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"Omnes res creatse sunt divinse sapientiae et potentiae testes, divitise felicitatis

huiiianic :—ex harum usu bonitas Creatoris ; ex pulchritudine sapientia Domini

;

ex oeconomia in conservatione, proportione, renovatione, potentia majestatia

elucet. Earum itaque indagatio ab liominibus sibi relictis semper {estimata

;

k vere eruditis et sapientibus semper exculta; male doctis et barbaris semper

inimica fuit."

—

Linn;Eus.

"Quel que soit le principe de la vie animale, il ne faut qu'ouvrir lesyeux pour

voir qu'elle est le clief-d'oeuvre de la Toute-puissance, et le but auquel se rappor-

tent toutes ses operations."—BiiUCKNEit, Theoric du Si/sthme Animal, Leyden,

1767.

The .sylvan powers

Obey our summons ; from their deepest dells

The Dryads come, and throw their garlands wild

And odorous branches at our feet ; the Nymphs
That press with nimble step the mountain-thyme

And purple heath-flower come not empty-handed,

But scatter round ten thousand forms minute

Of velvet moss or lichen, torn from rock

Or rifted oak or cavern deep: the Naiads too

Quit their loved native stream, from whose smooth face

They crop the lily, and each sedge and rush

That drinks the rippling tide: the frozen poles,

M here peril waits the bold adventurer's tread.

The burning sands of Borneo and Cayenne,

All, all to us unlock their secret stores

And pay their cheerful tribute.

J. Tatlob, Norwich, 1818.
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" per litora spargite museum.
Naiades, et circiim vitreos oonsidite fontes

:

Pollice ^^^gineo teneros hic carpite florea :

Floribus et pictum. divae, replete canistrura.

At T08, o Njmphse Craterides, ite sub undas ;

Ite, recurvato variata corallia trunco
Veilite muscosis e rupibus, et mihi conchas
Ferte, Dese pelagi, et pingui conchylia succo."

N.PartheniiGiannettasi, Eol. I.

No. 19. JULY 1899.

I.— On new Species o/'Histeiidae and Notices of others.

By G. Lewis, F.L.S.

The present paper is the sixteenth of a series on the Histeridaj

published in this Magazine^ and contains descriptions of

twenty-eight new species, with notices of others which an

increasing knowledge of the family renders desirable.

To show some important characters of certain Saprini I

give first an outline of the prosternal keels and tibiae of

Saprinus C7'uctatus, F. (fig. 1), S. maculatus, Rossi (fig. 2),

and S. 7iitidulus, Payk. (fig. 3), and for comparison figures

of the same parts of two species of Gnathoncus. Fig. 4

represents G. I'otundatiis, Kugel, fig. 5 G. nannetensis, Mars.,

and of the first an outline of the mandible is also given.

Figs. 6 and 7 show the corresponding details in Hypocaccus

4,-stn'atus, Hoff"m., and rugifrons, Payk., respectively; and

fig. 8 exhibits the form of the keel, anterior tibiae, and man-

dible of Pachylopus niaritimus, Steph. The side views given

of the keels show that those of S. maculatus and cruciatus

continue anteriorly on the same plane as the base, and the

other large species, such as S. semipunctatus, F., rasselas,

Mars., splendidus, Payk., and viridanus, Lew., are formed

Ann. tf; Mag. N. Hist. Ser. 7. Vol iv. 1



i^Ir. G. Lewis on

Figs. 1-8.

Saprinus o-uciatus, F. Saprmus tnaculatus, Uossi.

i

Saprinus nitidttlux, Pay If. Gnaihoncus rotundatus, Kugt'l.

Gnathoncus namieterm's, Mars. Uypocaccus A-striatus, Iloffm.

Hypocaccus rugifrons, Payk. Pnchylnpus rnaritimuf, Steph.
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in tlie same way
; but in Hypocaccus the keel is depressed

anteriorly, and in Pachyhpus the depression is much more
marked, as shown in fig. 8. In Pachyhpus and Hypocaccus
there is another character in common to all the species, the
anterior tibial denticulations are more or less diaphanous at

the tips (fig. 8) ; but the principal character which separates

these genera from Saprinus is the transverse head and frontal

carina.

Thomson founded the genus Hypocaccus in 1867 (Skand.
Col. ix. p. 400), taking as the type Saprinus 4-striatuSf

Hoffm. His generic characters are :

—

" Frons antice liaea transversa elevata a clypeo discreta. !Man-
dibulte angulo inferiore dorsali elevato-marf^nato. Labrum apice

trunoatum. Tibias posteriores spinis validis inter denticulos im-
mixtis, anticae calcari vix discreto. Elytra apice immarginata,
stria marginali discreta, vix in epipleuris sita. Prosterni lineae

longitudinales antrorsum conniventes, approximate, postice subito

divergentes."

Thomson's genus is a natural one, and the species he assigns

to it agree rather with Pachylopus than with either Stprinus
or Gnathoncus. But Thomson's generic character " elytra

apice immarginata " must be modified to admit Saprinus
apricariuSj Er., 5^. consputus, Mars., and otliers into the genus,

in which the sutural stria is continued along the apical

margin. By doing this about forty species may be conve-

niently placed in Hypocaccus. I believe that Saprinus macu-
latus, semijnuicfatus, spjiendens, and otliers seek their food in

carrion and vegetal refuse, and live more or less on the

surface of the ground, and in these tlie prosternum has a flat

keel; while the species of Pachylopus and Hypocaccus burrow

in the sand to the depth of some inches, and the shape of the

keel, sharpened oflf anteriorly, must greatly facilitate this

action.

The Scprini may soon require revision ; but I think the

best lineal arrangement of the genera now recognized is as

follows :

—

Saprinusj type nitidulus^ Payk. ; Chelioxenus, type

xercbafes, Hubb. ; Gnathoncus, type rotundatus, Kugel

;

Saprinodes^ type falcifer^ Lew. ; Pachylopus, type dispar,

Er. ; Hypocaccus, ^yP^ A-striatus, IlofFm.; Xenonychus, type

tridens, Jacq. Duv. ; and Myrmetes piceus, Payk.

Through the kindness of Mr. A. M. Lea 1 have received a

series of Australian sjjecies ; some of these are troni the

duplicates of the Macleay Museum and others are from

Mr. Lea's own collection. Wiien any reference to these is

made in the text it is followed by a number which corresponds

to one in Mr. Lea's " Note-book."
1*



Mr. G. Lewis on

List of Species.

IMivlloma angulare.

Ilololepta Masters], Macleay.

Irevlgata, Guer.

Apobletes soluttis.

mundus.
almeidre.

Platysoma satzunife.

latimargiiiatinu.

bipunctatum.
Phelistor uigropunctatiis.

Pachycr;erus cajruleatiis.

puUus, Gerst.

Chalciirgus brevipeunis, Lev\
Omalodes tuberosus.

Caiupylorbabdus singularis, ,Sv7/

Hister uigrita, Er.

sngiuatus.

colonicus.

tinctTis.

striatipectU8.

crenatifrons.

Hister striola, S;ihU>.

sessilis.

Carcinops prasinu*.

Stictotix Leae.

frontalis, Mdclcnif.

Paronialus niponeir-is.

niendicus, Ltw.

Tribahis I.e."©.

tropica-*, Lein.

Saprinu3 viridanus.

inversus.

Saprinodes falcifer, Low.

Ilypocaccus ainu.

rufipes, Pmjh.
rubricilliie.

rubricatus.

Trypeticus meridian us.

Pygoccelis usanibicus, Kvlbe.

Teretriosoma latirostre.

Epiechinus tasmani.

Plii/Uuma anguhire, sp. n.

Oblongura, subconvexum, nigrum, nitidura ; fronte leviter iraprcssa ;

maudibulis extus angulatis, intus dentatis ; elytris 2-striatis,

striis perspicuis sed brevibus, baud appendiculatis
;

propygidio

conspicue bifoveolato, parce circumpunctato
;

pygidio dense

punctate, cum margine postice la?vi.

L. "7 mill, (absque mandibulis).

Oblong, vatliev narrow, little convex, black and shining
;

the head slightly impressed anteriorly, with two short faint

stria>, seen only in certain lights, very feebly punctulate in

the region of the impression ; mandibles obtusely but con-

spicuously angulate on the middle of the outer edge, inner

edges each with a single tooth ; the thorax transverse, lateral

marginal stria feebly sinuous before the basal angle, basal

edge scarcely sinuous ; the elytra, lateral fossa rather short

and abbreviated at the base and posteriorly continued as a

fine stria nearly to the apical angle, the first stria is well

marked and as long as a fourth part of the elytron, the second

is similar in distinctness but shorter, there is no appendage
;

the propygidium is conspicuously bifoveolate posteriorly and
encircled by punctures, punctures most marked within the

foveae ; the pygidium densely punctate, with the posterior

margin smootii ; the prosternuin is obtusely angulate behind
and widens out anteriorly to an angle behind the coxae, and
from the angle it narrows again to a point beyond the coxae

;
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the mesosternum is widely sinuous behind the prosternal

keel, and on each side it is distinctly angulate, the angles

are striate at the edge and within the striae on either side

is a small depression or shallow fovea ; the anterior tibiai are

4-dentate, 2 apical teeth are obtuse and close together and
have a common base.

The oblong rather narrow outline of this species and the

form of the mandibles distinguish it from the ten other species

assigned to Phylloma.

Hah. Rio Dogua, Colombia {W. F. H. Rosenberg) . One
example.

Holohpta 2Iastersi, Macleay.

Hololepta Mastergi, Macleay, Trans. Eot. Soc. N. S. Wales, ii. p. lo7

(1871).

I formerly considered (Ann. & Mag. Nat. Hist. ser. 6, xi.

p. 418, 1893) that this species was identical with //. sid-

nensis, Mars., 1860; but having lately received examples of

both sexes from Mr. A. M. Lea, I find this is an error. Both

species are of the same size and closely similar, but in

H. Mastersi the male has a carina on the mentum, the thorax

is impunctate, and the marginal thoracic stria is much less

conspicuous in both sexes.

Hololepta Icevigata^ Gu^r.

Hololepta loivifjata, Guer. Vov. Belanger, Zool. p. 482, t. ii. fif^. 4

(1834).

This species is entered in the Munich Catalogue as a

species of Plcesius, but it is a Hololepta, and a reference to

Flcesius lavigatus, Mars., is placed after it as though it were

the same insect. I think //. Icevigata, Guer., is the same

species as Hololepta procera, Er., also described in 1834. I

transcribe Gu^rin's diagnosis, which agrees with Ericlison's

species in belonging to a Hololepta with a frontal tubercle.

Hololepta procera, Er., was found by M. Mouhot in Siani,

and it may therefore occur in Coromandel. It is common in

Java and Sumatra, and perhaps M. B(ilanger made an error

in recording the locality.

Gu<Srin's diagnosis is :

—

" H. nigra, nitida ; corpore depresso, piano, obloiigo, capite Itevi-

gato, tuberculato ; mandibulis talidis, inerraibus, capite longi-

oribus ; tboracc Isevigato, transverso, antice profuude craarginato ;

elytris thorace longioribus, lateribus marginatis, hcvigatis, linea

abbreviata humerali ; abdomine vage punclato ; tibiis anticis

extus tridcntatis, intus basi uuidentatis.

•' L. 15 mill., lat. 7 mill."

JIab. Coromandel (Belanger).



6 Mr. G. Lewis on

ApobJetes solutus, sp. ii.

Obloiigo-ovjilis, flepressiuscuhxs, nij?er, nitidus ; fronte concfiva, stria

Integra aiitice tenviiter impressa
;

pronoto lateribiis punctate,

Btria lateral! pone oculos minute interrupta ; elytris striis 1-3

integris, 4 et 5 apicalibus
;

propygidio pygidioque punctatis

;

raesosterno late sinuato, marginato ; tibiis anticis 4-dentati8.

L. 3;! mill.

Oblong-oval, ratlier depressed, black, shining ; the head,

forehead concave, surface finely not thickly punctulate, stria

complete, transverse portion rather fine, but it is deep over

the eyes, before the eyes the edge is prominent and in front

of the projection the edge is bisinuous ; tlie thorax, lateral

stria rather strong and close to the edge, and it is disconnected

behind the eye with the stria behind the neck, which is

straight and crenulate on either side ; the sides of the thorax

have a band of scattered punctures ; the elytra, stri», there is

a very fine oblique humeral close to the base of the first stria,

1-3 complete and all turn feebly inwards at the base, 4 apical

and not quite a third of the elytral length, 5 indicated by two
or three junictures, sutural wanting ; the propygidiuin witii

two rather large sliallow foveje on either side behind, mode-
rately punctured, punctures most conspicuous in tlie fovew ;

the ])ygidium somewhat similarly punctured and very feebly

impressed on either side; the prosternum, anterior lobe micro-

scopically strigose, the strigosities ending at the suture, and
there are a few punctures scattered over the surface, the keel

gradually shelves off at the sides and tlie want of sculpture

on it is conspicuous as compared with the anterior lobe ; the

mesosternum is very widely sinuous anteriorly, with a rather

deep marginal stria wiiich stops abruptly before the base
;

the metasternura has an imlependent lateral stria; the anterior

tibife 4-dentate.

This species is similar to A. parensi's, Mars., but ^a?^^^**

is larger and has no frontal stria. The elytral stria and the

fovcic of the pygidiuni and other small characters also distin-

guish it.

Hub. Brazil (//. //. Smith).

Apobleles mundus, sp. n.

Oblongo-ovatuR, coniplanatus, piceus, iiilidus ; fronte tenuissinie

punclulata, baud striata, basi utrincjue breviter sulcata
;
pronoto

marginato ; elytris striis 1-3 integris, 4 basi abbreviata, 5 sutu-

ralitiuo apicalibus ;
propygidio sj)arse grosse punctato

; prostcrno

meso&ternoqiie hand striatis.

L. lM-2| mill.
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Oblong-oval, flat, piceous, shining ; the head, surface even,
with extremely fine evenly scattered punctures, at the base on
either side are two short furrows, it is angulate on the sides

over the eyes and very minutely bisinuous before the angle

;

the thorax with similar punctures to those of the head, mar-
ginal stria complete and close tO the edge ; the elytra, striae

1-3 complete, 4 shortened at the base, 5 apical, dimidiate,

and very feebly oblique, sutural half the length of the fifth

only, being shortened apically, it is also slightly oblique
;

both humeral striaj are wanting ; the propygidiura has some
shallow punctures along its base, and a very few similar points

are scattered irregularly over the surface ; the pygidium has
relatively large punctures, also irregular, but more closely

set together ] the prosternum is without stride ; the meso-
sternum is very widely emarginate, also without a stria; the

metasternum has a lateral stria, but the suture between it and
the mesosternum is scarcely visible; the anterior tibiee

4-dentate.

Hab. " Usambara, Derema, 850 m. December, 1891.

Condrat, S." In the Berlin Museum and my own collection.

Apobletes almeidoe^ sp. n.

Oblongus, parallelus, depressiusculus, niger, nitidus ; fronte fere

plana, antice haud striata, punctulata ; pronoto stria marginali

Integra ; elytris striis 1-2 et 4 completis, 5 apicali brevissima,

suturali basi multo abbreviata, paulum obliqua
;

propygidio

pygidioque irregulariter punctatis
;

prosterno bistriato, striis

anticis divergentibus.

L. 2| mill.

Oblong, parallel, rather depressed ; forehead slightly

uneven, without a transverse stria, but marginate over the

eyes, surface sparingly punctulate ; the thorax punctulate

very similarly to the head, but the punctures more distinctly

vary in size, hind angles rectangular, anterior obtuse, marginal

stria laterally close to the edge, but behind the neck it is

further from the margin ; along the basal edge there is a row

of punctures, but they do not meet before the scutellum ; the

elytra, strias 1, 2, 4 complete, o broken or evanescent in the

middle, 5 consists of a very short apical line, the sutural is

apical but reaches beyond the middle of the dorsum, and is not

parallel to the suture, but gradually widens slightly from it

to the apex, the apical border has a few hue punctures
;
the

propygidium is nairowly transverse, with scattered points of

varying sizes ; the pygidium is semicircular in outline, with

a shallow depression on either side at the base, and round the
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depressions the outer edge is thickened and raised, tlie surface

punctuation is the same as that of the propygidium ; the pro-

sternum bistriate, strife not joining behind, diverging widely

before the coxse and curved inwards at the tips ; the meso-

sternum is Avidely sinuous, almost from angle to angle, the

marginal stria is complete, and on either side of the sinuosity

the margin is widened and thickened ; anterior tibi^ 4-5-

dentate, with tarsal grooves shallow and nearly straight.

The genus Apohletes, as at present constituted, is not

capable of exact definition; in both this species and A. lati-

usculusj Sell., the tarsal grooves are shallow and nearly

straight, and in two species of the allied genus PJatysoma

from Madagascar the grooves are similarly formed, viz.

P. Richteri, Sch., and P. quadricoUe, Lew.
Bah. JMadagascar, " Andrangoloaka, alt. 1600 m. O. S. O.

de Tananarive."

Platysoma satzumce, sp. n.

Ovale, convexiusculum, nigrum, nitidum ; antennis pedibusque

rufo-piceis ; fronte leviter impressa, stria transversa subarcuata ;

pronoto anguste marginato ; elytris striis 1 ct 3 integris, 2 basi

abbreviata, 4-5 apicalibus
;
propygidio pygidioque profunde piinc-

tatis.

L. 4 mill.

Oval, somewhat convex, black, shining; the head feebly

impressed anteriorly, stria complete and transversely feebly

bowed ; the thorax a little arched anteriorly, angles some-
what obtuse, lateial stria well-marked, close to the edge, and
continued behind the head j the elytra, stride 1 and 3 complete,

2 a little shortened at the base, 4 apical but just passing the

middle, 5 apical but only reaching the middle, sutural wanting

;

the propygidium is coarsely ))unctured (very similarly to

P. confucii, Mars.) ; the pygidium is more deeply punctured

and the punctures are larger and relatively a little less close,

the posterior rim is smooth ; the prosternum, keel narrow and
without striai; the mesosternum is rather widely emarginate

in front, stria complete, but at the emargination it is very
close to the edge, laterally it continues down the raeta-

sternum ; the anterior tibiae are 5-dentate.

This species in outline is rather more oval than P. sm-
Cirum^ Sch., but otherwise the general form is similar. It

also resembles P.solitariumj elingu(py and uniforme, Lew., espe-

cially in the thoracic marginal stria being close and parallel

to the edge.

}lab. Higo and Salzimia, S. Japan.
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Platysoma Jatimarginatum, sp. n.

Oblongum, subparallelum, depressum, rufo-brunneum ; fronte leviter

impressa, minutissime pmictulata, stria integra ; pronoto, stria

marginali integra, laterali a margine valde distante aiitice abbre-

viata ; elytris striis 1-3 integris, 4-6 apicalibus
;
prosterno bi-

striato, angustato ; tibiis anticis S-dentatis.

L. 3 mill.

Oblong, rather parallel, depressed, reddish brown ; the

head, surface with an extremely fine punctuation, not dense, stria

complete and fine and widely straight anteriorly ; the thorax,

marginal stria somewhat cariuate and passes the posterior

angle, behind the head it leaves the edge and is obscurely

crenulate, tliere is an inner lateral stria some distance from the

margin which leaves a very wide interstice, the stria touches

the base but is shortened anteriorly at a point in a line with

the back of the head, this stria is broad and bends inwards in

the middle; the elytra, striae, external liumeral complete,

inner humeral wanting, 1-3 rather fine and complete, 4-5

apical and almost reaching the middle, sutural longer than

the last two and just passing beyond the middle ; there are

microscopic punctures on the thorax and elytra ; the pro-

pygidiura has a few large, shallow, and irregular punctures

with minute points intermixed ; the pygidium is very similar,

but the large irregular punctures are transversely disposed

near the base ; the prosternum, keel narrow, surface with a

few minute punctures, bistriate, striae looped together at the

base, outside the striae the prosternum is minutely strigose,

lobe rather wide and distinctly punctured, base semicircular

in outline ; the mesosternum emarginate, with a short stria on

each side at the angles, within these short stri» there is the

usual mesosternal marginal stria, which follows the course

of the emargination, and then, leaving the edge, passes some-

what obliquely along the side of the metasternum ; the ante-

rior tibiai are 3-dentate.

Resembles Platysoma constrictum, Lew.

Nab. Forest Reefs, New South Wales (Lea, 1248).

Platysoma bipunctatiayi, sp. n.

Oblongum, subparallelum, depressum, rufo-brunneum
;
protioto stria

laterali integra, utrinque nigro bipunctato ; elytris striis 1-3

integris, 4-5 apicalibus, dimidiatis, suturali nulla ;
prosterno bi-

striato ; tibiis anticis 5-dentatis.

L. 3 mill.

Oblong, rather parallel, depressed, reddish brown
;
the head
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very minutely and sparsely punctulate, stria complete, bowed
laterally, nearly straight in front, vertex feebly impressed

;

the thorax, marginal stria very fine, lateral also veiy fine, it

widens out a little in the median area, and, although very

fine, continues round the basal angle, on each side not far

from the margin and as near the middle as possible is a small

black spot ; the elytra, strise 1-3 complete, 4-5 dimidiate

and exactly equal in length, there is no sutural ; the pygidia

are punctured like those of P. latimarginalum.

Beneath, this species is almost exactly the same as the last,

except that the surface of the prosternum on either side

of the keel is less conspicuously strigose and there are no
short striae at the mesosternal angles ; the anterior tibife are

5-dentate, basal tooth very small.

This and the preceding species with P. constrictum, Lew.,

constitute a type of Platysoma peculiar to Australia. The
prosternal anterior lobe is very prominent in all the three

species.

Hah. Forest Keefs, New South Wales (Lea, 12-44).

Phelister nigropunctatus, sp. n.

Ovalis, convexiusculus, rufo-brunneus, nitidus
; pronoto utrinque

nigro-punctato ; elytris striis 1-4 integris, 5 at suturali basi

abbreA^atis
;
propygidio pygidioque puactatis ; tibiis anticis 4-

dentatis.

L, 2| mill.

Oval, a little convex, rather dark reddish brown, shining

;

the forehead is clearly punctulate, feebly concave, stria com-
plete, carinate over the eyes, nearly straight in front ; the

thorax, marginal stria complete, crenulate behind the head,

lateral stria fine, parallel to the marginal stria, and ter-

minating just before the anterior angle, surface finely not

densely punctured, near the middle but not very close to the

lateral margin is a distinct but small circular black spot; the

elytra, the bases are narrowly edged with black, and near

the scutellum there are six or eight small black spots, and

behind them the suture is dusky, the striie are crenulate, 1-4

complete, 5 and sutural reaching beyond the middle, the

sutural is the longest ; the propygidiura and pygidium are

somewhat closely punctured, punctures shallow, the pygidium
has a narrow posterior rim; the prosternum, anterior lobe

somewhat closely punctured, keel smooth, with two oblique

striai between the coxae ; the mesosternum is widely sinuous

anteriorly in the middle, with a short sinuosity on either side

of it ; across the mesosternum is a fine arched stria, which
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approaches near the edge anteriorly and terminates poste-

riorly without joining the metasternal lateral stria
; the raeta-

sternum has a longitudinal median sulcus in the anterior area
;

tlie anterior tibiae are 4-dentate, intermediate and posterior

tibiee somewhat widen out gradually to the base.

The tarsal grooves of this species are straight, and in tliis

respect agree with those of Platysoma exortivum, Lew. The
last Schmidt considers belongs to the genus Phelister

; so

until a new genus is established I follow his views.

Both species are at present unique in my collection.

IJah. Tam worth, New South Wales (Lea, 1247).

Pachycrcerus cceruleatus, sp. n.

Ovalis, supra parum convexus, cferuleo-metallicus ; antennis pedi-

busque rufo-brunneis ; clypeo impresso a fronte distincto, stria

integra valida
;
pronoto lateribus fortius punctato, stria margin all

actice interrupta ; elytris striis 1-4, suturali, et humeralibus

integris, 5 dimidiata
;

prosterno bistriato ; mesosterno antice

marginato
;
propvgidio pvgidioque punctatis.

L. 4 mill.

The species is the same size and shape as P. cyaneus, Er.,

and is very similar in sculpture. It differs in the forehead

being clearly punctulate, the fourth, sutural, and two humeral
strise are complete (although the sutural stria is somewhat
fine and vague at the base), the apices of the elytra are trans-

versely punctured, and the prosternal keel is rather narrower.

Hab. Matadi, Congo River {J. A. Clark). Two examples

were captured amongst many dozens of P. cyaneus, Er.

Pachycrcerus piiUus (Gerst.).

riatyso?na puUu7n, Gerst. Archiv fiir Naturg. xxxiii. p. 31 (1867).

This species closely resembles Pachycrcerus tenuistriatus,

Lew. 1 saw Gerstacker's type in Berlin, and I afterwards

sent my type of P. tenuistriatus to Herr Kolbe for comparison

with it, who has kindly sent me the following note about it:

—

" P. tenuistriatus is larger, the elytra shorter, fourth stria

oblique, in puUus it is parallel to the third, the punctuation

is more dispersed on the elytra and occupies but an apical

quarter of them, in pullus it occupies half."

Chalcukgus, Kolbe.

Chalcurgus, Kolbe, Deutsch-Ost-Afiika, iv. Col p. 100 (1S97).

I have seen the two species, C. cyaneus and C. minor,
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assigned to this genus by Kolbe in the museum at Berlin,

and it is clear that PacJnjcraTus brevipennisy Lew., is con-

generic with them.

Omalodes tuberosus, sp. n.

Breviter ovatus, parum convexus, nigcr, nitidus ; fronte impressa,

stria rctrorsum acuminata ;
pronoto ad augulos minute punctu-

lato, stria marginali integra ; elytris striis dorsalibus l-2iutegris,

3 punctiformi, humerali externa nulla, interna brevi cum prima

dorsali apice connexa ;
pygidio propygidioque dense subtiliter

punctulatis, hoc margine postico tuberculis duobus fortibus, duo-

busque lateribus minus elevatis ;
prostcrno in medio bistriato

;

mesoaterno antice profunde emarginato et utrinque sinuato,

stria marginali late interrupta ; tibiis anticis 4-dentatis.

L. 8 miU.

Tins species differs from 0. tuberculipygus, Sch., in its

shorter form, forehead impressed, not canaliculate, in wanting

a sutural stria, in the prosternal stria being shorter, and,

above all, by the edge of the niesosternnm being sinuous on

either side of the median emargination. Li a type specimen

of 0. tubcrcuUpygus I have received from Herr J. Schmidt

the mesosternal marginal stria is complete.

Hah. Brazil [ex coU. Barton).

Campylorhahdus singularis, Sch.

Campijlorhabdus su)yulari,-<, Sell. Ent. Nochr. xv. p. .'566 (1889).

By tlie kindness of Herr H. J. Kolbe I am able to give a

figure (fig. 9) of the above species. Hister mtesa, Ancey, a

species very inadequately described, possibly belongs to

Campylorhabdus, and, if so, it is a far more extraordinary

species of the genus than C. singularis. The prosternum is

narrow behind the coxfe, with two short unconnected stria?,

the mesosternum is straight and wide anteriorly and the

marginal stria is almost rectangular on either side and is at

some distance from the edge. On the first segment of the

abdomen there is a wide transverse arched stria. The two
humeral striae are complete, 1-4 and sutural are also com-
plete and join at the base, 5 is apical and dimidiate.

Mons. Ancey says nothing about the legs, so it may belong

to another genus, but it is similar to Campylor/iabdits. The
particulars 1 have given of Ancey's species are from a drawing
1 made some years ago when the type specimen was kindly

lent to mc by the author. Tiic type is now in Ilerr J.
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Schmidt's collection, having been given to him bj Mens.
A liceJ.

Fi?. 9.

Campylorhdhdus singularis, Sch.

Hister nigrita^ Er., has been found in JMashonaland by
Mr. Guy A. K. Marshall eating Onitis inuus, F., a beetle of

considerable size, and it has also been found feeding on
Aphodii and small Onthophagi.

Hister saginatus, sp. n.

Oblongo-ovalis, parum convexus, niger, nitidus ; labro valde emar-
ginato ; fronte lata, stria Integra ;

pronoto lateribus eiliato,

striis externis basi abbreviatis, internis anticis interruptis ; elytris

striis 1-3 integris, 4 subintegra, 5-6 dimidiatis
;
pygidio dense

punctato ; mesosterno profunda emarginato, stria interrupta.

L. 13 mill.

Oblong-oval, rather convex, black and shining; the head,

labrum transverse, anteriorly depressed in the middle, with

the anterior edge narrowly but rather deeply emarginate,

forehead flattish, stria somewhat fine but complete and nearly

straight in front; the thorax ciliate laterally, outer lateral

stria shortened at the base and anteriorly hamate and confined
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to the angle, inner stria deeper and reaching the base and

anteriorly it terminates behind the outer stria and is similarly

hamate ; the elytra, striae, inner subliumeral interrupted in

the middle and shortened a little at the base, 1-3 complete,

4 shortened at the base, 5-6 approximately dimidiate ; the

propygidium is densely punctate laterally, punctures in the

median area less close ; the pygidium is wholly and densely

punctate ; the prosternum, keel narrow, base spatulate, apical

stria oblique, only marginal at the tip ; the raesosternum is

deeply emarginate, stria interrupted in the middle (this

stria is interrupted in all the closely allied species). The
anterior tibias are 3-dentate, apical tooth very large, inter-

mediate and posterior tibife multispinose.

Above, this species is very similar to //. rohusticeps, Mars.

;

but H. robusticepSj Mars., and H.fortis, Sch., differ from the

species of the robustus group generally in having the anterior

lobe of the prosternum marginate. In H. robustus, Er., and
the species closely similar to it the prosternum is marginate

only at the tip, as the stria laterally takes an oblique direc-

tion, and in doing so departs from the anterior edge.

IJab. Tschinde, mouth of the Zambesi E-iver.

Ht'ster colonicus, sp. n.

Lalo ovatus, parum depressus, niger, nitidus ; stria frontali integra

ad oculos angulata
;
pronoto stnis duabus latcralibus validis in-

tegris ; elytriis striis 1-3 integris, 4 basi evanesceuti, 5 apicali,

sutiirali basi abbreviata ;
propygidio dense punctato, interstitiis

longitudinaliter elevatis ; mesosteriio sinuato, marginato ; tibiis

anticis fortiter tridentatis.

L. 7-7$ mill.

Broadly oval, rather depressed, black, shining ; the head,

frontal stria complete and feebly sinuous in front, angulate

over the eyes, mandibles broad and bidentate ; the thorax

transverse, bistriate laterally, striaj deep and complete, with

the interstice and border convex, external hamate behind

the anterior angle, which is somewhat obtuse, the marginal

stria is fine and limited to the region of anterior angle, the

inner is broken behind the eye but continued behind the neck,

there is a very small linear scutelhir puncture; the elytra,

stria?, outer humoral wanting, inner deep and shortened well

before the base, with a fine ohlique appendage on the shoulder,

1-3 strong and complete, 4 fine and evanescent (or sometimes
broken) at the base, 5 apical, dimidiate, sometimes broken,

somefimes twisted, sutural shortened before the base aiul

avcuate ; the propygidium is densely and coarsely punctate.
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with ridge-like interstices somewhat longitudinally raised,

especially behind the fourth and fifth strife ; the pygidium

similarly sculptured, except that the interstices are more

irregular and less longitudinal; the prosternum, anterior

lobe somewhat pointed, with two marginal striae on either

side, lateral region punctured ; the mesosternum is sinuous

and the marginal stria complete, but it does not join the meta-

sternal stria at the suture ; the anterior tibi» are tridentate,

the apical tooth is very strong.

In its general form this species resembles H. Leseleuci,

Mars.

Hah. Uar-es-Salam, Dutch E. Africa.

Ifote.—The mandibles in Hister trepidus, Lew., and

//. Colensoi, Lew. (1897), are bidentate in the middle of the

inner edge.

Hisier tinctus^ sp. n.

Ovalis, parum coiivexus, niger, nitidus ; fronte foveolata, stria iu-

tegra
;

pronoto stria laterali externa basi abbreviata, interna

haud interrupta ; elytris striis 1-4 integris, 5 dimidiata, suturali

subintegra
;

propygidio bifoveolato
;

pygidio parum dense

punctato ; tibiis latis.

L, 6^-71 mill.

Oval, little convex, black, with a bluish tint on the elytra,

shining ; the head, forehead foveolate, like that of Hister

cavifrons, Mars., surface very feebly punctulate, stria com-
plete, sometimes bisinuous, sometimes straighter; the thorax,

marginal stria is fine and ceases behind the eye, outer stria

commences within the anterior angle and terminates before

the base, inner stria is complete and crenulate behind the

head and nearly reaches the base, being clearly longer than the

outer stria, surface microscopically punctulate; the elytra^ striae,

internal subhumeral apical and reaching beyond the middle,

1-4 complete, interstice between the second and third rather

wide at the base, 5 apical and not quite reaching the middle,

sntural arcuate and shortened a little before and behind ;
the

propygidium bifoveolate, not densely punctured, punctures

some small and some large, intermixed ; the pygidium is more
evenly punctured and the punctures are more dense ; the

prosternum irapunctate and without stride; the mesosternum
rather deeply emarginate, marginal stria strong and com-

plete; the tibiae, anterior 4-dentate, apical tooth bifid at the

apex, intermediate and posterior multispinose.

The tibiae of this species are broad and the tarsi short,
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approaching in fact the form in the genus Contipus] hut it

is a Hister of the American type, whicli includes Hister cavi-

frons and iinpressifrons of Marseuh It is the only species of

Ulster at present known with a bluish tint on the elytra.

Flah. Santarem and Benevides {H. H. Smith). Twelve
examples.

IHster striatipectus, sp. n.

Breviter oralis, subconvexus, niger, iiitidus : fronte levitcr impressa ;

pronoto stria laterali interna integra ; el^tris striis 1-2 integris,

3 intorrupta, 4-5 brevissimis, suturali utrinque abbreviata ; pro-

pvgidio j)ygidioqixe grosse punctatis : prosterno bistriato.

L. 5| mill.

Shortly ovalj rather convex^ black and shining ; the head

feebly im])vessed, stria complete, bisinuous anteriorly and
sulcata over the eyes; the thorax, inner lateral stria deep,

shortened just before the base and continued behind the head,

very feebly sinuous behind the eyes, outer stria short and

confined to the region of the angle, marginal very tine and

ceasing behind the eye; the elytra, stride, inner humeral tine,

oblique and basal, outer wanting, dorsal 1-2 complete and
deep, .3 basal, dimidiate, with a siiort apical appendage, 4-5

very short and apical, sutural dorsal, much shortened ante-

riorly, rather less so behind ; the propygidium and pygidium
are very coarsely punctate, punctures close but not dense, the

punctures are larger than those of H. coroyiatus, Mars., and

more closely set ; the prosternum is remarkable, it is bordered

by a very tine but clear stria, wdiich continues along the base,

but anteriorly stops at the suture without turning inwards

;

the mcsosternum is widely sinuous in front, marginal stria

complete but abruptly ending before the metasternal suture
;

the nietasternum, lateral stria fine and continued along the

anterior suture, being rounded oflf on either side, not angu-

late ; the tibiie, anterior apically bifid, with four small teeth

behind them, hinder tibia? somewhat dilated, tarsi short.

This species should be placed next to //. Sallet, Mars. In

B. Sallei the punctuation of the pygidium is not nearly so

coarse, the prosternal striai are similar but do not reach the

anterior suture, and the metasternal transverse stria is

distinctly crenulate and angulate on either side.

Uah. " Chapada Forest, November " (//. U. Smith). One
example.
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Hister crenati/ronSy sp. n.

Orbicularis, coiivexus, niger, nitidus ; antennis pedibusque rufis ;

fronte utrinque crenata, stria valida semicirculari : pronoto stria

interna laterali postice abbreviata, antice post angulum terrainata
;

elytris striis dorsalibus 1—l integris, et sutiirali apicalibus
;

mesosterno marginato
;
propvgidio pygidioque parce punctatis.

L. 3| miU.

Orbicular, convex, black, sliinino; ; the head feebly im-

pressed anteriorly, stria well marked and semicircular, punc-

tuation sparse and microscopical, the anterior edge before the

eye is deeply notched, which enables the funiculus or basal

joint of the antenna to be raised vertically, and close to it is

a second but less conspicuous notch or emargination, the

mandibles are microscopically strigous on the upper surface

of their bases ; the thorax is extremely finely punctulate,

marginal stria fine and continued behind the head^ internal

stria strong and a little oblique; this stria resembles that

figured by Marseul for H. torquatus, except that it is not

hamate anteriorly, but ends abruptly before and behind ;
the

elytra, striae, humeral external deep but shortened before and

behind, internal wanting, but there is a very fine short oblique

stria at the base of the first stria, 1-4 dorsal complete, the

interstices between the first and second and the third and

fourth widen out a little at their bases, 5 apical, not reaching

the middle^ sutural reaches beyond the middle, but is a little

shortened apically ; the pygidia are irregularly, not closely

nor coarsely punctured ; the prosternum is without striae,

keel narrow and triangular at the base, basal edge obscurely

concave ; the mesosternum anteriorly faintly arched in outline,

stria complete, rather fine and close to the edge ; the meta-

sternura has a transverse stria less bowed than the raesosternal

stria, the stria continues along the sides and widens out

before the posterior coxge; the anterior tibiae are apically

dilated, with one strong tooth near the insertion of the tarsus,

but the other teeth are ill-defined.

This species resembles H. torquatus, Mars., but the frontal

outline, thoracic stria, and other characters easily distin-

guish it.

tlab. Sumatra [Dvhertij).

Hister striola, Sahib., n. syn.

The synonymy of this species is Hister succiola, Thoms.,

1862 ; Jl.Jajxinus, Motsch., 1860 ; H. striola, Salilb., 1834.

Ann. (k Mag. N. Hist. Ser. 7. Vol. iv. 2
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Ulster sessih's, sp. n.

Orbicularis, convexiusculus, niger, nitidus
;
pedibus brunneo-rufis ;

pronoto utriiKiue impresso stria interna abbreviata : elytris striis

1-5 integris, 5 basi incurvata, apice sinuata, suturali dimidiata ;

mesosterno arcuato, marginato ; tibiis anticis apice dilatatis.

Long. 2|-3i mill.

Orbicular, rather convex, black and shining, antennse and

legs brownish red ; the head, vertex ])unctulate, stria strong,

complete and distinctly sinuous anteriorly; the thorax, ante-

rior edge bisinuous, internal lateral stria very short, oblique,

and terminating anteriorly in a fovea behind the anterior

angle, fovea punctate, the stria behind the head is crenulate

or punctitbrm and does not clearly reach the fovea (in some
examples this stria is better marked than in others) ; the

elytra, striae, inner subhumeral discal very short, with a basal

oblique appendage, external wanting, dorsal 1-4 complete

and somewhat bowed, 5 complete, faintly sinuous behind the

middle, very indistinctly incurved before the base, sutural

apical reaching beyond the middle and posteriorly turning

away from the suture ; the propygidium sparsely punctured

and the pygidium is smooth (the surface-sculpture of these

two segments agrees with those of //. coelentis, Mars.) ; the

prosternum, anterior lobe with an arched marginal sulcus;

the mesosternum is arched anteriorly, with an irregular crenu-

late marginal stria; the metasternum has a lateral stria some
distance within the line of mesosternal stria; the anterior legs

are smooth and the tibiae widen out to their apices, the denti-

culations are ill-defined.

The species is very similar to //. cceleatifi, j\Iars., and
//. ivjirmus, Sch. ; 1 only know tiie latter by description, but
the thoracic stria is interrupted behind the head and the fifth

dor.sal is formed difiVMcntly.

Jlab. Burmah [coll. 11. E. Andrewes and my own).

Carcinops prasinuSj sp. n.

Ovalis, dcprcssiusculiis,Tiridi-metallicus ; antennis pedibusquc rufo-

brunneis ; cnpitc utriiiijuc angiilato ; elytris striis crenulatis, 1-4
dorsalibus integris, 5 suturalique abbreviatis

; pygidio lore laevi
;

mesosterno anticc emarginato, stria marginali integra ; abdomine
ecgmento prirao utrinijue bistriato.

L. 1§ mill.

Oval, somewhat depressed, metallic green ; the head
sparsely punctulate, with a few larger punctures on the vertex,

niarginate and distinctly angulate over the eyes; the thorax,



new Species o/* Histeridse. 19

marginal stria coraplete, punctures verj similar to those of
head, but the larger points are absent on the disk, along the
basal edge are oval and larger punctures, but they are less

conspicuous before the scutellura, there is no scutellar punc-
ture

j the elytra, stria3 crenulate, 1-4 complete, 4 banding a
little inwards at the base, 5 shortened just before the bas3,

sutural shortened by about one third and punctiform poste-

riorly, humeral internal fine but entire ; the propygidiura has
a very few transverse scattered punctures, and under the
microscope a fine punctuation can be seen on the pygidium;
the prosternura, stria3 parallel and joined at the base, but not
anteriorly

; the mesosternum, marginal stria well-marked and
coraplete ; the first segment of the abdomen has two lateral

strias on each side.

This species in colour agrees somewhat with C. viridicollis

and G. domimcanuSy Mars.

Hah. Vera Cruz [Herr R. Becker).

Stictotix Lece, sp. n.

Breviter ovalis, convexiusculus, obscure brunneus, subnitidus ; fronte

leviter concava, supra oculos elevata, utrinque inconspicue oblique

carinata
; pronoto margiue elevato ; elytris utrinque tricarinatis

;

tibiis anticis versus medium dilatatis.

L. If mill.

Shortly oval, little convex, brown and somewhat shining
;

the head feebly concave and very irregularly punctured,

punctures varying in size and form, elevated over the eyes,

M'ith the elevations continuing as somewhat obscure ridges

obliquely down the face (these ridges are not conspicuous like

those of S. Mormoni, Lew., or S. frontalis^ Macl.), on the

vertex there is a very minute tubercle, only seen in certain

lights
; the thorax, the lateral edges are somewhat thickly

elevated and continued as a stria behind the head, stria partly

punctate, partly crenulate ; the elytra, epipleural margin, inner

and outer humeral striae are cariniform, dorsal strice 1-6

complete, but shallow and indistinct, with rows of punctures,

more or less regular and similar to those of the thorax, be-

tween them ; the pygidium somewhat closely punctured and

some of the punctures are incompletely circular; the pro-

sternum, the keel is wide and somewhat opaque owing to a

densely granulate sculpture, lateral striae cariniform, especially

between the coxae, before the coxae the stria3 widen out

gradually to the lateral edge of the anterior lobe, lobe sculp-

tured like the keel ; the mesosternum is bisinuous anteriorly

and transverse and narrow, only margined at the sides, and
'

2*



20 Mr. G. Lewis on

separated from the metasteriium by a straight crenulate stria
;

the raetasternura and first abdominal segment are rather more

clearly punctate than the mesosternum ; the legs slender, with

the anterior tibise conspicuously swollen before the middle.

The widening out of the prosternal stride is a generic

character in Sdctotix.

Hah. "NV'indsor, New South Wales {A. M. Lea, 1236).

Stictotix frontalis.

Limnichusfrontalis, Macl. Trans, Eut, Soc. N. S. W. ii. p. 172 (1871).

Late ovalis, convexiuscnlus, rufo-brunneus, nitidus ; fronte conspicue

bicarinata; elytris 12-striatis; metasterno punctate, punctis in

medio luniformibus.

L. 2 mill.

Broadly oval, some vf hat convex, reddish brown ; the head,

surface granulate, vertex concave, concavity bordered on either

side with a well-marked oblique carina ; the thorax nearly as

wide again at the base as in front, lateral margin narrowly

elevated, granulate witliin the anterior angles and behind

the neck, marginal stria behind the head obscurely crenulate
;

smface punctuation very distinct, somewhat large, shallow,

and not quite circular, the interstices between the punctures

are abrut the width of the punctures themselves; the elytra,

there are twelve striae on each elytron, that which is appa-

rently the outer humeral is punctifonn, the sutural is joined

at the base to the third from the suture, the two intervening

stria3 represent probably one stria formed as two. In S. Mor-
moniy Lew., where the sutural is joined to another in a similar

manner, there is only one intervening stria. I'lie interstitial

punctuation, so peculiar in this genus, is arranged in rows;
the propygidium and pygidium arecoarsely, rather densely, and
evenly punctured; the prosternum, the lateral striaj are fine,

carinate, and oblique before the coxa), tiie anterior lobe has

a rather broad granulate border along the anterior edge
and a very few and very much scattered punctures, some
incompletely circular ; the mesosternum has punctures set

transversely, several are crescent-shaped, the transverse stria

is widely cienulate ; the metasternum is curiously punctured,

the punctures in the median area are crescent-shaped, on the

enter area circular, neither are closely placed ; the legs are

slender, tibise not dilated ; the antennae, basal joint nearly as

long as all the others together.
'1 he outline of this species is broader than any other of

the described species of this genus.
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IJah. Clarence River, New South Wales {Lea, 1235). I

am indebted to Mr. A. M. Lea for specimens of this species,

which have been carefully compared with Macleay's type.

Paromalus niponensis, sp. n.

In the Ann. & Mag. Nat. Hist. (6) ix. p. 33 (1892) I

recorded this species from Japan as P. complanatus, Panz., but

having more recently set up a large series, I find that all the

Japanese specimens are different in small but important parti-

culars. The general outline of the body is less oblong— that

is, it is relatively broader than P. complanatus, the breadth

being particularly seen in the width of the thorax and meso-

sternum; the legs and antennae are less elongate; the head more

distinctly punctured, with the lateral border more elevated
;

the thorax has the marginal stria minutely interrupted in

the middle behind the neck, and the anterior angles are more

acute ; the sculpture of the pygidium in the male is variable,

but it is usually deeper, and the anastomosed sculpture is

bordered behind usually with a semicircular furrow ; the

mesosternum has an indistinct biarcuate transverse stria, and

its lateral stria terminates at the base rectangularly. Marseul

says the head of P. complanatus is smooth, but there are fine

and feeble points on the surface ; the mesosternum has the

lateral stria hamate at the base, and its transverse stria is

fine but very clear and consists of a single arc.

Long. 3-35 niill.

Bab. Found throughout Japan, chiefly under the bark of

beech.

Paromalus me7idicus, Lew.

This species was originally found in S. Japan, but in 1890

Herr J. Schmidt informed me that he had received it from

Java.

Trihalus Lece^ sp. n.

Ovalis, convexus, niger, nitidus ; fronts modice prominula, utrinqiie

breviter striata
;
pronoto sparse punctulato, punctis grossis inter-

mixtis ; elytris striis suturalibus antice abbreviatis ;
prostenio

bistriato ; mesosteruo postice creuulato-striato, stria recta.

L. 2|-2| mm.

This species, like several from Eastern Asia, lias a sutural

stria which diverges from the suture anteriorly. It is ex-

tremely like T. ka^nigius, Mars., but it is mure oval, less

convex in the dorsal region, the punctuation of tiie thorax aiul
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elytra more consjjicuons, and along the base of the first are

some aciculato punctures, the prosternal keel is shorter and

the lateral striae diverge less posteriorly. The forehead also

is less prominent over the eyes.

Bab. Cairus, New^ South Wales. From the Macleay

Museum (Lea, 1255).

Trihalus tropxcuSy Lew.

Trihalus tropicus, Lew. Ann. & Mag. Nat. Hist. ser. 5, ivi. p. 212

(1885).

Herr J. Schmidt has stated (Ann. Mus. Civ. Genova,

ser. 2, xvii. (xxxvii.) p. 294, 1897) that the above species is

T. Dorice, Mars, T. Dorice is opaque and depressed, and

the dor.sal punctuation is obscure. T. tropicus is convex,

with ocellate punctures, and resembles T. kosnigi'us, Mars.

I found T. J.hrice at the same time as 7'. tropicus, and I may
have sent Herr Schmidt a specimen of the i\T?.t instead of the

second ; but there is no near resemblance between the two

species.

Sopn'nus viridanuSf sp. n.

Ovalis, seueo-viridis; fronte punctata, stria Integra; pronoto lateribus

impressis grosse punctato, stria integra margin! approximata,

antice in medio angulata ; elytris striis subhumerali externa

distincta, interna disjuncta brevissima, 1-3 dimidiatis, 4-5
utrincjue, suturali basi, abbreviatis

;
prosterno piano, bistriato

;

mesosterno antice immarginato; tibiis 4-dentati8.

L. 7i mill.

Oval, brass}"- green, thorax rather more brassy than the

elytra
;
the head transverse, surface rather densely punctured,

with a small median fovea on the vertex, stria complete,

feebly bisinuous in front; the thorax with a lateral band of

coarse punctures, with lugose oblique interstices in the middle
of the band, punctuation behind the neck very tine, disk and
base smooth, lateral strise complete and distinctly angulate in

the middle behind the neck
; the elytra, strise, humeral ex-

ternal complete, internal short, straight, and basal, 1-3 ob-
lique at base and extending beyond the middle, 4-5 basal and
curved, sutural apical, fine, and reaching beyond the middle,
the elytra ])0stericrly and the pygidia are rather finely and
not densely punctured ; the prosternum, the keel is truncate
anteriorly and widens out a little to the base, the lateral strige

follow the outline of the keel and terminate just before the
base ; the mesosternum has a short rather deep stria on either
side ; the niesosternal stria is separate and oblique, and
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reaches halfway down the segment ; anterior tibite -i-dentate,

the basal tooth is very small.

This species is similar to S. semipunctatas, F., rosselas.

Mars., and sple?idens, Pajk. The mesosternal stria is inter-

rupted as in rasselas, but it is not joined to the metasternal

lateral stria. The sutural stria is finer than in any of these

species and the angular course of the marginal thoracic stria

behind the neck also distinguishes it from them all.

IJab. N.W. Australia, Macleay Museum {Lea, 1221).

Saprinus inversus, sp. n.

Breviter ovalis, convexus, ater, nitidus ; fronte punctata, baud im-

pressa
;

pronoto lateribus punctatis ; elytris striis dorsalibua

validis, 1-2 ultra medium, 3 utrinque, abbreviatis, suturali cum
4 coeunte nee apicem attingenti ; tibiis anticis 9-10-denticulati3.

Long. 5| mill.

Shortly oval, convex, black and shining; the head punc-

tate, punctures fine before the neck ; the thorax punctate

laterally, stria complete; the elytra, striae, inner humeral
short, basal and oblique, 1-2 dorsal nearly equal in length

and reaching beyond the middle, 3 short, discal, with a minute
basal appendage, 4 as long as the second and joined to the

sutural, the last is slightly shortened at the apex, the outer

half of the apical margin is striate ; the piopygidium and
pygidium are densely punctate in c?, ? witli a transverse

sulcus before the apex of the pygidium, sulcus broad and
deep and formed like two connected half-circles, thus \^-^

;

this segment is only punctate before the sulcus; the pro-

sternum, the lateral striae leave the keel at the coxaj, and
widening out terminate anteriorly in a fovea ; the meso-
sternum is marginate and feebly sinuous in front, and a

straight crenulate stria separates it from the metasternum.

This species is extremely similar to S. aterrimus, Er., but

the fourth dorsal stria is discal and the acumination of the

pygidium between the two parts of the sulcus points towards

the head. In S. aterrimus^ Er. (Ann. & Mag. Nat. Hist. (6)

iii. p. 287, 1889), the acumination is anterior to the sulcus

and points in a reverse direction. In the female of both

species it is only the anterior part of the pygidium which is

densely punctate. In >S'. aterrimus, Er., the third dorsal stria

is basal and very rudimentary.

Hab. S. Catharina, Brazil.
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Saprinodes fa Ic ifer, Lew.

Saprinodes fakifer, Lew. Ann. & Mag. Nat. Hist. ser. 6, viii. p. 39-5

(1891).
'

I give a figure of this curious Australian species (fig. 10)

and an enlarged outline showing the form of the anterior

tibia.

Fio-. 10.

Saprinodes falcifer , Lew.

Hypocaccus ainii, sp. n.

Ovalis, convexus, asneo-niger, nitidus ; fronte obscure rugosa, carina

valida
;
pronoto post oculos foveolato ; elytris striis 1—i dorsalibus

dimidiatis, 4 cum suturali arcuatira juncta
;
pygidio punctato et

transversim rugose ; tibiis anticis valide 4-dentatis.

L. 3 mill.

Oval, convex, coppery black, shining ; the head, clypcus

rugose, frontal carina strong and angulate on either side,

upper surface somewhat obscurely and very irregularly rugose,

the rugosities are confined to the anterior lialf ; the thorax is

densely punctured at the sides, with a broad band of punc-

tures along tlie base and a narrow one behind the neck, disk

feebly punctulate, marginal stria angulate at a fovea behind

the eye and straight behind the neck ; the elytra, outer sub-

humeral stria is wanting, inner short and dimidiate with

an appendage split at both ends, striie 1-3 nearly equal

and reaching the middle, 4 as long as the third and joining

tlie sutural at the base, the surface is punctured only

behind the stria?, the sutural stria is not continued along

the apex ; the propygidium is densely punctured ; tlie

pygidium is somewhat similarly pointed, but except at the

apex it is transversely rugose ; the prosternum is markedly
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widened triangularly at the base and the stria? gradually meet
anteriorly ; the mesosternum is margined anteriorly, with a

transverse crenulate stria at the base ; the anterior tibife

4-dentate.

This species is not much like any other species I know.
H. varians, Sch., a common Japanese species, has no meso-
sternal transverse stria.

Hah. Ishikari River, Yezo. I obtained this species from
a Japanese I sent to collect insects in Central Yezo in 1882.

Hypocaccus rufipes, Payk.

I found an example of this species at Enoshima, near Yoko-
hama, in May 1880. This is the first record of its occurrence

in Japan.

Hypocaccus riibicillice, sp. n.

Oralis, niger, nitidus, elytris partim rufis ; capite thoraeeque im-

punctatis ; mesosterno margine late interrupto ; tibiis anticis

6-dentatis.

L. 2i mill.

Oval, black, shining, the elytra red, with the scutellar disk

and posterior margins obscurely black ; the head and thorax

smooth and impunctate, without striae or sulci, the first has a

well-marked carina, the second a fine marginal stria which
continues in front close along the edge; the elytra finely,

not closely, punctulate apically— strife, external subhumeral
wanting, internal short and apical, with a fine basal oblique

appendage, dorsal 1-3 short, not reaching the middle, very

fine, oblique, and punctate or punctiform, 4 very short and
indicated on the disk by only a few small points, 5 absent,

sutural apical and anteriorly punctiform ; the pygidia are very

evenly and very finely, not densely, punctured ; the pro-

sternum, keel narrow, but widening out a little at tlie base,

strise cariuiform, parallel^ joining in front and looped together

posteriorly at the widening out of the keel ; the mesosternum,

marginal stria somewhat deep and confined to the anterior

angles, it does not join the metasternal stria; the metasternal

stria is oblique and longer than the mesosternal stria ;
the

first abdominal segment is clearly punctured, but there are

very few points in the central area ; the anterior tibite are

6-dentate and the posterior tarsi are very robust.

This species is remarkable for its coloration, and its head and

thorax are impunctate, like those of Pachylopus dimidiatus,

111.

Hah. Nguela, Usambara. In the collection of the Royal

Museum at Brussels and my own.
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Ilypocaccus ruhricatus, sp. n.

Parum late ovalis, convexus, niger, nitidus, elytris partim rufis

;

fronte piinctata, triangulariter carinata
;
pronoto marginato, punc-

tate ; elytris striis dorsalibus 2-4 magis abbreviatis, 1 longiore,

4 arcuatim cum suturali juncta, subhumerali externa nulla, interna

brevi, disjuncta
;
pvgidio a)qualiter et sat dense punctate.

L. 2| mill.

Rather widely oval, the elytra belli iid the shoulders beinj^

a little prominent, blacky with the elytra laterally broadly

red, and at and near the humeral angles this colour extends

across the interstices of the first and second strife ; the head

evenly and clearly but not very densely punctured, -with a

well-marked sinuous carina separating the epistoma from the

head, and being continued behind obliquely meets on the

vertex and thus incloses a triangular space—there are also

caringe over the eyes which join the anterior sinuous carina,

these ocular carinas are feebly sinuous before the eyes; the

thorax, marginal stria complete, punctuation somewhat
similar to that of the head, but rather more dense in the

regions of the anterior angles and less dense on the disk
;

the elytra, stria, subhumeral internal broken in the middle,

posterior ])art short, anterior part oblique, external wanting,
first dorsal shortened before the apical margin, incurved at
both ends, second and third incurved at the base and posteriorly
scarcely reaching beyond the middle, fourth very similar to the
third but arched at the base and joined to the sutural which i.s

complete, all the dorsal striae are rather strong, the punctuation
is similar to that of the thorax and is contiued to the reo-jon

between the fourth and sutural stria; and to the apical area
behind the second, third, and fourth strias ; on the propy-
gidium and pygidium the punctures are closer but similar; the
prosternum triangularly widens out behind the coxa3 and is

bistriate, stria do not touch the base, but join anteriorly in
front of the coxa3 they run close and jnirallel to each other
along a very narrow keel; the anterior tibia are somewhat
dilated and are 7-denticulate.

This species is not much like any previously described but
it belongs to Marseul's section of JSaijrinun with " un seul
chevron sur le front." The prosternal stria before the coxa
are much nearer together than those of //. rugi/rons, Payk.

Ilah. i'rere (Natal) ; taken in carrion by Mr. Guy A K
Marshall (no. 1447). / • •
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Trypeticus meridianus, sp. n.

Obloagus, cylindricus, niger, nitidus, pedibus rufo-brunneis ; fronte

triangulata, minutissime strigulosa ; rostro apice minute bituber-

culato
;
pronoto antice arcuatim depresso

;
propygidio pygidioque

utrinque bifoveolatis.

L. 3| miU.

? . Oblong, cylindrical, black, shining, legs reddish brou'n
;

tlie head, face triangular and slightly concave, rostrum rather

short and terminating in two small tubercles, surface micro-

scopically transversely strigose, with some irregular punctures

on the vertex; the thorax is of the same length as the elytra,

with an arcuate depression behind tiie neck, punctuation clear

and most dense anteriorly, without a scutellar fovea or punc-
ture, lateral marginal stria well-marked

; the elytra, punctua-
tion less close than that of the thorax ; the propygidium and
pygidium are punctured very similarly to the elytra, and both

Lave a conspicuous fovea on either side at their bases ; the pro-

sternum is a little longer than broad, rectangular, with a mar-
ginal well-marked stria at the side?, and continuing in front but

not along the base, surface irregularly not densely punctured
;

the mesosternurn is truncate and immarginate anteriorly,

laterally behind the coxas is a shallow rather broad sulcus

with its outer edge raised and turned in anteriorly, surface

rather sparsely but evenly punctured ; the metasternum is

punctate like the mesosternurn and has a fine median line.

In a second specimen the foveae in the pygidia are more
shallow and less conspicuous.

This species is similar to T. Gestroi, Mars, (which is known
to me by description only), especially in the form of the head
and rostrum. In T. Gestroi the prosternal striae are continued

along the base and there are no fovese in the pygidia. The
male is unknown at present.

Hah. Lombok, at an altitude of 2000 feet, in September
1896 {H. Fruhstorfer).

Pygoccelis usamhicuSy Kolbe.

Pygoccelis usamhicus, Kolbe, Deutsch-Ost-Afirika, iv. Col. p. 104 (1897J.

I am also much indebted to Herr Kolbe for examples of

this species and for giving me a drawing (fig. 11), here repro-

duced, of his specimen. The surface of the pygidium is

wholly excavated in the male, leaving only a narrow rim as

a posterior margin; in the female the surface of the pygidium
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is concave. This confirms the sexual characters I gave for

Pygocoelis (Ann. & Mag. Nat. Hist. ser. 6, xx. 1897, p. 36-i).

Herr Kolbe's species is highly typical of the genus.

Fig. 11.

Pt/(/ocoeh's usambicus, Kolbe.

Teretriosoma latirostre, sp. n.

Oblongum, cylindricum, nigrum, nitidum, undique sed incequaliter

punctatum ; antennis tibiisque rufo-brunneis
;
pygidio convexo ;

mesosterno, stria marginali in medio interrupta, metasternoque

grosse punctatis ; tibiis anticis 6-spinosis.

L. 2i mill.

Oblong, cylindrical, black, shining; the head evenly, not

closely, punctured, with a fine but clear carina over the eyes,

nose broad and robust ; the thorax, marginal stria laterally

well-marked, fine along the anterior edge, punctuation larger

than that of the head, especially along the base and before

the scutellum, and the punctures are sometimes ocellate; tiie

elytra have one rather well-defined oblique stria outside the

middle of the base, the dorsal punctures are larger and more
distinctly ocellate than those of the thorax, and in the dorsal

region the interstices are faintly and ratlier irregularly longi-

tudinally raised ; the propygidium is clearly and somewhat
evenly punctured, punctures distinctly ocellate when seen

under the microscope ; the pygidium is convex, with the

punctures more sparse and finer on tlie median area; the

prostcrnum margined laterally before the coxie and coarsely,

not closely, punctate ; the mcsosternum, margin;il stria fine,

not well-marked, and intcrru})ted in the middle, coarsely

];unctured ; the metasternum, lateral stria curved anteriorly,

turning towards the suture, and not joined to the mesosternal

stria, punctures most scattered in the median region ; the

fiist segment of the abdomen has smaller and closer punctures.

Ihe antennae are reddish brown, also the til)ia3 and tarsi,

femora darker ; the anterior tibia are 6-, intermediate 5-,

posterior 4-5-spinose.
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This species differs from the others I am acquainted with

ill having a broader nose, and the anterior tibite are spinose

rather than dentate.

Hab. Brownville, Texas
(
Wickham) . One example.

Epiechinus tasmani, sp. n.

Orbicularis, convexus, subnitidus, niger, setosus ; antennis rufis

;

fronte in medio carinata, utrinque punctata
; pronoto utriuque

bicarinato : elytris 6-costatis
; propygidio utrinque late impresso

;

pygidio irregulariter punctate.

L. 1| mill.

Nearly circular in outline, convex, somewhat shining,

black and setose
;
antennae wholly red, thighs red on the inner

surface ; the head, there is a well-marked median carina and
one on either side of it midway between it and the lateral

margin ; the thorax, the lateral edge is carinate and there is

an inner carina parallel to it, with a rather wide interstice

between them, behind the neck are four short carinse ; the

elytra, the outer margin, one humeral stria and first dorsal

stria are strongly carinate, and there are two others and a

sutural less elevated ; the propygidium is transversely and
widely impressed on either side, the impressions nearly

meeting in the middle ; the pygidium has one or two very
large punctures and smaller ones mostly differing in size from
one another ; the prosternum, anterior lobe with large deep
punctures, keel wide, with lateral striee hamate anteriorly,

surface of keel with a few small irregular points ; the raeso-

sternum widely bisinuous, sternal pits shallow and widen out
transversely before and behind ; the metasternum has round
punctures much larger than those of the mesosternum, and
most numerous in the median area, along the edge beiiind the

sternal fovea is a strong carina.

Hab. Cairus, New South Wales, from the Macleay Museum
{Lea, 1233). It is probable that many species of this genus
occur in Australia.

II.

—

Ehynchotal Notes.—Heteroptera : Scutelleringe and
Graphosominai. By W. L. Distant.

Having commenced the rearrangement, with large incorpora-

tions, of the fine collection of Rliynchota in the British

Museum, the work of the late Francis Waiker naturally calls

for revision, wliich 1 have attempted in this paper so far as
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the Scutelleringe and Graphosominse are concerned. All

Walker's species which relate to these two subfamilies are

reviewed in the following pages. 1 have also had all West-
wood's types which he described in the * Hope Catalogue

'

before me as I worked through the species. Some new
species and genera are described.

Walker's type-specimens missing from the collection call

for some remark. These disappearances, however, are not

confined to the Ehynchota. Dr. Butler appears to have found

similar lacunar in the Zygamid^e. Writing on this subject

(Journ. Linn. Soc, Zool. vol. xii. p. 402, 1876) he remarks:

—

" Mr. Walker comes one day and describes a new species
;

but, owing to the lateness of the hour, or some other cause,

omits to label it as a type ;
the next time he comes to the

collection he continues his MS., and, finding this sjiecies

witliout a label, forthwith redescribes it. This will, I think,

account for .several instances which I have noticed of

evidently the same species described twice over in consecutive

jiages of Walker's Catalogues." Again {loc. cit. p. 432) :
—

" He neglected to label his type, it got mixed up with the

other Arctiidai in the collection ; and the label appeared in the

cabinet with no specimen to represent Walker's species."

One other reason may be predicated. He never labelled the

specimens; he was an industrious though, it must be added,

reckless dcscriber, and it seems probable that when he some-
times discovered his mistakes he shifted the specimens to

more proper positions and maintained a discreet silence as to

the process. Hence the specimens are doubtless ia the

collection, but In other places and under other names.

ScUTELLEBINX.

Genus COLEOTICUUS.

Coleotichus excellens, Walk. Cat. Het. i. p. 3 (1867).

The three specimens on which Walker founded his species

were unlocalized, and " patria Ignota " appears against the

name in the catalogue of Lethlerry and Severin. The
British Museum now possesses a specimen from Queensland,

and my own collection contains one from Samoa.

A character generally present, and found in two of the

three typical specimens of Walker, is a small but distinct

levigate ochraceous spot near each basal angle of the scu-

tellum, which also possesses three or four small black spots

—

two transversely placed and wide aj)art before middle, and
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two close together (sometimes only one) on the slight central

keel about one third before apex. The pronotum also pos-

sesses two small black spots situate a little before anterior

margin.

Coleotichus horealis, sp. n.

Ochraceous, thickly and coarsely punctate ; margins of

the head and pronotum stramineous, inwardly demarcated
with metallic green punctures on the head, very obscurely
so and only near anterior margin of the pronotum. Scu-
tellum with a distinct levigate stramineous spot near each
basal angle, and with a few very small discal black spots,

situate two close together on each side before middle and two,
also close together, on central median line about one third

before apex. Corium with a dark metallic olivaceous sub-
costal margin. Body beneath, legs, and antenna pale
ochraceous. Pronotum with two small black spots a little

before anterior margin.

Long. 17-19 millim. ; exp. pronot. angle 10 millira.

Hah. Formosa, Lak-ku-li {Hulsi). Two specimens (Brit.

Mus.).

This species is closely allied to the Australian C. excellens,

Walk., both in size and markings. It is separated, however,
by the diflferent coloration—ochraceous, not ferruginous—by
the broader, more gibbous, and posteriorly less attenuated

body, uniform colour of the sternum, &c. This is the most
northern species of the genus yet described.

Coleotichus fuscus.

Coleotichus fuscus, VoUenh. Faun. Tnd. Neerl. i. p. 59 (1863).
Coleotichus sordidus, Walk. Cat. Het. i. p. 1. n. 4 (1867).

Damelia, gen. nov.

Body short, about one and a half times as long as broad,
gibbous, deflexed towards head and apex of abdomen. Head
almost twice as broad as long, lateral margins moderately
sinuated, apex rounded

;
antennae of five joints, second and

third joints almost equal in length. Pronotum with the
anterior margin moderately concave, lateral margins obliquely
convex and laminate, basal margin in front of scutellum
nearly straight. Scutellum with a large but faint circular

impression on each side near base. Sternum with a central

canal, the edges of which are raised.

I have placed this genus near Steganocerus.
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Damelia circuUferus.

SphcBrocoris circuliferusj Walk. Cat. Het. i. p. 7. n. 18 (1837).

Australia {DameVs coll.).

Genus Sph^rocoris.

Sphcerocoris ocellatus.

Tetyra ocellata, King, Symb, v. pi. xliii. figs. 1-3 (1834).

This species is generally distributed throughout South and
East Africa. The British Museum contains specimens from
Angola, from which locality also comes the West-African
species S. annulus. This is the only locality known to the

writer in which both species occur.

Sphcerocoris annulus.

Cimex annulus, Fabr. S.vst. Ent. p. 607 (1775).

Uphcerocoris annularis, Westw. in Hope, Cat. Hem. i. p. 13 (1837).

This truly West-African species, like others from the same
area, seems gradually spreading eastwards across the con-

tinent. In the British Museum is a specimen collected by
Mr, Scott Elliot in tiie district between Salt Lake and
Wawamba Country in East Central Africa.

SjJiceroco7'i's poecilus, Dallas, List Hem. Ins. i. p. 9 (1851).

This species, originally described from Gambia and re-

described by Stal from Nubia, was found by Mr. Scott Elliot

in the same district of East Central Africa as S. annulus.

Genus Asolenidium.

.1 solenidium u n {color.

Sphcerocoris? imicolor, Dallas, List llem. lus. i. p. 7 (1851).

Var. jlavonoiatus.

Sphtvrocoris? Jlavonotutu^, Dallas, loc. cit. p. 7.

Var. olivaceus, nov.

Above dark uniform olivaceous, beneath piccous ; head

beneath, prostornum, and femora dull castaneous ; tibi;e and
tarsi piccous.

JJab. West Africa, (Cameroon Mts. (Brit. Mus.).
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Genus Hyperoncus.

Hyperoncus cyaneosparsus.

SphcBTOcoris cyaneospm-sus, Walk. Cat. Het. i. p. 6. n. 17 (1867).

Genus Cantao.

Cantao rudis.

Cantao inidis, Vollenhoven, Faun. Ind. Neerl. i. p. 60 (1863).
Cantao inscitm, Walk. Cat. Het. iii. p. 506 (1868).

Cantao conscitus, Walk. Cat. Het. iii. p. 507.

Genus Tectocoris.

Tectocoris Uneola.

Cimex Uneola, Fabr. Spec. ii. p. 340 (1781).

Tectocoris ptisillus, W^alk. Cat. Het. i. p. 13 (1867).—Appertains to tho

variety Banksi, Don.
Tectocoris ohliquus, W^alk. loc. cit. p. 13.—A variety near that known
under the name of diophthalmus, Thunb.

Tectocoris amhoinensis.

The typical specimen on which this species was founded

is destroyed, only the " head " being now contained in the

National Collection. From the description it seems clearly

to have been nothing but a variety of T. Uneola, Fabr., var.

cyam'pes, Fabr., and may therefore be erased from our

nomenclature.

Genus PCECILOCORIS.

PcBcilocoris Hardwicki.

Tectocons Hardwickii, Westw. in Hope Cat. i. p. 13 (1837).

A specimen of this species, originally in the East-Indian

Museum and now contained in the National Collection, has

the following label attached :
—" Tea-shrubs at Tengrac

(Feb. 24, 1836) ; said to infect the plant particularly.—Near

Boutan."

Fcecilocoris Hardwicki, Westw. [supra).

Poecilocoris anisospilus, Walk. Cat. Het. i. p. 9 (1867).

Walker's type is a small specimen of the above species

appertaining to the variety affinis, Westw.

Pceoilocoris plenisignatus, Walk. Cat. Het. i. p. 9. n. 13

(1867).

The specimen on which this species was founded is no

Ann, (h Mag. N. Hist. Ser. 7. Vol iv. 3
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longer in its place in the British Museum. It is possible

that Walker may have discovered an error and relegated the

" species " to some other and more proper place. At all

events, it must be considered as non-existent and has to be

erased from our nomenclature.

Pcecilocoris purpurascens, Westw. in Hope Cat. i. p. 14

(1837).

Abundantly distinct from P. tnterruptus, Westw. {he. cit.

p. 14), and is not a synonym of that species as enumerated

in the * Cat. G^n. dcs Hemiptferes' of Lethierry and Severin

(p. 20).

Genus CiiJiROCORiS.

Chcerocoris imganus.

C'nnex jyagmius, Fabr. Syst. Ent. p. 698 (1776).

Attached to a specimen in the National Collection received

from the Wilson-Saunders collection, and localized New-

South Wales, is the following note :
—" This species is fossorial

in soft sandstone. All this lot were taken in such a state,

and the remains of the pupa? were in the holes."

CTictrocoris simill's, sp. n.

In markings above almost exactly similar to C. vari'egatus,

Dall., but the ground-colour is stramineous and not bright

red. Beneath stramineous ; head and sternum with sub-

marginal bhick lines; abdomen with a single marginal row
of angulated black spots. Legs stramineous, streaked with

black.

The body is very much narrower and more elongate than

in C. variegatusj and the rostrum extends almost halfway
across the basal segment of the abdomen, while in Dallas's

species it about only reaches its base.

Long. 10 millim.

Hab. Australia, Adelaide. Type, Brit. Mus.

Genus Tetrarthria.

Tetrarthria variegata.

Tetrarthria variegata, Dall. List Hem. Ins. i. p. 20, pi. i. fig. 1 (1851).
Var. Tetrarthria lateralis, Walk. Cat. Ilet. i. p. 21 (1867),

Var. Tetrarthria conc/rua, Walk, loc, cit. p. 20.

This is a most variable species, and it is more than probable

that some of those enumerated below as species are also
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but forms of T. variegata. More material, however, seems
necessary before further union is attempted.

Tetrarthria vari'a.

Tetrarthria varia, Walk. Cat. Het. i. p. 18 (1867).
Var. Tetrarthria lineata, AYalk. loc. cit. p. 18.

Tetrarthria maculata.

Tetrarthria maculata, Walk. Cat. Het. i. p. 22 (1867).
Tetrarthria basalts, Walk. loc. cit. p. 23.

Genus Brachyaulax.

Brachyaulax ohlonga.

Tectocoris ohlonga, Westw. ia Hope Cat. i. p. 14 (1837).

Scutellera cyaneovitta. Walk. Cat. Het. i. p. 16 (1867).
Scutellera maculigera, Walk. he. cit. p 16.

Scutellera pubescens, Walk. loc. cit. iii. p. 507 (1868).

Var. Scutellera buprestoides, Walk. he. cit. i. p. 16 (1867).

Genus Philta.

Philia femorata.

Callidea femorata, Walk. Cat. Het. i. p. 38. n. 49 (1867).

Callidea curtula, Walk. loc. cit. p. 39. n. 54.

Callidea collaris, Walk. loc. cit. p. 40. n. 56.

Var. Callidea aureocincta, Walk. loc. cit. p. 41. n. 58.

These may all subsequently prove to be varieties of

P. senator^ Fabr., but they are distinct from that species in

coloration ; and whereas the typical P. senator appears to be

almost confined to Australia, P. femorata and its variety are

dominant in the eastern portion of the Malay Archipelago,

though specimens have been received from Somerset, Cape
York Peninsula.

Philia suhapicalis.

Callidea subapicalis, Walk. Cat. Het. i. p. 36. n. 45 (1867).

A species of considerably larger size than P. femorata, to

which in other respects it is very closely related, and alto-

gether distinct from C. munda and C. spilogastra, to which

Walker allies it. The basal two of the five golden-green

spots to the scutellum described by Walker are very in-

distinct. Possibly another large form of P. senator.

3*
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Philia ditissiina.

Callidea ditissima, Vollenhoven, Faun. Ind. Neerl. i. p. 26, pi. u- fig- 5

(1863). .. -,f, , .

Callidm crcesus, VoUenlioven, Tijdschr. v. Entom. xu. p. 2o.), pi. xi.

CaUidmfl!i'mmu/era, Walk. Cat. Het. i. p. 42. n. 59 (1867) ;
var. loc.

c!«.iii. p. 612(1868).

Philia fastuosa.

Callidea fastuosa, Vollenhoven, Faun. Ind. Neerl. i. p. 26 (1863).

Callidedfulgida. Walk. Cat. Het. i. p. 36. n. 46 (1867).

Callidea solita, Walk. loc. cit. p. 36. n. 47.

Callidea discoidalis, Walk. loc. cit. p. 41. n. 57.

Stal (En. Hem. iii. p. 15), comparing this species with

P. ditissima, remarks :—" Limbus flavescens ventris an-

gustior quam in speciebus prascedentibus." The margin to

the abdomen is, however, variable, being as wide as in

ditissima in the specimens Walker described under the name

of C. solita, and narrowing in other specimens till the

margin is practically obsolete.

Philia jactator.

Callidea jactator, StSl, CEfv. Vet.-Ak. Forh. 1854, p. 231 ;
he. cit.

1856, p. 52. 2. ^^ , ... . .

Callidea gloriosa, Vollenh. Faun. Ind. Neerl. i. p. 3o. u. 32, pi. lu. fig. o

(1863).

Callidea munda. Walk. Cat. Het. i. p. 37. n. 48 (1867).

Callidea sidaca, Walk. loc. cit. p. 42. n. 60.

Philia halteata.

Callidea halteata. Walk. Cat. Het. i. p. 34. n. 40 (1867).

Callidea Intefasciata, Vollenh. Versl. Ak. Amst. (2) n. p. 175 (1868)

;

Tijdschr. v. Ent. xii. p. 257, pi. xi. fig. d (1869).

Walker's type was from New Guinea.

Philia distinguenda.

Callidea distinguenda, Walk. Cat. Het. iii. p. 514 (1868).

Philia erythrinn.

Callidea enjthrina, Walk. Cat. Het. i. p. 44. n. 64 (1867).

Philia leucocyanea, Montrouzier, Ann. Sc. Pliys. Nat. d'Agric.

ser. 2, vii. 1, p. 95 (1855).

This species appears to be of a vari;ible nature, judging

from some Solomon-Islands specimens in the British Museum.
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Var. a (typical).—Duke of York's Island {coll. Dist.).

Yar. h.—Pronotum wholly black, excepting lateral areas.

Solomon Islands.

Var. c.—As in var. a, but with the legs wholly cyaneous.

Solomon Islands.

Var. d.—Wholly purplish black above, but with the posterior

lateral marginal ochraceous coloration to the pronotum.

Femora ochraceous, with their apices cyaneous. Solomon
Islands.

Var. e.—Wholly purplish black above. Femora ochraceous,

their apices concolorous. New Britain.

PJiilia Woodfordi, sp. n.

Bright metallic bronzy green ; head, lateral margins of

pronotum, and basal half of scutellum emerald-green ; central

lobe and basal margin of head, anterior marginal area of

pronotum, basal callosity, and two large fused spots on apical

area of scutellum purplish black ; extreme apex of scutellum

bronzy green. Body beneath emerald-green; areas of the

odoriferous apertures and basal margins of the abdominal

segments black. Coxae, trochanters and femora, and lateral

margins of the abdomen ochraceous. Antennse piceous, first

and second joints ochraceous ; rostrum piceous, basal joint

ochraceous.

Pronotum and scutellum coarsely punctate ; abdomen be-

neath finely wrinkled and sparingly punctate, its ochraceous

lateral margin entire.

Long. 11-12 millim.

Hab. Solomon Islands {Woodford; Brit. Mus.).

Genus Calliphara.

Calliphara prasltma, Guer. (Scutellera), Voy. Goq., Ins.

pp. 158 & 160, pi. xi. fig. 3 (1830).

Tetrarthria sobria, Walk. Cat. Het. i. p. 21. n. 10 (1867).

Tetrarthria niyra, Walk. loc. cit. p. 23. n. 16.

C'allidea ebenina, Walk. loc. cit. p 39. n. 52.

Calliphara hifasc'iata.

Callidea (Calliphara) bifasciata, White, Traus. Ent. Soc. Lond. iii.

p. 85 (1842).

Callidea quadrifera, Walker, Cat. Het. iii. p. 514 (1868).
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Calh'phara excellens.

Tetyra excellens, Burm. Nov. Act. Acad. I^eop. xvi., Suppl. i. p. 287,

pi. xli. fig. 2 (1834).

Tectocoris obscura, Westw. in Hope Cat. i. p. 11 (1837).

Calh'phara regalis.

Cimex regalis, Fabr. Syst. Ent. p. 697 (1775).

Callidea erythrospila, Walk. Cat. Het. i. p. 33. n. 38 (1867).

Callidea semiriifa, Walk. loc. cit. p. 34. n. 39.

Callidea biplaga. Walk. loc. cit. p. 35. n. 42.

Calliphara quadrinotata.

Callidea quadrinotata. Walk. Cat. Plet. i. p. 38. n. 51 (1867),

Var. a (typical).—Pronotura purplish; scutellum luteous,

with four purplish spots.

Var. I.—Pronotum purplish red, with dark bluish spots

;

scutellum purplish red, with four bluisii spots, and the

apex also of the same colour. New Guinea (Brit. Mus.).

Var. c.—Pronotum resplendent green, with bluish-black spots
;

scutellum with seven blackish spots. Admiralty Islands

(Brit. Mus.).

Allied to C. eximia^ VoUenh.

Calliphara flagrans.

Tetrarthriajlagrans, Walk. Cat. Het. i. p. 24. n. 19 (^1867).

Genus Chkysocoris.

Chrysocoris atricapillus.

Scutellera atricapilla, Gu(5rin, Voy. Coq., Ins. p. 156 (1830).
Foecilocoris mekmocephahis, Walk. Cat. Het. i. p. 10. n. 16 (1867).
Var. Callidea variabilis, Vollenb. Faun. Ind. Neerl. i. p. 22, pi. i. fio-. 9

(1863).

Callidea ampla, Walk. Cat. Het. i. p. 35. n. 44 (1867).

Chrysocoris coooalis.

Callidea coxalis, StSl, Ann. Soc. Ent. Fr. (4) iv. p. 47 (1864).
Callidea tcssellata, Walk. Cat. Ilet. i. p. 38. n. 60 (1867;.

Callidea proximo, Walk. Ivc. cit. p. 39. n. 53.

( hrysocoris spilogastra.

CaUidea spilogattra, Walk. Cat. Het. i. p. 30. n. 22 (1867).
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Chrysocoris StoUn,

Cimex Stollii, Wolff, Ic. ii. p. 48, fig. 45 (1801).'
CaUidea porphyricola, Walk. Cat. Het. i. p. 29. n. 19 (1867).

Chrysocoris peltophoroides.

Tetrarthria peltophoroides, Walk. Cat. Het. i. p. 22. n. 13 (1867).
CaUidea celebensis, VoUenh. Yersl. Ak. Amst. (2) ii. p. 175 (1868)

;

Tijdschr. voor Ent. xii. p. 258, pi. xi. fig. c (1869).

Chrysocoris Germari.

Scutellera Germari, Eschsch. Entomogr. i. p. 100. 73, pi. ii. fig. 2

(1822).

Var. CaUidea consul, Vollenh. Faun. Ind. Neerl. i. p. 36. n. 1 (1863).

CaUidea jucunda, Walk. Cat. Het. i. p. 44. n. 66 (1867).

CaUidea vielanophora, Walk. Cat. Het. iii. p. 513 (1868).

CaUidea sodaUs, Walk. he. cit. p. 513.

Chrysocoris melanophora.

CaUidea vielanophora, "^

CaUidea sodalis, Walk. /

Chrysocoris purpureus.

CaUidea purpurea, Westw. in Hope Cat. i. p. 15 (1837).

Chrysocoris viridis, Atkins, Notes Ind. Rhynch. Heter. ii. p. 175 (1887).

Chrysocoris partita.

CaUidea partita, Walk. Cat. Het. i. p. 40. n. 55 (1867).

Var. CaUidea galerucoides, Walk. loc. cit. p. 43. n. 61.

Genus Lamprocoeis.

Lamprocoris lateralis.

Scutellera lateralis, Gu^r. Vov. Coq., Ins. pp 159, 160 (1830).

CaUidea contraria, Walk. Cat. Het. i. p. 30. n. 21 (1867).

Lamprocoris Roylii.

CaUidea Roylii, Westw. in Hope Cat. i. p. 16 (1837).

CaUidea histeroides. Walk. Cat. Het. i. p. 28. n, 16 (1867).

CaUidea scripta, Walk. loc. cit. p. 29. n. 17.

CaUidea gihbula, W^alk. loc. cit. p. 29. n. 18.

Genus Cryptacrus.

Cryptacrus rufopicta.

CaUidea rufopicta, Walk. Cat. Ilet. i. p. 26. n. 2 (1867).
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Genus Graptocoris.

Oraptocoris aulicus.

Pachycoris aulicus, Germ, in Silberni. Rev. v. p. 189 (18371.

Var. Chm-ocoris personatus. StSl, Q5fv. Vet.-Ak. Forh. 1853. p. 210.

Crifptacnis s'gnifer, Walk. Cat. Het. i. p. 11. n. 3 (1867).

Graptocoris grandis, sp. n.

Orange-yellow ; head, antennae, two very large discal

spots to pronotum (extending from base to near anterior

margin, only slightly separated and nearly occupying the

whole of disk), scutellum with two small spots near base,

two large and fused transverse spots at centre, and two similar

spots before apex, costal margin of corium and apex of mem-
brane, sternum (excluding lateral margins of prosternum and
base of metasternum), large central and marginal spots to

abdomen, and the legs bluish black.

Body broad, somewhat transversely flattened, sparingly

and finely punctate.

Long. 17 millim. ; exp. pronot. angl. 11 millim.

Hah. Central Africa : Yambuya, River Aruwimi [Stanley

Expedition). Coll. Dist.

Genus Callidea.

Callidea purpurascens.

Libyssa purpttrascens. Walk. Cat. Het. iii. p. 509 (1868).

Libyasn Westii'oodi, Vollenh. Versl. Ak. Amst. Nat. (2) ii. p. 176

(1868).

Genus Calliscyta.

Calliscyta australis, sp. n.

Head dark indigo-blue, apices of the lateral lobes reddish;

eyes ochraccous. Pronotum castaneous, with dark indigo

shadings and with a central longitudinal irregular yellowish

fascia. Scutellum castaneous, dark and siiaded with blue on

basal area, paler and ochraceous at apical area ; a short

oblique curved yellow fascia at each basal angle and two

rounded blackish spots before apex. Head beneath and

sternum dark indigo-blue ; legs castaneous ; coxaj and tro-

chanters ochraceous. Abdomen sanguineous, with a lateral

series of transverse stigraatal spots and a large subapical spot

bluish black.

Head finely punctate
;

pronotum and basal two thirds
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of scutellum coarsely punctate. Antennas and rostrum

mutilated.

Long. 13 millira.

Hah. Queensland. (Type, Brit. Mus.)

Genus Macraulax.

This genus, which Dallas founded on two Australian

specimens which he identified, and as 1 can only consider

correctly, as the Pachycoris hipunctatus, H.-Schaff., is now
generally sunk as a synonym of the genus Tetyra^ and
Herr.-Schaffer's name applied to a Central and North-
American species. I have searched the record-book of the

British Museum, and no doubt seems to exist that Dallas's

specimens came from Australia and formed part of " Harring-

ton's collection." On the other hand, these specimens agree

with Stal's description of Texan and Mexican species he

examined, viz. :
—" Rostro pauUo pone medium ventris ex-

tenso ; ventre ultra medium sulcato." It is, however, more
than unlikely that the same species is found in both Central

America and Australia, and nowhere else.

Genus Pachycoris.

Pachycoris chrysomelin us.

Pachycoris chrysomelinus, Walk. Cat. Het. i. p. 52. n. 38 (1867).

Genus POLYTES.

Polyies propinquus.

Pachycoris propinquus, Walk. Cat. Het. i. p. 50. n. 30 (1867).

Polytes incn^ sp. n.

Ochraceous ; head with four longitudinal black fasciae, two

central and a short one on the inner side of each eye
;
pro-

notum with three double series of black spots, between which

series are some smaller black spots arranged in linear manner,

some similar spots near lateral margin; scutellum with irre-

gular black markings, consisting principally of three large

basal spots and a waved transverse fascia across disk, the

remaining area with small spots and streaks of the same

colour. Margins of corium spotted with black. Body be-

neath and legs pale ochraceous; head with a lateral streak in

front of each eye, some marginal spots to prosternum, femoral

and tibial streaks, tar.si, apex of rostrum, and a sublateral

series of stigmatal spots to abdomen black. Antenn?e with
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the three basal joints black, first ochraceous at base, remaining

joints mutilated. Rostrum reaching the third abdominal

segment.

Long. 10 millim. ; lat. 7 millim.

Ilab. Peru {coll. Dist.).

Polytes granulatus.

Spnpht/Ius granulatus, Walk. Cat. Het. iii. p. 516 (18G8).

I place this species in the genus Polytes, though Stal's

diagnosis of that genus is very obscure. In his original

description (CEfv. Vet.-Ak. Forh. 1867, p. 492) he gives the

type (" Pachycoris hebraicuSj P. B., ad hoc genus est refe-

rendus "). But in his subsequent ' Enumeratio Hemipte-

rorum,' i. p. 10, he places hehraicus in the genus JDiolcus,

Mayr. Both genera stand in his ' Enumeratio,' and no

further explanation is given.

Genus ASCANIUS.

Ascamus cassidoides.

Pachycoris cassidoides, Walk. Cat. Ilet. i. p. 48. n. 16 (1867).

Genus Achates.

Achates trinotaius.

rachjcoris <nnoto^ws, Walk. Cat. Het. i. p. 51. n. 35 (1867),

Achates ramosus, Dist. Biol. Centr.-Am., llhvuch.-Het. Siippl. p. 311
pi. XXX. lig. 4 (1889).

Achates vittatus.

Symjyhylus vittatus. Walk. Cat. Het. i. p. 55. n. 10 (1867).

Achates leucotelus.

Pachycoris leucotelus, Walk. Cat. Het. i. p. 62. ii. 36 (1867).

Achates neotropicalis, sp. n.

Ochraceous, spotted and striped with castaneous.

Head sparingly and coarsely punctate ; two castaneous

spots at base ; eyes castaneous, apical half of central lobe

and the antennje black. Pronotum coarsely and sparingly

punctate, with the lateral angles and five central fasciie casta-

neous, of which the outermost on each side is bent and does

not reach the anterior margin. Scutellum coarsely and
sparingly punctate, with two central longitudinal fasciae, on
each of which is a broken fascia consisting of three spots and
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a basal sublateral fascia castaneous. Body beneath and legs

pale ochraceous ; abdomen dark castaneous, its disk pitchy,

its lateral and apical margins ochraceous. Rostrum reaching

the posterior cox^e.

Long. 7 millim.

Sab. Amazons, Madeira River {coll. Dist.).

Genus Orsilochus.

Orsilochus divergens.

Symphylus divergens, Walk. Cat. Het. iii. p. 516 (1868).

Genus DiOLCUS.

Diolcus Boscii.

Cimex Boscii, Fabr. Ent. Syst., Suppl. p. 529. 27, 28 (1798).

Symphyhts politus, Walk. Cat. Het. iii. p. 518 (1868).

Walker's type is in a mutilated condition, wanting the

abdomen. It seems, however, to pertain to the Fabrician

species.

Genus Dtstus.

Dystus scitulus.

Agonosoma scittda, Walk. Cat. Het. i. p. 60. ii. 9 (1867).

Genus Agonosoma.

Agonosoma triUneata.

Cimex trilineatus, Fabr. Spec. Ins. ii. p. 341 (1781).

AgonosomaJlavolineata, Uhler (nee Lap.), Proc. Zool. Soc. 1894, p. 169.

The specimens identified by Mr. Uhler as A. Jlavolineata

^

and which are now in the collection of the British Museum,
are typical A. triUneata, Fabr. No specimens of Laporte's

species were in any of the Antillean collections worked by

Mr. Uhler. The two specimens described as A. trilineata,

var. {loc. cit. p. 170), are the varietal form qiiadriguttata,

Sign.

Genus LOBOTHYKEUS.

Lohothyreus lohatus.

Pachycoris lobata, Westw. in Hope Cat. i. p. 12 (1837).

Pachycoris apicalis, Walk. Cat. Het. i. p. 50. n. 32 (1867).

Symphylus signatui', Walk. loc. cit. iii. p. 517 (1868),
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Genus Sphyrocouis.

Sphyrocoris ohliquus.

Pachjcoris obUquus, Germar, Zeitschr. i. p. 94 (1839).

Pachycoris delineatus, Walk. Cat. Het. i. p. 48. n. 17 (1867).

Genus Symphylus.

Symphylus deplanatas.

Pachycoris deplanutus, Herr.-Schaff. Wanz. iv. p. 3, fig. 344 (1839).

Symphrjhis apicifer, Walk. Cat. Het. iii. p. 516 (1868J.

Symphylus biptistulatus, Walk. loc. cit. p. 517.

Symphylus rivulosus.

Pachycoris rivulosus, Walk. Cat. Het. i. p. 51. n. 31 (1867).

Symphylus plagiatus, Walk, loc, cit. p. 55. n. 11.

Symphylus cyphnoides.

Pachycoris cyphnoides, Walk. Cat. Het. i. p. 50. n. 31 (1867).

Symphi/lus vermis, Dist. Biol, Centr.-Am., Khynch.-Het. Suppl. p. 315,

pi. xxix. fig. 25 (1889).

Symphylus leucospilus.

Pachycoris leucospilus. Walk. Cat. Het. i. p. 51. n. 33 (1867).

Symphylus obtusus.

Symphylus obfusus, Dall. List Hem. i. p. 37 (1851).

Symphylus yibbosus, Dist. Biol. Centr.-Amer., Rhvnch.-Het. p. 2.3, pi. iii.

'fig. 2 (1880).

Although I carefully comparefl the Mexican sj)ecimcn be-

longing to Dr. Hignoret with the single type specimen of

Dallas from Colombia before describing it as a new species,

another specimen has been received from Panama, and
although the size of the specimens differ and, by implication,

ahso the shape, I think they are better united as one species.

Symphylus di'vergens.

Symphylus divergens, Walk. Cat. Het. iii. p. 517 (1868).

The single type specimen is in very bad condition, but

seemingly appertains to the genus Symphylus.

l^ote.—Walker described two different species under the

above name on consecutive pages of his list. Tlie first

(p. 516) is an Orsilochvs, the second [supra) is apjiarently a

Symphylus.
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Genus Testrina.

Testrina, Walk. Cat. Het. i. p. 61 (1867).

This genus may be placed neai- Qaleacius, Dist.

Testrina laticollis.

Testrina laticollis, Walk. Cat. Het. i. p. 61 (1867).

Genus Camirus.

Camirus conicus.

Packycoris conicus, Germ. Zeitschr. i. p. 106 (1839).

Symphylus oculatus, Walk. Cat. Het. iii. p. 519 (1863).

Camirus brevth'neus.

BoJbocwis brevilineus, Walk. Cat. Het. i. p. 63. n. 8 (1867).

Genus HoTEA.

Hotea suhfasciata.

Trigonosoma subfasdatum, Westw. in Hope Cat. i. p. 11 (1837).

Hotea melanaria, Walk. Cat. Het. i. p. 56. n. 3 (1867).

Hotea nigrorufa.

Hotea nigrorufa, Walk. Cat. Het. i. p. 57. n. 6 (1867).

Hotea circumcincta^ Walk. Cat. Het. i. p. 57. n. 8 (1867).

The type is no longer contained under this name in the

British Museum. It was described as from Penang, where
//. curculionoidesy Herr.-SchafF., is the common species.

Walker most probably corrected himself without comment.

Hotea curcuUonoides.

Pachyco7-i8curculionoides,Ilen.-iichiAS. Wanz. Ins. iii. p. 106, fig. 331

(1835).
Hotea misuta, Walk. Cat. Het. i. p. 58. n. 9 (1867).

Genus Deroplax.

Deroplax diffusa.

Hotea? diffusa, Walk. Cat. Het. i. p. 57. n. 7 (1867).

Genus Phimodera.

Phimodera torpida.

Phimodera torpida, Walk. Cat. Het. i. p. 75. n. 4 (1867).
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Genus EURYGASTER.

Eurygaster sinicus.

Eurygaster sinicus, Walk. Cat. Het. i. p. 67. n. 9 (1867).

Genu.s Macrocarenus.

Macrocarenus scuteUatus, sp. n.

Dull ochraceous, scutellum narrowly margined with pale

luteous. Head faintly rugulose, the central lobe and the

outer margins of the lateral lobes a little darker in hue; eyes

fuscous ; antenna} brownish ochraceous. Pronotum some-
what thickly and finely punctate, basal area siiaded with pale

fuscous ;
two large transverse foveate callosities on anterior

area
;

posterior lateral angles subprorainent and somewhat
nodulose. Scutellum testaceous at base and with a small

yellowish spot near each basal angle ; the testaceous area is

slightly rugulose, basal angles and whole central area coarsely

and darkly punctate. Corium sparingly but coarsely and
darkly punctate. Connexivum thickly, finely, and darkly

punctate, its extreme outer margin pale luteous, the seg-

mental incisures fuscous. Body beneath and legs pale

luteous ; abdomen and legs speckled with brownish. Ros-
trum reaching the posterior coxa?.

Long. 6 millim.

Hab. Australia, Peak Downs {co//. Dlst.).

Less elongate, more convex, and different in coloration to

M, acuminatuSj Dall., the only other at present described

species of the genus.

Genus AUGOCORIS.

Augocoris rugulosus.

Augocoris rugnJosm, HtTr.-Schaff. Wanz. Ins. iv. p. 92, fig. 432 (1839).
Pachycoris quadristrign. Walk. Cat. Het. i. p. .52. n. 37 (1867).

Genus Melanodema.

Melanodema apicifera, sp. n.

Black ; apex of the scutellum with a very distinct irregular,

longitudinal, pale ochraceous spot. Pronotum and scutellum

with a distinct central, longitudinal, carinate line.

Allied to M. carbonaria, Jakowleff, but larger ; apical pale

spot to scutellum much larger; pronotum less foveate;

scutellum much less foveate at basal margin ; central carina

to pronotum and scutellum distinct.

Long. 9 millim.

Hab. Bombay (Dr, Leitli, coll. Dist.).
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A single specimen contained in Dr. Leith's Indian collec-

tion has been in my possession for the last twenty years, and

I have refrained from describing it on account of the imperfect

condition of the legs and antennae. As, however, the only

other species of the genus is from Turkestan, it seems a pity

to still refrain from recording its Oriental congener.

MoRBORA, gen. nov.

Allied to Odontoscelis, but body more convex ; lateral

margins of head and pronotum strongly and longly spinous.

Head with the eyes sessile, its frontal and apical lateral

margins longly spinous ; between the eyes and this anterior

spinous margin is a distinct lateral peduncle with its extre-

mity spinous ; lateral lobe moderately convex and elevated.

Pronotum with the lateral margins laminate and longly

spinous, acutely truncate before the eyes. Abdomen with

the lateral margins shortly spinous ; abdomen beneath with

an oblique sericeous patch on each side and situate on the

third, fourth, and fifth segments. Rostrum reaching the

posterior coxa3.

Morhora austrah's, sp. n.

Brownish ochraceous ; head coarsely and darkly punctate,

with a central ochraceous fascia more or less margined with

black
;
pronotum with its anterior area somewhat irregularly

foveate, its posterior area a little paler and darkly punctate.

Scutellum thickly and coarsely punctate. Body beneath and

legs brownish ochraceous; abdomen with a dull black seri-

ceous patch on each side of disk ; femora with an ochraceous

spot beneath a little before apex.

Long. 6 millim.

Hob. Australia, Peak Downs {coll, Dist.).

Graprosominm.

Genus Trigonosoma.

Trigonosoma Fischeri.

Trigonosoma Fischeri, Herr.-Schaff. Wanz. Ins. ix. p. 331 (1853).
Trigonoso7na Desfontainii, Dall. (nee Fabr.) List Hem, i. p. 46. n. 1

(1851).

Trigonosoma falcata, Walk, (nee Cyrillo) Cat. Het. i. p. 64. n. 1 (1867).

Trigonosoma Fischeri, Walk. loc. cit. p. 65. n. 5.

Trigonosoma confusitm, Kirby, Journ. Linn. Soc., Zool. vol. xxiv. p. 77

(1891).

Ceylon is certainly a wrong locality for this species.
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Genus Bolbocoris.

Bolhocoris reticulatus.

Bolbocoris? reticulatus, Dall. List Hem. i. p. 45. n. 2 (1851).
Eurygaster incomptm, "Walk. Cat. Het. i. p. 67. n. 10 (1867).

Genus Ancyrosoma.

Ancyrosoma affine.

Trigonosoma affine, AVestw. in Hope Cat. Hem. i. p. 12 (1S37).

Closely allied to A. albolineata, Fabr., but with the second

longitudinal carina on each half of the scutellum nearly

straight, not strongly waved.

Genus Podops.

Podops limosa.

Podops limosus, Walk. Cat. Het. i. p. 72. u. 17 (1867).

Walker appends to his description the remark :
—" The

colour distinguishes it from P. niger (Dall.), with which it

agrees in structure." This is totally incorrect, the P. niger^

Dall., having the lateral margins of the pronotum convexly

sinuate and reflexed. In structure P. limosa resembles

P. coarctata, Walk., but can be recognized by some longitu-

dinal series of punctures to the scutellum.

Podops coarctata.

Cimex eoarctatus, Fabr. Ent. Syst. Suppl. p. 530 (1798).

Scotinophara coarctata, Atkins. Notes Ind. Rhynch. Heter. ii. p. 196

(1887).

Podops sjnnosus, Walk. Cat. Het. i. p. 73. n. 18 (1867).

Pod"2is nasalis, Walk. loc. eit. p. 73. n. 19.

Podops exacta, Walk. loc. cit. p. 74. n. 24.

Podops spinifera,

Podops spinifera, Westw. in Hope, Cat. Hem. i. p. 16 (1837).

Podops funestus, Walk. Cat. Het. iii. p. 521 (1868).

Podops asper, Walk. Cat. Het. i. p. 72. n. 10 (1867).

This species is founded on two specimens ; the condition

of both, however, is so deplorable that at present nothing

definite can be said as to specific validity or generic correctness.
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Podops conspersus, Walk. Cat. Het. i. p. 71 (I8G7).

Does not belong to the Grapliosominse at all, anl will be

located subsequently.

Summarized Disposition of Walker^s Genera anl Species.

ScutellerinaB and Graphosominae.

Genera considered valid.

Fitha, Walk. Cat. Het. i. p. 45 (1867).
Testrina, Walk. loc. cit. p. 61.

Testrica, Walk. loc. cit. p. 69.

Genera treated as syno7iymic.

Sophela, Walk. Cat. Het. i. p. 17 {\^&7),= La>nprocoris, StSl.

Teressa, Walk. loc. cit. p. 113,= Brachi/cerucoris, Custa.

Species considered valid and described under correct Genera.

Cokotichus niyrovarius, Walk. Cat. Het. i. p. 2. n. 5 (1867).

discrepans, Walk. loc. cit. p. '2. n. 7.

excellem, Walk. loc. cit. p. 3. n. 8.

SphcBrocoris annulatus, Walk. loc. cit. p. 6. n. 14.

Poecilocoris saturatus, Walk. loc. cit. p. 10. n. 17.

Tetrarthria mria, Walk. loc. cit. p. 18. n. 1.

Jlexuosa, Walk. loc. cit. p. 21. n. 12.

maculata, Walk. loc. cit. p. 22. n. 14.

amoeyia, Walk. loc. cit. iii. p. 508 (1868).

FHtha ardens, Walk. loc. cit. i. p. 45. n. 1 (1867).

Pachycoris ckrysomelinm, Walk. loc. cit. p. 52. n. 38.

Syinphylus divergens, Walk. loc. cit. iii. p. 517 (1868).

ramivitta, Walk. loc. cit. p. 518.

Hotea nigrorufa, Walk. loc. cit. i. p. 57. n. 6 (1867).

Testrina laticollis, Walk. loc. cit. p. 61.

Eurygaster si^iicus, Walk. Ivc. cit. p 67. n. 9.

Testrica antica, Walk. loc. cit. p. 70.

Phimodera torpida, Walk. loc. cit. p. 75. n. 4.

Species considered valid, but requiring generic revision,

Sphcerocoris cyaneosparsus. Walk. Cat. Het. i. p. 6. n. 17 (1867), belongs

to gen. Hyperoncus.

circuliferus, Walk. loc. cit. p. 7. n. 18, belongs to gen. Damelia,

gen. nov.

Tetrarthria fasciata. Walk. loc. cit. p. 20. n. 9, belongs to gen. Cnlliphara.

peltophoroides, Walk. loc. cit. p. 22. n. 13, „ Chrysocoris.

Jiagrans, Walk. loc. cit. p. 24. n. 19, belongs to gen. Calliphura.

Libyssa purpurascens,^^a.\]i. loc. cit. iii. p. 509 (1868), belongs to gen.

Callidea.

Callidea rufopicta, Walk. loc. cit. i. p. 26. n. 2 (1867), belongs to gen.

Cryptacrus.

spilogastra, Walk. loc. cit. p. 30. n. 22, belongs to gen. Chrysocoris.

balteuta, Walk. loc. cit. p. 34. n. 40, belongs to gen. Philia.

suhapicalis, Walk. loc. cit. p. 36. n. 45, „ ,,

femorata, Walk. loc. cit. p. 38. n. 49, „ „

Ami. (i: Mag. N. Hist. !Ser. 7. Vol. iv. 4
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Callidea quadrinotata, Walk. loc. cit. p. 38. n. 51, belongs to gen. CaVi-

phara.
partita, Walk. loc. cit. p. 40. n. 55, belongs to gen. Chrysocoris.

erythrina, Walk. /oc. cit. p. 44. n. 64, ,,
Fhilia.

melanojihura, Walk. loc. cit. iii. p. 513 (1808), belongs to gen. Clu-y-

socoris.

didinyuenda, Walk. loc. cit. p. 514, belongs to gen. Philin.

Pachycoris'cassidoides, Walk. loc. cit. i. p. 48. n. IG (1807), belongs to

gen. Ascaniiis.

propinqtms, Walk. loc. cit. p. 50. n. 30, belongs to gen. Polytes.

cy/?/iOKo/f/e,'*, Walk. /oc. cii!. p. 50. n. 31, „ Symphy-ua.

leticospilm, Walk. loc. cit. p. 51. n. 33, „ „
rivtilosus, Walk. he. cit. p. 51. n. 34, „ „
trivotatus, Walk. loc. cit. p. 51. n. 35, „ Achates.

leucotehis, Walk. loc. cit. p. 62. n. 36, „ „
Symp/iylus vittatus, Walk. loc. cit. p. 55. n. 10, „ ,,

yramdatus, Walk. loc. cit. iii. p. 516 (1868), belongs to gen. Polytes.

divergenSf Walk. loc. cit. p. 516 (nee p. 517), ,, Orsilo-

chtis.

Hotea ? diffusa, Walk. loc. cit. i. p. 57. n. 7 (1868), „ Lero-
plax.

Agonosoma scitida, Walk. loc. cit. p. 60. n. 9, belongs to gen. Dystus.

Bolbocoris brevilinea, "^^'alk. loc. cit. p. 63. n. 8, „ Camirits.

Species treated as synonymic.

Coleotichus sordidus, Walk. Cat. Het. i. p. 1. d. 4 (1867), = C fuscus,

VoUenh.
fe-s^flcews, Walk. loc. cit. p. 2. n. 6,= C, artensis, Montr.

Poecilocoris anisospiliis, Walk. loc. cit. p. 9. n. 1
1

, = P. Ilardwicki, Wcptw.
mehinocephalus, Walk. loc. cit. p. 10. n. IG,= Clirysocoris atricapillus,

Gu(5r.

Cryptacrus signifer, Walk. loc. cit. p. 11. n. 3,= Gra2)tocoris atdicus, Germ.,
var. per.907iatus, StSl.

erotyluides, Walk. loc. cit. p. 11. n. i,= Anoplogonius nigricollis,

Sign., var.

sitphoides, Walk. he. cit. p. 12. n. o,= Anoplogonius nig7^icolli8,Sign.,

var.

Tectocoris pusillns, Walk. loc. cit. p. 13. n. 3,= 7'. lineola, Fabr.

obliqitvs, Walk. loc. cit. p. 13. n. 4,= 7". lineola, Fabr., near var.

diopthalmus, Thuub.
Cantao handatii/s, Walk. Cat. Hem. Het. i. p. 14. n. 4 {ISG7),= C. purpu-

ratas, AVestw.

itiscitus, Walk. loc. cit. iii. p. 606 (1868),= T. 7-udis, VoUenh.
conscita.<i, Walk. loc. cit. p. 507,= C. n/dis, ^'ollenh.

Sciiteltera cyanenvittn, Walk. loc. cit. i. p. 16. n. 7 {ISC>7),= Brachyaulax
ohlonya, Wtstw.

btipre-stoides, Walk. loc. cit. p. 16. n. 8, = L'rac/iyaiila.r- ohhnga,
Westw., var.

macvhyera. Walk. loc. cit. p. 16. n. 9,= Brachyatdax oblonga, Westw.
pubcsccns,Vii^»\k. he. cit. iii. p. 607 {l!i68), = Brac/iyaiilax oblutiga,

Westw.
Tetrarthria lineata,^\&\k. loc. cH. i. p. 18. n. 2 (1867),= T. variegata,

Dall., var.

ietraspila, Walk. loc. cit. p. 19. n. 3,= Ckrysncoris grandis, Tliuub.
congrua, Walk. he. cit. p. 20. ii. 7,= T. variegata, Dall., var.
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Tetrarthria rutila, Walk. loc. cit. p. 20. n. 8, = Chri/socoris quadri-
maculatus, Vollenh., var. Schlegelii, Vollenh.

sohria, Walk. loc. cit. p. 21. n. 10, = Cal/iphara praslinia, Gu^r.
lateralis, Walk. loc. cit. p. 21. n. II,= 7'. oancffcita, D.dl., var.

cleroides, Walk. luc. cit. p. 23. n. lo,= Chrusocoris qaadrimaculatus,
Vollenh.

nigra, Walk. loc. cit. p. 23. n. 1Q,= CalUphara prashnia, Gu^r.
basalis, Walk. loc. cit. p. 23. n. 17,= T. macnlata. Walk.
mesozoua. Walk. loc. cit. p. 24. n. 18,= Chrysocoris sellitus. White.

Callidea histeroides, Walk. loc. cit. p. 26. n. \{i,=Lamprocoris lioylii,

Westw.
scripta, Walk. loc. cit. p. 29. n. \7 ,= Lamprocoris Roylii, Westw.
gibbula, Walk. loc. cit. p. 29. n. 18,=Lamprocoris Roylii, Westw.
porphyricola, Walk. loc. cit. p. 29. n. 19, = Chrysocoris Stollii,

Wolff.

contraria, Walk. he. cit. p. 30. n. 21,= Lamprocoris lateralis, Gu6r.
erythrospila. Walk. loc. cit. p. 33. u. 3S,= Culliphara regalis, Fabr.
semirufa, Walk. loc. cit. p. 34. n. 39,= Cdlliphara regalis, Fabr.
binotatajW&Xk. loc. cit. p. 34. n. 41, = Chrysocoris sellatus, White,
var. chromatica, White.

biplaga. Walk. loc. cit. p. 35. n. 4,2,= Ca IIiphara regalis, Fabr.
laticincta, Walk. loc. cit. p. 35. n. i3,= Culliphara dimidiata, Dall.

ampla, Walk. loc. cit. p. 35. a. 4i,= Chrysocoris atricapillus, Gu^r.,
var. variabilif, Vollenh.

fulgida. Walk. loc. cit. p. 36. n. 4Q,= Philia fastuosa, Vollenh.
solita, Walk. loc. cit. -p. 36. n. 4:7,= Philiafastu,usa, Vollenh.
}7iunda, Walk. loc. cit. p. 37. n. 4:8, = Phiiiajactator, Stal.

tessellata, Walk. loc. cit. p. 38. n. 50,= Chrysocoris co.valis, Stal.

ebeniiia. Walk. loc. cit. p. 39. n. 52,= Calliphara praslinia, Ga6r.,
var.

proxima. Walk. loc. cit. p. 39. n. 53,= Chrysocoris coxalis, Stal.
• curtula. Walk. loc. cit. p. 39. n. 54,= Philia femorata. Walk.

collaris. Walk. loc. cit. p. 40. n. 56,= Philia femorata, X'S'alk.

discoidalis. Walk. loc. cit. p. 41. u. 57,= Philia fastuosa, Vollenh.
Jlammigera, Walk. loc. cit. p. 42. n. 59, = Philia ditissima, VoUeuh.
sulaca, Walk. loc. cit. p. 42. u. 60, = Philia jactator, Stal.

galerueoides, Walk. loc. cit. p. 43. n. 61,= Chrysocoris partita, Walk.,
var.

jucunda. Walk. loc. cit. p. 44. n. 66,= Chrysocoris Oermari, Erichs.,

var. consul, Vollenh.

sodalis. Walk. loc. cit. iii. p. 513 {\8(^), = Chrysocoris melanophora,
Walk.

quadrifera, Walk. loc. cit. p. 514,= Calliphara bifasciata. White.
Pachycoris guttipes. Walk. loc. cit. i. p. 47. n. 11 (18t)7j,= Tetyra farcta,

Germ.
delineatus, Walk. loc. cit. p. 48. n. 17 , = Sphyrocoris obliquus, Germ.
apicalis, Walk. loc. cit. p. 50. n. 32, = Lobothyt'eus lobafus, \Vest\v.

quadristriga. Walk. loc. cit. p. 52. n. 37 , = Augocoris ruyulostis,

H.-S.
Symphylus plagiatus. Walk. loc. cit. p. 55. n. 11, = 5. rivulosus, Walk.

apici/er. Walk. loc. cit. iii. p. 516 (1868),= »S'. deplaaatus, H.-S.
bipustulatus. Walk. loc. cit. p. 5 1 7,= 6'. deplanatus, H.-S.
signatus. Walk. loc. cit. p. 517 , = Lobothyreus lobatm, Weitw.
politus, Walk. loc. cit. p. 518, = Diolcus Boscii, Fabr.

oculatus. Walk. loc. cit. p. 519,= Camirus conicus, Germ.
Hotea ynelanaria, Walk. loc. cit, i. p. 5i>. n. 3 ( 1867),= //. snb/asciatap

Westw.
4*
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Hoteapicea, Walk. he. cit. p. 50. n. 4,= Deroplax circumducta, Germ.

nasuta, Walk. loc. cit. p. 68. n. 9, = H. curculionoides, H.-S.

Euryaster incomptus, Walk. loc. cit. p. 67. n. 10, = Bolbocoris reticulata,

Dall.

Podops conspersus, Walk. loc. cit. p. 71. n. 9. Not belonging to either of

the subfamilies here treated.

asper, Walk. loc. cit. p. 72. n. 10. Condition too bad for identifica-

tion.

$pi7iosus, Walk. loc. cit. p. 73. n. 18,= P. coarctata, Fabr.

nasalis, Walk. loc. cit. p. 73. n. 19,= P. coarctnta, Fabr.

exactus, Walk. loc. cit. p. 74. n. 24,= P. coarctaia, Fabr.

funestus, Walk. foe. ^(Y. iii. p. 521 (18(58),= P. spinifera, Westw.
Teressn terranea, Walk. loc. cit. i. p. 113. u. 1 (l8f}7),= Brachycerocoris

camelns, Costa.

To be treated as non-existent.

Species the tijpes o/tchich are not now to be found in the

British Museum.

Pcecilocoris plenisignatus, Walk. Cat. Het. i. p. 9. n. 13 (1867).

Tectocoris amhoinensis, Walk. loc. cit. p. 14. n. 5.

Scidellera humeralis, Walk. loc. cit. p. 17. n. 10.

Hotea circumciyicta, Walk. loc. cit. p. 57. n. 8.

Podops terricolur, Walk. loc. cit. p. 71. n. 8.

Species the types of which are supposed to he in Australia.

Bolbocoris mimicus, Walk. Cat. Het. i. p. 63. n. 6 (1867). National

Museum, Melbourne.
suhpunctntus, Walk. loc. cit. p. 63. n. 7. National Museum, Mel-
bourne.

Podops teter, Walk. loc. cit. p. 74. n. 23. National Museum, Melbourne.

SphcBrocoris suhnotatus, Walk. loc. cit. iii. p. 505 (1868). National Mu-
seum, Melbourne.

III.

—

Descrij^tion of a new Genus and some new Species of
Fossorial Hymenoptera from the Oriental Zoological Region

.

By P. Cameron.

Sapygidae.

This family may now be added to the fauna of tlie Oriental

zoological region. It is of small extent. The {qw species

known hitherto are from Europe and Norrh America.

Polochrum Jlavicolle^ sp. n.

Nigrum, flavo-raaculatum ;
pedibus nigris, femoribus supra flavo-

maculatis ; alis fere hyalinis, apice fumatis.

Long. 12 mm. $ .

Antenna? black, the .scape and .«econd joint yellow beneath
;
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the scape covered with long white hair ; the flagellura almost

bare. Head blacky strongly and deeply rugosely punctured

and rather thickly covered with white hair; the eye-incision

and the lower orbits, a small line on the inner orbits above,

the sides of the clypeus, a mark above it triangularly nar-

rowed on the top, and an interrupted line on the middle of the

front, fulvous yellow. Pro- and mesothorax rugosely punc-

tured, the median segment more closely and finely punctured
;

the base of the pronotum, a large oval inner and a smaller

outer mark on the sides of the scutellum, a larger more elon-

gate mark opposite the tegulsp, a narrow line on the sides of

the postscutellum, and a mark on the mesopleurge under the

fore wings, fulvous yellow. Legs black, thickly covered with

white hair ; the apex of the fore femora, the apical part of

the middle and the greater part of the hinder femora yellow

above. Wings hyaline ; the radial and the upper part of the

cubital cellules to a less extent smoky; the stigma and ner-

vures are black ; the first transverse cubital nervure is curved,

the others are straight, oblique ; the first recurrent is received

in the middle, the second in the basal fourth of the cellule.

Abdomen shining, smooth ; the base of the third and fourth

segments and the greater part of the last three segments above

lemon-yellow. The pygidium is keeled down the middle, as

is also the basal half of the last ventral segment ; the basal

three ventral segments are incised in the middle, the basal

not so distinctly as the other two ; in the middle of the

second segment is an oval yellow mark ; the third has the

sides yellow at the base.

I place this species in Polochrum rather than in Sapyga
because the third cubital cellule is not narrowed at the top

and because the antennae are not so distinctly clavate. in

the species here described the antennae are scarcely so long as

the thorax and the flagellum is not distinctly narrowed at

the base.

Khasia Hills.

Sphegidge.

Sceliphron tihiale^ sp. n.

Long. 19-20 mm.

In Bingham's table (Faun. Brit. Ind., Hym. p. 236) this

species comes into " A. Colours black and yellow,' " a. Meso-
notum striate," and " ¥. Comparatively small (16-18 mm.),"

which will be now divided :

—
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Legs \ellow, the apical half of the femora and tibiae

black madraspatanum.
Legs rufous, the hinder femora above and the hinder

tibiae entii eljr black tibiale.

Head black, tlie greater part of tlie clypens yellow ; the

apex of the clypeus and the mandibles ferruginous ; the

front, vertex, and occiput thickly covered with long pale

fulvous hair ; the cheeks with golden pubescence ; the clypeus

sparsely with long fuscous hair. The clypeus at the apex
roundly bilobate, bare ; the mandibles black at the base and

af^ex ; the palpi rufo-testaceous, black at the base. The scape

rf the antennai rufous ; the flagellum black, the apex of

the third joint and the fourth on the underside rufous.

Thorax black ; a line on the pronotum above, a large trans-

verse mark (rounded and narrowed at the ends), two oblique

marks (broad at the base, narrowed towards the apex) on the

end of the basal lobe of the median segment, the apex of the

segment broadly, the tegulte, tubercles, a mark under them
(narrow and oblique at the top, larger and more trian-

gular below), and a triangular mark under the hind wings
yellow. The pronotum is depressed in the middle above;

the mesonotum is closely transversely striated, covered with

long fuscous hair ; the pcutellum closely longitudinally striated,

most strongly on the sides. Median segment thickly covered

with long fuscous hair ; the basal part distinctly raised and

separated from the apical, broadly furrowed down the middle

of the basal part ; the apical deeply triangularly depressed at

the apex. Propleurse smooth, deeply excavated in the middle

behind ; the mcpo])leur£e and metapleuraj closely and slightly

obliquely striated, the latter more strongly towards the apex.

Wings lulvo-hyaline, distinctly smoky at the apex; the costa

and stigma testaceous, the ncrvures paler. All the coxffi and
trochanters arc black ; the rest of the legs rufous ; the femora

broadly black at the base above ; the tibia3 black above; the

posterior femora black above, the tibias entirely black ; the

basal two joints of the tarsi black at tlie apex, the other joints

entirely black ; the calcaria with a thick brush on the basal

half. Petiole black, shorter than the rest of the abdomen
;

the apex of the second segment broadly, of the others more
narrowly yellow ; the apical ahnost entirely rufous, smooth
above, the sides coarsely punctured.

A distinct species.

Khasia Hills.
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C^NOPSEN, gen. nov.

? . Comes nearest to Psen, with which it agrees in the

neuration of the wings and in the form of the abdomen, but
may be readily known from that genus by the second joint of

the antennai (pedicle) being not small, but as long as the

third joint ; the antenna? themselves are longer, more slender,

and not dilated towards the apex, resembling more those of a

male than of a female.

Antennai distinctly longer than the head and thorax

united; all the joints elongate; the scape as long as the

second joint, slightly curved. Eyes large, reaching near to

the base of the mandibles, parallel on the lower half; the

ocelli •
.

• Clypeus roundly convex, its apex transverse and
depressed in the middle. Labrum small, rounded. Man-
dibles ? Parapsidal furrows obsolete. Base of median
segment depressed, the depression clearly defined, striate i,

the rest of the segment irregularly reticulated. Tarsi pilose,

without spines, the base of the anterior roundly incised ; the

anferior spur curved, bifil at the apex ; the outer spur of the

posterior curved, dilated at the base, the inner spur shorter

and narrower. Anterior wings with three transverse cubital

nervures ; the first recurrent nervure is received in the basal

fourth of the cellule, the second is interstitial. In the hind

wings the transverse anal nervure is received beyond the

cubital. Abdomen with a long curved petiole, which is as

long as its dilated apex and the second segment united ; the

apical ventral segments are fringed with stiff hairs, and more
particularly the fourth. Pygidial area smooth, keeled late-

rally.

The head behind the eyes is obliquely narrowed and is there

nearly as long as the eyes ; the occiput is sharply margined.

The antennge are placed ojjposite the middle of the eyes;

between them is a short distinct keel, narrowed at the top

and bottom ; the coxae and trochanters of moderate size ; the

niesosternum furrowed down the apex ; the tubercles are

large and are placed distinctly in front of the tegulee
; the

eyes have a narrowed but distinct furrow surrounding them
;

tlie episternal furrow on the mesopleurse is distinct, wide, and
deep

; the pronotum is clearly separated from the mesonotum
j

the scutellum and postscutellum large, not much raised.

Ccenopsen fuscinervis, sp. n.

Niger ; capita thoraccque dense pilosis ; alis hyalinis, stigmate

nervisque fuscis, $ .

Long. 10 mm.

Antennae stout, twice the length of the thorax, the apical
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joints slightly dilated on the lower side, the second joint as

long as the third ; the scape sparsely covered witli white

hiiir ; the flagellum bare. Head shining ; the face, clypeus,

and labruni thickly covered with silvery hair ; the front and

vertex strongly and closely pnnctnred except near the eyes,

and thickly covered with long fuscous hair. Mcsonotum
strongly and closely punctured ; the parapsidal furrows only

indicated at the base. The scutellum is not so strongly

punctured as the mesonotum ; on the outer side of the post-

scutellum is a distinct slightly convex keel. In the centre of

the basal area of the median segment are two stout straight

keels ; the rest of it with stout oblique keels; the apex of the

segment is almost perpendicular and is furrowed down the

middle ; in the middle, on either side, are three stout oblique

keels, ending at the edge in three small arere. Pro- and
mesopleurse smooth ; the tubercles fringed behind by white

pubescence ; on the base of the mesopleuraj is a wide deep

furrow which is bent in the middle
; the longitudinal furrow

is narrow : the base of the meta])leura3 is depressed ; on the

lower side is a narrow oblique furrow ; the apex is irregu-

laily stoutly reticulated ; in front of this part are some longi-

tudinal keels. Mesosternum shining, smooth, the central

furrow shallow, wide, at the base closely transversely striated.

Legs black, covered with longish white hair; the calcaria

fulvous. The Siigma and nervures are fuscous, the former

with a more rufous tint ; the first cubital celhile is about one

half the length of the third; the first recurrent nervure is

received in the basal fourth of the cellule, the second is inter-

stitial. Abdomen smooth and shining ; the narrowed part of

the petiole longer than its dilated apex and the second

segment united, smooth, its sides covered with long white

hair ; the second ventral segment has a deep furrow at the

base, this furiow occupying the entire base, and at the sides

is covered with white hair
;
the apices of the third and fourth

ventral segments are fringed with longish hair.

Khasia Hills.

Dolichurus relicuhitus, sp. n.

Kiger, longe albo-hirsutus ; alie hyalinis, stigmatc fusco. (^ ,

Long. 8 mm.

Antennse as long as the body, black, the apical joints

distinctly narrowed and more or less brownish ; the scape
covered witli black hair; the flagellum bare. Head black
except for the apex of the antennal tubercle, which is

} cllowish w hilc
;
the vertex is smooth and impunctate

j the
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front reticulated distinctly and more closely from the middle

of the ocellar region ; the face and clypeus thickly covered

^Yith long white hair and keeled in the middle. Mandibles
pmooth, testaceous near the apex ; the palpi pilose, dark

fuscous. Thorax black, thickly covered with long white

liair ; on either side of the pronotum above is a white tubercle-

like mark. Median segment reticulated, the centre with two
longish slightly oblique keels, bounded at the apex by a

transverse one ; the apex of the segment is oblique, Post-

scutellum stoutly longitudinally striated. Pro- and meso-

pleurge smooth ; the metapleurse obliquely striated. Wings
hyaline, iridescent ; the nervures are paler than the costa or

stigma ; the first transverse cubital nervure is obliquely

curved above and has, at the angle thus formed, a distinct

branch at the base. Abdomen shining, closely but not

strongly punctured ; the third segment is depressed at the

apex and closely transversely striated ; the ventral segments

are closely punctured, the apex of the third is depressed and
striated at the sides.

D. hipunciatusj Bingham, from Burma, comes near to this

species, but may be known from it by the head in front being

densely punctured, not reticulated. The sides of the meso-

notum at the base are raised near to the tegulae, which are

edged with white at the base; the antennal lamina is trian-

gularly depressed in the middle, its apex not quite transverse;

the furrow on the centre of the mesosternum is distinct, the

lateral one is narrower and indistinct towards the apex.

This makes the fourth species of Dolichurus known from
India.

Khasia Hills.

Ampulex [Rhinopsis] nigricans, sp. n.

Niger, abdominis apice rufo ; alia hjalinis, apice fumato. $ .

Long. 8 mm.

Comes into Bingham's section " B. a}. Petiole linear at

base, nodose at apex," which is now divided :

—

Thorax and legs entirely black nigricans.

Thorax for the greater part rufous, as are also the legs. . constancecB.

Thorax and legs entirely black. Antennas almost bare,

perceptibly thickened towards the apex, the third joint more

than twice the length of the fourth. Head opaque, sparsely

covered with short white pubescence ; the vertex coarsely

aciculated ; the front obscurely reticulated, indistinctly fur-

rowed down the middle. Clypeus aciculated, shining at the
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base, convex, the sides with an oblique slope; the apex in

the middle ending in a stout triangular tooth. Eyes almost

parallel, hardly converging at the top, where they are sepa-

rated by slightly less than the length of the third antennal

joint. Mesonotum aciculated ; the furrows deep, moderately

wide, and stoutly and closely crenulated throughout ; there is

another crenulated furrow along the sides. The three central

keels on the metanotum reach near to the apex and end
in a reticulated space ; the central keel is straight ; the

outer curved, converging towards the apex; the space en-

closed by them is transversely striated, the striai being dis-

tinctly separated ; the sides are more closely striated ; the

lateral apical tooth is large, smooth, rounded, and slightly

narrowed on tlie top ; the apex of the segment has an almost

perpendicular slope and is thickly covered with sliort white
pubescence, the upjier half rough, the lower finely transversely

stiiated and lurrowed down the middle. The propleuraj

aciculated ; near the bottom is a narrow furrow, above the

middle is a wider, deeper, crenulated furrow, wiiich does not

extend quite to the end. The mesopleurae opaque, hollowed

above behind the tubercles, the middle with a broad belt of

large deep irregular punctures ;
the lower edge is bordered

by a distinct crenulated furrow. The upper half of the meta-

pleurse largely reticulated, the lower smooth. Wings hyaline

;

there is a broad smoky band occupying the whole of the

radial, of the second cubital, the apex of the first cubital,

and extending on to the apex of the second discoidal; the

ai)pendicular cellule is distinct, elongate, open at the apex
;

the first cubital cellule is, on the lower side, longer than the

other two united; the first recurrent nervure is received in

the middle, the second in the basal third of the cellule. Legs
black ; the penultimate joint of the fore tarsi is more dilated

than the others ; the base of the metatarsus is slightly incised
;

the claws bifid, the basal claw the smaller. Abdomen with

the petiole as long as the dilated part of the segment, narrow,

closely longitudinally striated.

Khasia Hills.

Mutillidae.

The species hero described have been taken chiefly at

Baiiackpore, Bengal, by ]\Ir. G. A. J. Rothney. It is uu-

ft)rtunate that the male Mutillidai should have to be described

without reference to the females ; but in our present state of

knowledge there is no other couise open to us. I am, how-
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ever, glad to be able to fix beyond doubt the male of M. sece-

niaculata, one of the best-known of the Indian species.

I may take this opportunity of pointing out that Col. C. T.
Bingham has omitted from his ' Fauna of British India,
Hymenoptera/ MutiUa indefensa^ Cam., described by me
(' Memoirs Lit. & Phil. Soc. Manch.' xli. p. 63) from Bombay.

i. Clypeus bidentate.

Mutilla bidens, sp. n.

Nigra, abdominis segmentis 1° et 2° rufis ; clypeo emargiuato ; alia

fusco-violaceis, basi fere hyalinis. J •

Long. 9-10 mm.

Scape of antennse shining, sparsely punctured, above with
a few white hairs ; the flagellum stout, distinctly tapering
towards the apex ; opaque, covered witti a pale down ; the

third and fourth joints equal in length. Vertex shining,

behind the ocelli coarsely and closely punctured, at their sides

much more sparsely punctured ; the ocellar region distinctly

raised, strongly punctured all over ; the ocelli are placed at

the sides of the raised part. Clypeus raised gradually from
the base to the apex, the sides also raised ; the apex is deeply
and roundly incised in the middle, the sides at the apex
appearing as stout, large, bluntly triangular teeth ; the apex
on the lower side truncated. Mandibles with only one long
apical tooth ; the tooth on the lower side behind the middle
is large, the base is punctured and covered with long white
hair. Pronotum coarsely punctured, its hinder edge dis-

tinctly raised ; the pleurte have some stout, irregular, oblique
keels; in front of the tegul^ is a large patch of dense silvery

pubescence ; the remainder is sparsely covered with long pale

hair. Scutellum not much raised, shining, the sides bearing

large, deep, widely separated punctures and long black hairs
;

the middle is smooth and shining ; there is a furrow down
the base in the middle and a longer one, slightly narrowed in

the middle, on the apical part. The basal half of the median
segment lias a thick covering of white pubescence which com-
pletely hides the texture ; the apex has an oblique slope, is

reticulated and covered rather thickly with long fuscous hairs.

Mesopleuraj coarsely punctured in the middle, thickly covered

with longish white hair ; the apical half of the metapleurte

reticulated. Legs thickly covered with white hair ; the

calcaria white. Wings fuscous, with a slight violaceous

tinge, paler, more hyaline at the base, the nervures dark
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fuscous, the radial cellule short and wide ; the basal abscissa

of the radius is sharply and distinctly angled above the

middle ; the apical is straight above, oblique below ; the

second and third cubital cellules are equal in length above

;

the first recurrent nervure is received shortly beyond, the

second almost in the middle of, the cellule ; the radial and
cubital cellules are lighter in tint than the apex of the wings.

Abdomen black ; the second, third, and the base of the fourth

segments ferruginous; the petiole is coarsely punctured, its

apex and the apices of the second and third segments are

fringed witli golden pubescence ; the other segments are

fringed with white ; the pygidium is covered with long black

hair ; the ventral keel is curved, its apex projecting into a

large somewhat triangular tooth ; on the sides of the hypo-
})ygidium is a large, stout, slightly curved keel, which becomes
gradually larger towards the a))ex as seen from the sides.

This species forms the type of a new group, which may be
defined as follows :

—

Clypeus largely projecting, becoming broader from the base

to the apex and hollowed in the middle; the apex ends in

two large somewhat triangular teeth. Mandibles longish, the

apex ending in one long tooth ; the lower tooth is large.

Ocellar region raised. Eye-incision rounded at the base.

Pronotum raised behind. Mesonotum without longitudinal

furrows. Scutellum i'urrowed down the middle. Radial
cellule short, wide ; there are tliree cubital cellules. Basal

segment of the abdomen subsessile ; the last ventral segment
provided on either side with a stout keel, which becomes
gradually wider towards the apex. On the inner side of the

hinder coxae at the apex is a stout shining tooth, rounded at

the apex.

Tiie occiput is not sharply margined ; the pronotum is

raised behind ; the parapsidal lurrows distinct ; on the lower
side of the second abdominal segment is a longitudinal keel,

covered with a short pile; below this is a smooth, glabrous,

broader keel.

ii, Cli/peus not hidoitate.

a. Scutellum distinctly conical.

Muiilla cona, sp. n.

Nigra, abdominc rufo, basi apiceque nigris ; capite thoraceque dense
argenteo-pilosis ; ecutcUo rugose puactato ; alia fusco-violaceis. jj

.

Long. 17 mm.

Scape covered with longish hair, grooved beneath ; the



from the Oriental Zoological Region. 61

third and fourth joints are nearly equal in length. Head
below the ocelli thickly covered with longish white pubes-

cence, the vertex more spai'sely with shorter pubescence
intermixed with long fuscous hair. Clypeus smooth and
shining, depressed, the sides slightly, the apex more distinctly

raised ; the front and vertex strongly punctured, smooth at

the sides of .the ocelli, which are distinctly raised. Man-
dibles at the base thickly covered with white iutermixel

with fulvous hair; the palpi black. Pronotum strongly

punctured, thickly covered with silvery pubescence; the

sides of the pleurfe with stout widely separated keels. Meso-
notum deeply rugosely punctured, the punctures running
into reticulations and much larger and deeper towards the

apex ; the hair is long and black. Scutellura strongly

rugosely punctured except in the middle on the extreme apex
above, this portion having a shallow furrow in the middle

;

the hair on the base is black, on the apex longer and paler
;

the postscutellum is smooth in the middle, the sides punc-
tured. The base of the median segment is thickly covered

with depressed silvery pubescence, which completely hides

the texture ; the apex is closely reticulated and covered with

long fuscous hair. The middle of the mesopleura^ is sparsely

and shallowly punctured and thickly covered with white
pubescence ; the metapleurse reticulated except at the base

above and in the middle. Mesosternum rugosely punctured
except in the middle. Legs thickly covered with long white
hairs, the spurs pale. Wings fuscous violaceous ; the basal

abscissa of the radius is straight, oblique; the apical is

roundly curved above the middle ; the first transverse cubital

nervure is oblique, with only a slight curve. Basal segment
of the abdomen black except at the apex, and is covered with
long white hair

; the ventral keel at the a|)ex projects into a

short somewhat triangular tooth ; the second to sixth segments
are covered with fulvous hair; the last segment is entirely

black and thickly covered with long black iiairs ; the middle
is smooth and shining ; the last ventral segment has on either

side a distinct smooth conical tooth, followed by a much
larger one, which is curved above and obliquely narrowed on
the lower side.

This species agrees in form, pubescence, and coloration

with the male of J/, sexmacidata^ tSwed., but is quite distinct.

The two species may be separated as follows :

—

Scutellum in the middle above broadly smooth and
shining throughout ; the median segment not
thickly covered with white pubescence ; the sides

of the apical two ventral segments marked with

stout oblique keels sexmacnlata.
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Scutellum rugose above, tbe extreme apex only smooth
;

the median segment thickly covered with white

pubescence, which hides the sculpture ; the sides

of the apical two ventral segments armed with

stout teeth cona.

M. cona iriay further be known from sexmaculata by the

wings not being so deeply violaceous and by having hyaline

streaks in the cubital cellules, by the scutellum not being so

distinctly pyramidal, by the metathorax not being so dis-

tinctly narrowed at the base, by the smaller ventral keel, and

by the more strongly punctured mesosternum.

Various species have been regarded as the male of M. sex-

maculata, but there has always been some doubt under what

name, if any, the male has been described. I am now able

to put the matter at rest, Mr. G. A. J. Rothney having taken

sexmaculata ? in cop. with its male. I am not sure if this

male has been described by anyone ; but it comes nearest to the

description of climidiata, Lep. sec. Bingham. The true male

is from 20-24 millim. long, is black, with the abdomen red,

black at base and apex, the head and thorax deeply covered

•with white pubescence, and the wings deeply violaceous.

Its characteristic points are the pyramidal scutellum, which

is broadly smooth and shining above ; the ventral keel, pro-

jecting shortly beyond the middle into a stout somewhat

triangular tooth ; the apical two ventral segments are marked

on either side with a stout somewhat oblique keel ; the upper

part of the apical ventral segment at the sides is smooth and

shining ; below this, and above the keel, it is closely punc-

tured ; the upper part of the mesopleuraj is tuberculate, as is

also the lower, but to a less extent.

Mutilla selma, sp. n.

Nigra, apice petioli segmentisque 2°-5° rufis ; alls violaceis. d .

Long. 12-13 mm.

Scape of antennae sparsely covered with long white hairs.

Front rugose; the vertex sparsely covered with strong puiic-

tm'es ; clypeus smooth, shining, glabrous, the middle indis-

tinctly keeled. ]\Ianilibles shining, broadly rufous before the

apex, smooth, sparsely covered with long white and fulvous

hair ;
the tooth on the lower side at the base is large, longer

than broad, rounded at the apex. Pronotum rugosely ]Minc-

tured, the base and miLldle to near the apex smooth and

shining. Mesonotum shining, deeply punctured, the ])unc-

tures large, deeper and more widely separated toward.s the

apex, sparsely covered with black hair ; the furrows are
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moderately wide and deep and reach to the apex ; between
them at the base in the middle is an elongated smooth spot.

Scutellum pyramidal, rugosely punctured, the middle smooth
and shining, produced at the apex into a rounded point ; at

the base is a slight triangular depression. The median
segment has a rounded slope, is reticulated, and covered with
long pale fulvous hair

;
the central area is elongated, slightly

widened at the base, the sides there oblique. Propleuras

stoutly obliquely striated except at the apex. Mesopleurre
coarsely punctured and sparsely covered with long fulvous

hair in the middle, the apical half of the metapleura3 strongly

reticulated. Legs thickly covered with pale hairs; the tarsal

spines rufous, the calcaria pale. Wings uniformly viola-

ceous ; the second cubital cellule at the top is nearly one
fourth longer than the third. Abdomen rufous ; the petiole,

except at the apex, and the apical two segments black ; the

hair on the basal segment is pale, on the middle pale fulvous,

on the apical black intermixed with pale ; the apex of the

pygidium is depressed and sparsely punctured ; the middle in

front of this depression is slightly raised and smooth. The
keel on the basal ventral segment is stout, dilated broadly

at the base ; the hypopygium is dilated in the middle, the

dilatation becoming gradually larger towards the base.

Mussooree, N.\V. Himalayas.

Mutilla fortinata, sp. n.

Nigra, dense albo-pilosa, abdominis segmentis 1°, 2°, et 3° ferru-

gineis ; alis fusco-violaceis, basi fere hyalinis. S .

Long. 12-13 mm.

Scape of antennae thickly covered with white hairs ; the

third and fourth joints are almost equal in length, the apical

joints are slightly roundly dilated above. Front and vertex

strongly punctured, covered with long pale hairs, the front

also thickly covered with silvery pubescence
; the antennal

keels are stout, projecting and curved. Clypeus smooth,
shining, glabrous, broadly distinctly keeled in the middle,

the sides from the keel oblique
; the apex is transverse, the

sides oblique, so that the inner side appears depressed. Tlie

base of the mandibles thickly covered with long white hairs,

the apex on the lower side more sparsely with long golden
hair; the basal tooth is stout, blunt. Pronotum strongly

rugosely punctured, smooth and shining at the base ; the

upper part of the propleurse strongly rugose, the middle with

stout keels, the lower part smooth. Mesonotum punctured,

shining, thickly covered with long black iiair; the furrows
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are deep ; opposite the tegulae is a smooth irregular longish

line ; the median segment closely reticulated, thickly covered

with silky pubescence ; the central area is dilated at the base,

its sides oblique. Scutellum pyramidal, coarsely rugosely

punctured, the centre raised, smooth, shining, the base

covered with long black, the apex with longer fuscous,

hair. Postscutellum smooth, bordered laterally with stout

keels. Mesopleuraj punctured in the middle and covereil

thickly with silvery pubescence ; on the lower side of tiie

base is a club-shaped keel. Metapleurte reticulated, smooth
at the base. Wings fuscous violaceous, ])aler at the base

;

the second cubital cellule is longer above and below than the

third, the second and third transverse cubital nervures are

sharply angled above the middle ; the recurrent nervures near

the base of the apical third of the cellules. Legs thickly

covered with long white hair. Petiole strongly punctured
;

the basal teeth stout, the sides immediately in front of them
project ; the ventral keel is roundly and uniformly incised in

the middle. The pygidial area is smooth in the middle at

the base, the apex is depressed and obscure rufous in the

middle ; the hypopygium is stoutly obliquely keeled late-

rally ; the penultimate segment is keeled. The pubescence

on the basal segments is white, on the middle long and golden,

on the apical black.

1). Scutellum not distinctly conical ; thefore wings more or less hyaline

at the base.

Mutilla lena, sp. n.

Nigra, abdomino ferrugineo, apice basique petioli late nigris ; alis

fusco-violaceis, basi hyalinis. S •

Long. 10 nun.

AntennjB longish, the scape above covered with longish

white hair, below much more thickly with short pale pubes-

cence ; the flagellum almost glabrous, the third and fourth

joints equal in length. Front and vertex shining, rather

strongly ])unctured, the vertex sparsely covered witli fuscous

liair ; the front with a broad band of silvery pubescence.

Clypeus shining, its a])cx roundly projecting, tlie inner side

shal lowly but distinctly depressed, and finely transversely

striated at the apex. Mandibles finely punctured at the

base and sparsely covered with long silvery hair; the tooth

on the lower side large, longer tiian broad, conical. Pro- and
mesonotum shining, strongly punctured ; the pronotum
thickly covered with long fuscous, the mesonotum more
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sparsely with shorter black, hair ; the two furrows are

deep and wide. Scutelkim scarcely raised above the level

of the mesonotum, strongly punctured, the middle on the
basal part smooth and shining, the smooth part slightly

depressed in the middle at the base ; the postscuteUum tinely

rugose. Median segment reticulated, the apex more closely

below, its upper part more irregularly and with a keel down
the middle ; the reticulations on the basal half are large and
irregular; the central area is wide, slightly widened at the

base, and it reaches to the apex. There is a large, stout,

curved keel near the base of the propleur^ ; in the middle are

three oblique ones ; mesopleuraj rugosely punctured except

behind, in the middle thickly covered with white pubescence

;

the apex of metapleurje reticulated. Mesosternum smooth
and shining. Legs black ; the hair, calcaria, and spinea

white. Wings dark fuscous violaceous ; the nervures black ;

the second cubital cellule at the top is slightly longer than
the third ; the first recurrent nervure is received shortly

beyond the middle ; the upper part of the radius is only at a

slightly different angle from the lower. Abdomen ferru-

ginous ; the base of the petiole and the apical segment black
;

the penultimate segment piceous black; the petiole is strongly

but not closely punctured ; the ventral keel is slightly roundly

curved and a little dilated towards the apex ; the pygidium is

closely punctured, smooth in the middle ; the hypopygium has

a stout oblique keel on the sides, which projects into a trian-

gular tooth at the apex.

Mutilla jianna, sp, n.

I^igra, abdominis medio late ferrugineo ; medio scutello l»vi ; alia

fusco-violaceis, basi hyalinis. <J .

Long. 13-14 mm.

Front and vertex strongly punctured, the middle of the

front thickly covered witli silvery pubescence, the vertex

sparsely with long fuscous hair. Clypeus smooth, the apex
slightly and finely transversely striated, transverse, the sides

oblique. Mandibles at the base thickly covered with long

pale fulvous hair ; the apical joints of the palpi dull testaceous.

Pronotum strongly punctured; the upper third of the pro-

pleurse slightly hollowed, smooth, the rest bearing six or seven

stout keels. Mesonotum shining, strongly punctured, sparsely

covered with stiff black hairs ; the two furrows are wide and

deep ; in its centre in front is a smooth shining line. Scu-

telluni scarcely raised above the mesonotum, its apex has an

Ann. d> Mag. N. Hist. Ser. 7. Vol. iv. 5
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oblique slope; in the middle is a flat, smooth, shining, broavl

space, wliich becomes gradually and slightly wider towards

the apex, which is slightly incised in tlie middle. Median
segment thickly covered w ith depressed pale fulvous pubes-

cence ; reticulated; the central area large, reaching to the

apex, becoming slightly narrowed to the end of the basal third,

then more distinctly narrowed towards the apex ; the keel

surrounding the apical part is stout; the apex itself has a

sharply oblique slope and is closely reticulated all over.

Mesopleurae strongly punctured and thickly covered with

white hair. Metapleuras strongly reticulated except at the

base. Legs thickly covered with pale hair; the tarsal spines

fulvous. \^'ings deep fuscous violaceous, the base liyaline
;

above the second cubital cellule is slightly longer than the

third ; both the cellules receive the recurrent nervures sliortly

behind the middle. Abdomen ferruginous ; the petiole,

except at the apex, and the apical two segments black ; the

ventral keel has a slight curve and projects slightly towards

the apex; the middle segments are slightly punctured and

fringed with fulvous hair; tiie last segment is strongly punc-

tured except down the middle.

Mutilla cara, sp. n.

Long. 9 mm.

In Bingham's table (p. 9) this species comes into " lA. Wings
dark fulvous, with a purple effulgence," and " (P. Second to

fifth segments red," but is very different from anything there

described. It differs from most of the species in the contra!

area of the median segment being of equal width throughout.

Scape of antennee thickly covered with long white hair,

grooved beneath ; the flagellum stout, thickly covered with

a microscopic pile
; the third and fourth joints subequal.

The front and vertex punctured, thickly coveretl with silvery

pubescence and more sparsely with long pale hair; the eye-

incision deep. Clypeus shining, smooth, bare, trianguhxr.

Mandibles rufous in the middle, the base thickly covered with

long hair. Pro- and mcsonotum strongly punctured, thickly

covered with long blackish hair; it has two longitudinal

furrows, which are deeper and wider behind. Scutellum
coarsely rugosely punctured ; on the basal half in the centre

is a smooth shining space, of equal width and slightly raised

and projecting at the apex. Median segment reticulated, the

reticulations longer on the basal half, which is, especially in

the middle, thickly covered with pale fulvous down; its

central area extends to the apex of the basal portion and is of
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equal width throughout; the apex has an oblique slope and
is covered with long pale hairs. Propleurje shining, slightly

hollowed; the lower part witli four stout keels. Mesopleurse
strongly punctured in the middle, the base and apex smooth.
Metapleurge smooth, the apex strongly reticulated; the base
on the lower side faintly and irregularly reticulated. Sternum
smooth and shining. Legs black, thickly covered with white
hair on the femora and tibise ; the hair on the tarsi stiffer and
more rufous in tint, especially on the lower side. Wings
uniformly fuscous violaceous; the nervures and stigma
black, the second cubital cellule at the top is slightly, at the

bottom more distinctly, longer than the third ; both the re-

current nervures are received near the base of the basal tliird

of the cellules. Abdomen ferruginous ; the petiole, except
at the apex, and the last segment black ; the petiole sparsely

punctured, the sides covered with long pale hair ; its ventral

keel straight, only very slightly projecting at the base ; the

second to fifth segments ferruginous, their apices broadly

covered with bright golden hair; the apex of the penultimate

segment is black and covered also with golden hairs; the

last segment is punctured, smooth down the middle, and
covered with long white hairs.

Mutilla zodiaca, sp. n.

Nigra, abdomine rufo, apice nigro ; capite thoraceque dense albo-

pilosis ; alls violaceis. J •

Long. 8 mm.

Antenna stout, black ; the scape covered with silvery

hair, the flagellum with a pale pile. Head densely covered

with longish silvery pubescence, which hides the sculpture

on the front and vertex ; the clypeus thickly covered with

long silvery hair. Mandibles broadly rufous in the middle,

the base thickly covered with silvery pubescence. Pro-

notum thickly covered with silvery pubescence; the pleural

smooth except for a few indistinct striaj. Mesonotum
coarsely punctured, shining, sparsely covered with longish

black hairs ; the two furrows are wide and deep. Scutellum

rugosely punctured. The apical half of the median segment

is thickly covered with depressed silvery pubescence, which

completely hides the surface, which is reticulated ; the apex

has an oblique slope, is closely reticulated, and is covered

with long white hair. Mesopleurse punctured and thickly

covered with silvery pubescence in the middle ; the apex of

the metapleuiaj is reticulated; the base on the lower side is

obscurely punctured. Mesosternum opaque, covered with
5*
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long pale hairs, its base with a row of punctures. Lega
black ; the four anterior trochanters rufous ; the calcaria pale

;

tlie hair is long and dense. Wings fuscous violaceous; the

stigma and nervures deep black ; the second and third

cubital cellules are equal in length at tlie top ; below the

second cellule is nearly twice the length of the third and
receives the recurrent nervure in tlie middle ; the second

recurrent is received in the basal third. The petiole is

sparsely covered with large punctures and with long pale

hair; its basal teeth are large; the ventral keel is short,

thick, and straight; the apical iialf of the segment is sharply

oblique ; the second to tilth segments are thickly fringed on
the apex with long fulvous hair ; the aj)ical with paler fulvous

hair; the pygidium is punctured throughout, the punctures

stronger towards the apex, which is transverse. Ventral

segments punctured, smooth at the base. The teguke bear

large scattered punctures and have the edges behind rufous.

Allahabad.

Thjmnidae.

Methoca violaceipennis, sp. n.

Nigra, dense albo-hirsuta ; alis violaceo-hyalinis, uervis stigmateque

nigris. cJ •

Long. 12 mm.

Anfennfe black ; the scape covered thickly with long

fuscous hair ; the Hngcllum densely with short stiff pubes-

cence. Head black, the labrum fuscous, smooth. Clypeua
roundly incised at the apex, which is oblique and ends in the

middle above in a smooth tubercle-like projection; it is

strongly aciculated. The front coarsely punctured ; on its

lower half in the middle is a wide fin-row with oblique sides;

the vertex is less strongly punctured. The face, cheeks, and
outer orbits are thickly covered with long white, the front and
vertex more sparsely with fuscous, hair. i'horax black,

shining, thickly covered with white hair; the pronotum
roundly, but not much, narrowed in front, distinctly but not

very strongly punctured, except at the apex ; the mesonotum
similarly punctured ; the sides near the base depressed and
closely transversely striated ; on the outer side ot the depres-

sion is a longitudinal furrow which reaches to near the apex.

iScutellum punctured like ihc mesonotum, its base transverse,

obliquely depressed ; the uj)per part of the depression smooth
and separated irom the lower, which is closely rugose. Median
segment closely rugosely punctured ; above the middle it is
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transversely striated, the stria running into reticulations

wliich are stronger in the centre. Pro- and mesoplearas
closely punctured except at the apices ; the raetapleurae

rugosely punctured except at the base above ; the basal

furrow distinct, deep, and marked all over with short stout

keels. Mesosternum closely punctured, except in the centre
;

the furrow is wide and deep and becomes wider and deeper
towards the apex. Near the base the mesopleurte are raised

;

the apex of the raised part curved above, and it is marked at

irregular intervals with some stout keels. I-iegs black,

covered with white hair, the calcaria rufous. Wings fusco-

violaceous ; the stigma and nervures black ; the first trans-

verse cubital nervure is oblique, faint above, completely
obliterated below ; the first recurrent nervure is received

shortly beyond the middle, the second in the basal third.

Abdomen shining, the basal segments slightly, the apical

strongly punctured ; the segments strongly constricted at tiie

base, most strongly on the lower side ; the constriction on the

second segment finely striated.

As the fact is not alluded to by Col. Bingham, it may be

pointed out that the males in this genus have hairy eyes.

This makes the fourth Indian species.

Khasia Hills.

IV. — The Larval Stage of Hypoderraa bovis. By P.

KoOREYAAR, Veterinary Surgeon to the Amsterdam
Public Abattoir *.

At a meeting of the Nederlandsche Dierkundige Vereeniging
Iield in October 1^95 Dr. C. Ph. Sluiter exhibited certain

CEistrus-\siX\^ which had been found by myself in the spinal

canal of a young bullock.

Since then I have met with (Estrus-\^vyse, in the vertebral

canal in the case of a large number of cattle from nine to

eighteen months old and in certain full-grown animals up to

the age of six years.

The larvae lie freely in the fatty tissue between the dura
mater spinalis and the periosteum, especially in the hinder-

most portion as far as the cauda equina.

in the fresh condition the larvaj are of a transparent white

colour, with a light green interior. They are segment-id and

oblong in shape; the segmentations are more distinctly

* Translattd by E. E. Austen from the ' Tijdschrift der iSederlandscLo

Dierkundige Vereeniging,' 2^« serie, deel v. (1898) pp. 29-34.
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visible in specimens preserved in spirit tlian in the fresh

larvas.

The dimensions of these spinal larvfe vary considerably
;

in a collection that I formed between October and February
there is one specimen measurino^ 5 millim. in length by

^ millim. in breadth ; the remainder are from 6 to 14 millim.

long and from 1 to 2^ millim. broad.

In the warm fat, before it has become solid, the larvaj lie

extended ; if they are set free they assume a curved shape

and contract, becoming in consequence considerably shorter

and thicker; in this contracted condition the annulations are

also distinctly visible. As regards other details these grubs

have the characteristics of (Estrld larvse.

In the year 1884 M. Hinrichsen, a veterinary surgeon, in

dissecting a tuberculous bullock, found the first specimen of

these larvffi in the spinal canal ; in 1888 he publisiied in tlie

* Archiv iiir wissenschaftliche und praktische Thierheilkunde,*

Bd. xiv., an account of the examination of thirty-nine cattle.

]n the case of fourteen of these (for the most part the

younger animals) he met with from one to twenty larva? in a

portion of the vertebral column. So long ago as I8f)3

Prof. Brauer described and figured these larva; in l)is * ]\lono-

graphie der CEstriden,' but the fact that they occur in numbers
in the spinal canal was nevertheless new.

Further statements as to the finding of these larvre in the

neural canal in cattle are also given by Hinrichsen, Home,
and Eustr in the 'Zeitschrift fiir Fleisch und Milchhygiene '

for 1895.

Hinrichsen considered these (Estrus-\t{r\2e. to be the first

stage of JJi/poderma hovis, which was till then unknown
;

and Prof. Brauor agreed with this ojjiiiion.

Owing to the hequent occurrence of this larva in the spinal

canal Home was led to consider the latter as the normal
hidden resting-place of Hypoderma hovis.

In the middle of January I n)et with the first specimens of

BypoderihaA'AWfn beneath the skin ; on a closer examination

ten more Cfi/re/s-larva} were found in the epidural fat of the

vertebral canal.

The occurrence of ITt/podcrma-\i\\\K, beneath the skin, in

what are known as warbles, and at the same time of (Eatrus-

larva? in the spinal canal in the same animal, was repeatedly

observed in the months of January, February, and March in

the slaughtered cattle at the abattoir.

It is remarkable that in size and form the largest spinal

larvai do not difl'er from the youngest JIt/j>oder}7ia-\arvse in

the subcutis ; the subcutaneous lar\ae are somewhat less
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transparent; the older subcutaneous larvae (third stage) are

dull white and marked with darker transverse bands; later

on they become noticeably thicker and pyriform ; the colour

changes to more of a greyish yellow, and subsequently to

dark brown ; these larvse have become incapsulated, have
perforated the integument, and produce the well-known
warbles in the skin.

In the months referred to one frequently finds that the

spinal larva; have crawled out of the tat and are lying in the

spaces between the vertebrae ; occasionally they are found

with one extremity in the intervertebral spaces.

On the 28th of last February [1896] 1 also made an inter-

esting discovery ; in a yearling beast with a large number of

JHi/^jodei-ma-lavvad beneath the skin—the subcutis on the back

and loins was violently inflamed and suppurating—three

spinal larvae were discovered in addition. On examining the

very oedematous oesophagus, I found thirteen (EstncS'hivvsd

in the connective tissue between the mucosa and the muscu-

laris ; in size, shape, and colour they were similar to the

larvai lying in the spinal canal.

Jn the same way on two occasions after this I also met
with CEstrusAarysQ in the wall of the oesophagus. CEstrus-

larv£e have likewise been found in the oesophageal wall by

Curtice ; it aiterwards appeared that these were the larvas of

Hi/podenna lineatum^ which occurs in the United States.

The interesting statement is also made by Ilorne that

in the case of a young bullock he found the whole carcase so

full of Hi/poderrnaAia-yse that it had to be withdrawn from

consumption.

Are these spinal and oesophageal larva really those of

Hypodenna boin's in the first stage?

The great agreement between the youngest subcutaneous

and the largest spinal larvae in the same animal, the appear-

ance of \av\se, under the skin, coupled with the disappearance

of the larvae from the spinal canal, is a strong argument in

favour of the view that this is the case. It is remarkable

that no single investigator has met with the larvae on the

way from the vertebral canal to the subcutis. Home asserts

that he has more than once noticed in the flesh dirty green

larva-tracks, which led from the spinal canal through between

the muscles to beneath the skin. In one instance, where

both subcutaneous and spinal larvae were present, a larva was

met with between the spinous processes of the vertebral

column ; hitherto I have not seen definite larva-passages.

It is true that when (E's^-ws-larvae are present the epidural

fat has a dirty yellow colour; sometimes there is found
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in the fat a green granular mass ; above it is flabby and
cedematous.

With a view to making sure whether these spinal lavvse

were the larvje of Ilypoderma, T inserted them under the skin

of another animal, in order that they might there become
adult and in order from them, if possible, to breed Hypo-
derma bovis.

I selected as subject of experiment a small dog, which
since the beginning of January liad been supplied witii food

infected with Echinococcus veterinorum. On February 3rd

1 introduced, under aseptic precautions, through an opening

2 centimetres wide, beneath the skin in the left lumb'\r region

eleven Sj'inal ffi'.v/r«/5-larva3 taken from a calf. The wound
•was closed and healed quickly, the state of the dog remained

normal, and nothing was seen of the eleven larvae inserted.

Eight days later in the same manner fifteen larvce were

introduced under the skin of the right side ; scarcely an hour

later one of my colleagues and I reopened the wound, and saw
to our astonii^hinent that all the larvae witii the exception of

one had disappeared. Two days afterwards I observed a

larva lying under the skin on the costal wall, 8 centimetres

away from the wound ; its rounded oblong form was dis-

tinctly visible through the tliin skin of the dogj one could

feel it roll under the finger. On the third day it had crawled

forward as far as the spinous processes, and on the fourth it

had disappeared.

The dog remained normal ; fourteen days after the first

insertion tiiere was still nothing to be seen under the skin.

What had become of the twenty-six larvae in the dog?
To settle the point I decided to open the animal.

The autopsy was interesting.

On removing the skin five still living larva? were found in

the subcutis— one on the left costal wall, one in front of the

Bhoulder, one on the right thigh, one on the skull, and tlio

fifth larva on the point of the jaw. In the subcutis and in

the underlying muscles no traces of their wanderings were
observable; but certain oedematous spots were found in the

subcutis and tlie muscles.

On opening the abdomen some bloody matter exuded.

Six larvEe were found between the folds of the intestine, and

therefore free in the peritoneal cavity.

I found, further, five Idl-vje in the fat of the spleen, kidneys,

omentum, inguinal canal, and the retro-peritoneal tissue; the

removal of the kidneys disclosed three more larvge upon the

psoas muscles.

In the pleural cavities no larvje were found lying free ; still

five larvje were met with, three of which were in the wall of

the oesophagus and two in the peritracheal tissue.
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The discovery in the spinal canal was very remarkable
;

on exposing the cord it was found that two larvte were
ensconced in the fat between tlie dura mater spinalis and the

];eriosteum : the fat around the place was somewhat softer

and injected w ith blood.

All the twenty-six larvae introduced were found, and for

the most part alive.

They had wandered far in a relatively short time—eight to

fourteen days after they had been introduced under the skin.

In spite of careful examination no traces or tracks of the

course followed by the larvae could be found.

Certain small oedematous patches were indeed present in

the subcutis and between the muscles, and some bloody

humour was found in the abdominal cavity.

On February 17th I introduced in the same manner twenty
spinal (Estrus-\B.\V2S. under the skin of an eighteen-months-old

he-goat. So far as 1 am aware, the larvae of Ili/poderma bovis

are not found in the goat.

On February 29th I found in the he-goat five subcutaneous
swellings, each with a central opening, from which there

exuded a dirty white fluid. I propose to allow these larvte to

mature.

I fed two young dogs simultaneously with spinal (Estrus-

larvfe, introduced into the pharynx by means of a spatula.

The dogs were killed after two and four days respectively.

On autopsy I have been unable to find a single larva outside

the alimentary tract or remains of the larvse in the stomach
or intestine.

I introduced ten larvse directly into the oesophagus of a

rabbit by means of a rubber tube. For three days I examined
the faeces; but neither in them nor in the rabbit, which I

afterwards killed, could I find any trace of the injected larv«.

As it appeared from the autopsy of the dog, the larvae

introduced under the skin wandered about into various places

agreeing with those in which they are found in cattle. This
discovery, in connexion with the negative result produced by
the introduction of the larvEe per os, causes me to incline to

the opinion that the young larvge of IJypoderma bovis at first

pass beneath the skin, and from thence betake themselves to

the spinal canal and other places, to return later into the

subcutis and there undergo further development under the

well-known conditions.

I hope later on to publish a communication as to the dis-

covery of the further development of the spinal larv£e beneath

the skin of the he-goat.

March, 1806.
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BIBLIOGRAPHICAL NOTICE.

The Penycuik Experiments. By J. C. Ewart, M.D., F.R.S., Regius

Professor of Natural Historj', University of Edinburgh. (A. & C.

Black,) 8vo, London, 1899. Pp. xciii, 177, with 46 illustrations

distributed through text, process, mostly from photographs.

TJnforttjnatelt the title of this volume appears to be defective or

misleading, and probably ought to have read ' Penycuik Equine

Experiments.' The author may be surprised one day, should he

find it in some library catalogues classed under currency-question

subjects—for such things, and even stranger ones, not unfrequently

happen. The binding of the book may save this contingency,

for its zebrine style is strikingly characteristic. Once for all, we
may say the illustrations are very effective (especially those of the

foals and of the heads), showing the body, legs, and face-markings.

At first we thought the repetition of a few of the figures was a

mistake ; but careful study of the text has led us to a different

conclusion.

The somewhat long introduction (93 pages) is devoted to a

consideration of zebra hybrids generally, to the principles of breeding

of various domestic animals, to telegony (= iuFection), to saturation

(= absorption of some of the elements or nature of parentage), and
to sterility in equine hybrids. Then follows Part I., containing :

—

A. The birth of a hybrid between a Burchell's zebra and a mare
;

B. The zebra-horse hybrids.

Part II. enters into a more detailed or specific account of tele-

gony, with observations on the striping of zebras and horses and on

reversion in the Equidoe. An appendix to the latter deals chiefly

with letters and observations of others on telcgonal experimental

breeding, and it ends with remarks on the desirability of trial of

some fifteen different sorts of crosses between the horse tribe, cattle,

sheep, and swine.

A considerable portion of the contents of this book has at various

intervals appeared as contributions to ' The Veterinarian,' and one

paper in ' The Zoologist,' besides lectures delivered at the Royal
Institution. To a certain section of the jjublic then it is not entirely

new matter ; but as collected in one handy illustrated volume it

will be much more accessible to naturalists and the general public,

many of the latter now taking a deep interest in this and cognate

subjects.

So far as we can judge, we believe we arc in approximate agree-

ment with the quintessence of Prof. Ewart's volume, namely, his

views on Reversion
;
yet at the same time we may own to at first

having been bewildered by the reiteration of data and the same
differently expressed. This leads us to think th.it, instead of re-

printing tlie separate papers 2)reviously published in journals, and
endeavouring to connect them together by a general introduction,

the author himself saying " which must also serve as a preface and,

to a certain extent, as a su])plement," it would have enhanced the

work if it had been entirely recast into a continuous whole. But
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t}ien condensation implies labour, and in the end does not look so

much. The literary style is both easy and pojmlar.

Prof. Ewart's experiments on crossing members of the Equidae

commenced in the beginning of 1895 at Penycuik, Midlothian,

Scotland, where he set up a small stud-farm. His first cross-breed

was between a male Burchell's zebra {E. BurcheUii,\'dr. Cluqymani)

and a female black-coloured West Highland pony. From them was
derived a young male hybrid (" Eomulus "). This has the united

characters of both parents, though different from both and not

mule-like. The neck and head are of zebra-form, the body and limbs

more resemble those of the horse, though the hoofs are zebrine. The
body-colour shortly after birth showed up chiefly as bright golden

yellow, with rich dark brown stripes.

According to Ewart the stripes and other markings bear more
resemblance to those of the Somali zebra {E. Grevyi) than to Burchell's

species. Before many months the colt began to shed its coat and

afterwards to darken jn tint, and this has increased in density.

In temper, though ordinarily quiet, yet at times he is as easily

excited, restless, and startled when seeing strange objects as is his

sire the zebra. He carries himself proudly and with as dainty a

step and dignity as the zebra.

The second cross was between an Irish mare, a bay with black

points, and the above Burchell's zebra. The foal (a male, named
" Remus ") is much lighter in colour than " Romulus," to wit a

rich light bay. The plan of the striping of this second hybrid is

similar to the first, the bands of a dark reddish hue. Before long

the mane assumed a somewhat erect attitude. As it shed its coat

some mouths after birth, this was renewed by a thicker bay and

brown inner one and an outer longer stronger-haired fringe. All

four limbs have warts (chestnuts). Curiosity has been the chief

feature in this animal as a foal.

The third hybrid was a cross between the same male Burchell's

zebra and a Clydesdale mare—a bay with black points, white fore-

head, heavy mane and tail, and plenty of hair at the fetlocks. At
birth this female hybrid ("Brenda") was much like an ordinary

bay foal; but shortly after faint indistinct striping began to appear,

though even afterwards not strongly marked. The right hind leg

wart is wanting in this animal. Brow-arches, as in the other

hybrids, do not round, but are more pointed, as in a Norwegian
pony and a quagga at Amsterdam. The banding of the neck and

body generally agrees with the stripes of the male hybrid no. 1,

though less pronounced and with a tendency to shadow-stripes.

Heavily built, with mule-like ears and tail, she is, so to say, a high-

stepper in action.

Prof. Ewart's fourth zebrine hybrid (a female) is the product

of a black female Shetland pony, and, as he states it, " is more

of the zebra than any of my other hybrids." The body is of

a leathery dun shade, partly reddish brown, with nearly black

stripes, and there are stripes, not spots, across the loins and croup,

with brow-arches as in no. 1 hybrid. The hoofs are longer than in
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the zebra, and waits are deficient on the hind legs; the mane is

short and upright in summer, long and pendent in winter. This

fourth hybrid (" ^'orelte ") has been more intelligent than the others

and quieter in disposition ; her ai)pearance is quaint, with an old-

fashioned bygone-age look.

The filth hybrid (" Heckla") is the produce of a skewbald Iceland

pony. Ihe dam has much white about her, and with a pale

j'ellow body-tint. The experimenter expected the female offspring

would be nearly as light in body-tint as the male liurcheirs zebra

parent ; but, instead, this foal is the darkest of all the zebrino

hybrids. Her coat is heavy, though she agrees in the main in

build and markings with no. 1 hybrid ('• Komulus *'). Her action

is freer, though more like that of a hackney than a zebra.

Some of the above dams were afterwards put to horses, and
this second progeny receives full description from the author, part

of which is referred to under telegony. The above five hybrids and
other cross-breeds, along with further experiments on pigeons,

fowls, rabbits, and dogs by the author, and references and com-
parisons with the labours of others in the field of hybrid produce,

form the basis of the general introduction and of the chapter more
particularly devoted to Telegony and Reversion among the Equidoc.

We need hardly make special reference to the chai)ter on " The
Principles of Ereoding" in the General Introduction, as some of tlie

data again crop up when the transmission of characters is discusser".

We may note en jxtssant that in allusion to the third-week embryotic
condition of the horse, when it becomes a bent- double fish-like

creature, he says " the tail is bilobed like that of a mermaid,
manatee"—surely a slip of the pen for dugong ? (see Ryder, Develop,

of Cetacea, Hep. U.S. Fisheries for 1885).

With regard to the fascinating doctrine of Infection of the Germ-
plasm—Weismann's Telegony— I'rof. Ewart speaks pretty strongly

from liis own experiments and others' investigation of the subject.

He says :
— " The result, so far, is that the evidence in support of

undoubted ' infection ' having even occurred is most unsatisfactory.

In every case investigated the supposed infection could be accounted

for by the relatively simple reversion hypothesis I do not

by any means say telegony is impossible, that it never has occurred

in the past and never will occur in the future ; but I think I am
justified in siiying ' infection ' has never been experimentally pro-

duced, and that the kind of ' infection ' so widely believed in by
breeders, if not impossible, is at least extremely improbable." He
goes on to mention the oft-quoted Lord Morton's mare, which
Ewart does not believe was infected by the quagga, and he gives

figures and argument thereon.

Ewart further refers to his own experiments, and describes foals

subsequently got from the several dams (supra) by horses after

their having had foals by Rurchell's zebra. These did not support

the telegony hypothesis. As a climax he says, " I am now satisfied

that [ordinary] foals are far more often marked with stripes

—

apparent or real—than is generally supposed."
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TLe above views strongly support those held by Settegast *,

Weisniann t, Kuhn J, Xathusius §, as well as sorae authorities in

this country !|, though it is opposed to Herbert Spencer^, Dr. Harvey
of Aberdeen **, and others' explanation of the phenomenon.

Xor does the '• Saturation " hypothesis find any more favour with

Prof. Ewart. He quotes Bruce Lowe's definition ff of it, that at

" each mating and bearing the dam absorbs sorae of the nature or

actual circulation of the yet unborn foal, until she eventually

becomes saturated with the sire's nature or blood, as the case may
be." Prof. Ewart proceeds to show from others' and his own
experiments that supposititious cases of saturation are but more
pronounced ones of reversion, due to better nutrition of the germ-

cells &c.

Concerning sterility in equine hybrids, he thinks it is not in

obedience to any natural law they are so. His experiments lead

him to believe that preferential mating accounts for much, especially

in the horse tribe ; while it is noteworthy that a number of species

of other animals and plants yield when crossed fertile offspring.

Prof. Ewart enters into detail, and nicely figures the peculiarities

and differences of the so-called species of zebras and hybrids.

He considers the Somali zebra (E. Greviji) the most primitive

form. This with the mountain zebra {E. zebra) and the group of

Burchell's zebras are to him distinct types, but they cannot be

readily distinguished from each other by their markings. There-

fore we may add that Mr. II. I. Pocock's excellent paper on "The
Species and Subspecies of Zebras " (Ann. & Mag. Xat. Hist. xx.

1897) may well be studied for comparison, this author's presumed

subspecies being well defined. He notes the gradual lessening of

the stripes from north to south, being absent in the hindquarters of

the quagga south of the Orange Eiver. See also Sir W. Flower's

remarks ('The Horse,' 1891) and P. L. Sclater's various memo-
randa on zebra species (P. Z. S.).

The question is started by Prof. Ewart, Were the ancestors of

the horse striped ? And as side-issues thereon he discusses the

points as to face and head, neck, body, and leg-stripes. He con-

cludes that the ancestral horse was striped in a manner intermediate

between the common and Somali zebras. The croup- and rump-

stripes he regards as comparatively a recent acquisition in the zebras.

He suggests though that in pigs spots, and not dark bands, were

the original coloration, these afterwards merging into stripes &c.

* ' Die Tiiierziecht,' Band i.

f ' The Germ-Plasm : a Theorv of Heredity.' English translation by

Prof W. X. Parker.

t An experienced veterinarian of Halle, quoted by Weismann and

Ewart.
§ ' Ueber Shorthorn Rindvich,' &c.

II
See works of Darwin, Romanes, Galton, &c.

^ 'Contemporary Review,' 189.'', Sic.

** A remarkable effect of cress-breeding quoted by Ewart.

ft ' Breeding on the Figure System,' quoted by Ewart.
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We might instance the tapirs, swine, and some deer (all branches

of the early trunk of the Ungulata), which in their youthful stages

exhibit spotting, which afterwards is relatively effaced with

increasing age.

Kespceting Atavisim, or Apparent Reversion, in the Equidae, he
refers to the ancestral dentition, to the five-toed ancestor, to occa-

sional instances of cleft hoof, to at times a complete ulna in recent

horses, as taking after the prototype of ancient equine forms. He
instances Prolohippus and Hipparion^ the former as the ancestor of

the breeds of horses, the latter as common ancestor of asses and
zebras, without giving any decided data thereon *.

Eeference is made to Mr. Bateson's f limits of reversion getting

credit for things sufficiently accounted for by variation. Nevertheless,

Prof. Ewart says :—" The heredity problem is sufficiently difficult

as it is, but if we are debarred from invoking the assistance of the

reversion hypothesis, it will become hopelessly incomprehensible."

In substance he most justly observes that preponderance is giveo

to the colour of the dermal system in experiments as bearing on

reversion, while habits and general structure only occupy the back-

ground, Notwithstanding this cautious advice the author himself

has fallen into the trap, though he has endeavoured to relieve the

situation by sundry brief notes on (he tempers and habits of some
of his hybrids. But the fact is, coloration, and especially zebrine

stripes, can be reasonably compared, whereas temperament and, neces-

sarily, habits are physiological factors of uncertain value on which
to base comparison.

To sum up : whatever the ultimate result of Prof. Ewart's experi-

ments, it would seem as if we h;id advanced a short stage in the

matter of Telegony and Reversion, though some of his deductions

doubtless will be questioned. The researches so far are still in the

initial stage, but they are a stimulus, and it is to be hoped may be

further pursued. Finally, where is the index ?—a marked omission

in this volume— for the brief table of contents does not help much
where direct references on special points are needed.

MISCELLAXEOUS.

On Evdysis in Insects, considered as a means of Defence against

Animal or Vegetable Parasites.—Special Holes of the Tracheal and
Intestinal Ecdyses. By J. Kvnckei, d'Heucclais.

Br the experiments made by us in Algeria for the purpose of en-

deavouring to infect young Acridians (migratory locusts) by means
of spores of the fungus that we discovered upon the adults—the

• For an excelleut epitome of 'The Horse,' bis ancestors and living^

relations, clothed in most popular language, commend us to Flower's
volume, ^^ith its reference to the palaontological and other literature of

the Equidaj. Tegetmeier and Suthorland's ' Horses, Asses, ZebrJUs, and
Mules, and Mule Breeding ' (1895) may al^o be profitably consulted.

t See his ' Materials for the Study of N'ariation,' 1894.
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Lachnidiinn acridiorum, Giard—we ascertained that the repeated

moults of these insects, which take place on an average once a

week, are opposed to the fixation of the spores upon the integu-

ments *. On the other hand, if we consider that it is often the

stigmatic apertures that, in the adults, serve as a means of penetra-

tion for the spores, and if we remember that, after the spores have

germinated, the ramifications of a thick mycelium block up the

tracheal trunks, producing the phenomena of asphyxia t, we are

obliged to recognize that, in the case of young Acridians, the casting

oflP, with the integument, of the internal coat of the tracheae is a

serious obstacle to the preservation of the spores in the medium
suitable for their germination.

In the course of the mission that we are accomplishing under the

government of the Argentine Republic, we have been enabled to

make observations which give a larger bearing to these preliminary

remarks.

In drawing attention to the role of the pigments in the pheno-

mena of histolysis and histogeuy which accompany metamorphosis

in the case of the migratory locust (Schistocerca peregrina, Olivier) J,

we showed that after each ecdysis these Acridians excreted pig-

mentary matter with the faeces, which were thus found to be

coloured pink, instead of remaining greenish brown as in the course

of each of the stages of their development. In following very

closely the development of the Parana locust (Schistocerca para-

nensis, Burmeister), in order to see if we could not discover some
peculiarity that might have escaped us, we have been led to examine

the first excreta after the completion of metamorphosis ; the result

was that it was discovered that the faeces, like those of the African

species, were charged with red pigmentary granulations. But this

time, on pushing the analysis further, the microscopical examination

showed us that these excreta were in reality a kind of sacs formed

by the cuticle of the intestine. These sacs, immediately after

being deposited, on being immersed in distilled water exhibited the

most interesting peculiarities; from the very first they were seen to

be inflated by large bubbles of air, which maintained them in

suspension ; these bubbles were nothing else than the remains of

* J. Kiinckel d'Herculais and Ch. Lan^lois, '• Les Champignons para-

sites des Acridians " (C. R. de la Soc. de Biol. 9' s^r. t. iii. p. 490, June 20,

1891 ;
' Comptes Rendus,' t. cxiii. p. 1465, June 22, 1891 ; Ann. de la

Soc. ent. de Fr. t. Ixi., 1891; Bull. t. cvi., June 24).

t A. Giard, " Observations sur les Champignons parasites de VAcri-

dium perer/n'num '' (C. R. de la Soc. Biol. 9" st5r. t. iii. p. 492, June 20,

1891) ; A. Giard, " Nouvelles l^tudes sur le Ltichiiiclium acridiorum, Giard,

Champignon parasite du Criquet pelerin " (Rev. g4n. de Bot. t. iv. pp. 459,

460, 1892).

X J. Kiinckel d'Herculais, " Le Criquet pelerin, Schistocerca peregrina,

Olivier, et ses changements de Coloration. Role des Pigments dans les

Ph^nomenes d'Histolyse et d'Histog^ne^e qui accompagnent la Mt^tamor-

phose " (Comptes reudus de la Soci^te de Biologie, 9* stSrie, t. iv. p. 56,

1892 ; Comptes Rendus, t. cxiv. p. 240, February 1, 1892 ;
Annates de

la Society entomologique de France, t. Ixii. Bulletin, p. 25, 1892).
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the masses of air wliich fill the digestive tract in order to eiiiihla

the metamorphosis to take place, as we have shown by our previous

studies *
; moreover, in the midst of the granulations resulting

from the histolysis of the tissues and of the granulations of reab-

sorbed pigment, there vrere soon perceived a number of Gregarines.

Thus, then, these Protozoa were got rid of like waste matter, in the

same way as the products of histolysis. From this wo may under-

stand that each moult not only occasions the regeneration of the

normal tissues, but that it also results in freeing the organism from

the parasites which cause the denutrition of these tissues.

From these ficts is to be deduced a series of results, some of

which are physiological, while the others are of an essentially prac-

tical order. In fact if the observers, and this particularly applies to

M. Louis Leger t, who have sought for Gregariuae in the digestive

tract of Acridians did not succeed in meeting with these parasites

in the case of migratory locusts, while they found them in

species belonging to the same group, the reason was that the

locusts in question had rid themselves of the parasites by shedding

their intestinal cuticle ; between tbe ecdyses they abound in the

Parana locust ; they diminish in number after each ccdysis t- On
the other hand, everyone is aware tbat in Europe (in Russia,

France, and other countries), in Africa (Algeria, Cape of Good Hope),

as also in America (United States, Argentine Kepublic), great

hopes have been founded upon certain parasitic organisms (fungi,

bacilli. Protozoa) for arresting the raultij)lication of destructive

insects, and especially of migratory locusts. But we see from

these observations that these insects with rapid development are in

possession of a very simple means of ridding themselves from these

organisms, in being able to regenerate themselves at each stage of

their development. Thus wo are able to understand the resistance

that, under the conditions of normal existence, insects are capable of

offering to the contamination or disorganizing action of vegetable or

animal parasites.— Comj^tes liendus, t. cxxviii. no. 10 (March 6,

1899), pp. 620-622.

J. Kiinckel d'Herculais, " Dii role de I'Air dans le M6canisrae pbjsio-

logique do rfcclosion, des Mue?, et de la Mt5taraorphose choz les Insectes

orthopteres de la Famille des Acridides" (Comptes Rendus, t. ex. p. 107,

1890).

t Louis L6ger, " Sur \me Gr^garine nouveUe des Acridiens d'Alg^rie "

(Comptes Rendus, t. cxvii., Dec. 4, 1893).

X This Gregarine belongs to the genus Clepsiiirina, Ilammerschniidt,

and we shall term it Clepsidrina panmensis, for tlie double purpose of
recalling tlie fact that it is found in the country watered by the Parana,
and that it^nfests Schistocerca parauritsis, the mi;:ratorv locust of South
America. It is probable that it also inhabits the digestive tract of other

species of Acridians. Although it attains the size of ClepsHrina
acridionim, L^ger, and though its deutomorite is consequently four times

larger than its protomerite, it differs in the general shape of the df^uto-

merite, -which is ellipsoidal instead of being cylindrical, and in the colora-

tion of the granulations of the endocyte, which are not tinged with reddish
yellow, but are of a uniform yellowish white.
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The present paper constitutes the third of a series * written

to further the elucidation of the large molluscan collections

gathered from time to time during the past seven or eight

years by J^lr. F. W. Townsend, of the Indo-European
Telegraph Service, mainly amongst the islands and bays of

the Persian Gulf and that portion of the Arabian Sea
impinging on the JSlekran coast of Beluchistan as far as

Karaclii. In the second of these papers f a full account of

the methods employed in dredging and of the area traversed,

with sundry other particulars, is given ; but it seems unneces-

sary to reproduce here any of these details, to which I would
simply refer any who may be interested in the narration.

Suffice to say that I hope some day to be able to prepare

as complete a catalogue as possible of these collections, the

* Cf. Mem. Lit. & Phil. Soc. Manch. vol. xli. pt. 3, 189G-97, pp. 1-26;

vol. xlii. pt. 2, 1897-98, pp. 1-39.

t L. c. pp. 3-7.

Ann. & Mag. N. Hist. Ser. 7. Vol. iv. 6
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individual species already noted numbering about 1100,
speaking roughly ; and since labels have been carefully kept

with each individual, stating the depth, locality, quality of

ground, &c. at which found, I believe such a publication

would be of much value to all who are interested in geogra-

phical distribution.

So little attention has been hitherto paid—not, indeed,

until the last decade of this century—to the productions of

the very extensive and prolific area having Busliire for its

western and Karaclii for its eastern limit, that it is hardly

surprising to find wliat a wealth of hitherto unrevealcd forms

has been brought to light through Mr. Townsend's un-

remitting exertions, ably supported as he is by many of those

with whom he is officially connected [e. g. Mr. B. T. Ffinch,

C.I.E., Director in Cliief of the Telegraph Department,
Captain Tindall, of tlie S.S. ' Patrick Stewart,' and Mr. J. A.
O'Maley), even though it has as yet been found impossible to

exceed the ]00-fathom limit, or, in fact, quite to attain it in

dredging, and therefore no specialized abyssal forms have

been received which would at all compare, for instance, with

the results of the cruise of the ' Investigator ' in the Bay of

Bengal.

But, notwithstanding this, the results so far have been

more than gratifying. About ten per cent, of the total

number cataloguefl are new to science; these, with the excep-

tion of eight or ten differentiated by ]Mr. G. B. Sowerby *,

have been all described by myself in the two papers already

referred to, and the addition of the following twenty-seven

will swell the total to more than a hundred new forms.

When, in 1893-96, at first in conjunction with Mr. A.
Abercrombie, I drew up lists of Bombay marine mollusca, of

which no less than fifty-two had to be described, I expressed

a strong opinion that this fauna was highly specialized and
the number of endemic forms unusually great. How within

so few years this conviction has become utterly falsified may
best le inferred from the fact that of the fifty-two species no
less than thirty-one have been found to occur in the Townsend
collection f, mostly dredged near Karachi and the coast of

Beluchistan, thus tending to prove that while certain forms

may be confined to the North Indian Ocean, their range is

wide there, and they mostly occur plentifully if locally.

1 would particularly draw attention, among the Pelecypoda

* Proc. Mftl. 8oc. Lend. i. pp. 214 & 278 sqq.

+ A new figure of one of these, Cerithiopsis {Seifa) bandoreiinis, Melv.,

being necessai}-, it is here given (PI. I. tig. 12).
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described in this paper, to a Mactrinula, a Lucina, and Gryp-
tcdon victorialis, all three of unusual delicacy. In Gastro-

poda a fine Fusus, two Mitrce, a beautiful Natica, and a

Lacuna, the second of a northern genus to be described

from tropical seas, are, perhaps, the most noteworthy.

But there still are more Pleurotomidre in proportion to other

orders represented ; indeed it is both curious and deeply

interesting to observe how much that is fresh this highly

organized assemblage of mollusks continues yearly to afford

from all parts of the world and at all depths. One of our

greatest desiderata is, and I fear may long continue to be,

an up-to-date monograph of this group, fossil as well as recent,

for it seems to me that certain Drillice, Cluthurellce, and
Mangilice, especially, of the Tertiary formation run very close

to, if they are not absolutely identical with, similar existing

forms.

Fusus Toicnsendi, sp. n. (PI. II. fig. 1.)

F. testa eleganter fusiformi, usque apicem rapide atfcemiata, cinerea,

nifo-ve] brunneo-purpureosuffusa; anfractibus 11, duohus apicali-

bus globulosis, vitrifactis, ochraceis vel brunneis inclusis, caeteria

apud suturas multum impressis, longitudiualiter costatis, costis

fortibus, crassis, ad medium acuticarinatis, et fusco-pictis, ultimo

in anfraetu ad numerum novem, superficie tota spiraliter arete

filo-lirata, ad medium anfractuum perforti, interstitiis tenui-

liratis ; apertura oblonga, intus cinerea, striata ; canali perlongo

(ad 32 mm.), arete lirato usque ad basim ; labio tenui ; columella

nitida, paulliim reflexa.

Long. 80, lat. 2-1 mm. (sp. maj.).

„ 60, „ 19 „ (sp. miu.).

Hah. Persian Gulf, dredged at 10-12 fathoms, in sand and

raud,off Gais (or Kais), Hinderabi, and Sheik Shuaib Isles.

A fine species, with a resemblance to F. tuberculatus,

Lamk., or toreuma, Mart., in miniature. Many examples

were forwarded by Mr. Townsend, nearly all, even the most

juvenile, covered, especially towards the apex, with Lepraha.

"Unlike tuberculatus, the dark coloration is on the ribs, not at

the interstices. The colour varies from ochreous or stra-

mineous to purplish brown on a grey ground ; the whorls are

eleven in number, two being apical and glassy brown, the

rest are very strongly ribbed, all acutely angled in the middle

of each whorl, the ribs showing here most prominently,

with narrow white spaces surrounded by a dark brown

coloration. The spiral lirae are very close and fine. Canal

much produced ;
aperture oblong ; mouth greyish within and
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spirally striate. Outer lip tliin. Columella shining, somewhat

reflexed.

About twelve examples, all similar excepting in coloration.

Named in honour of the discoverer, Mr. Frederick W.
Townsend, of Manora, Karachi.

Nassa {Ilima) ischna ^, sp. n. (PI. I. fig. 1.)

iV. testa parva, multura attenuata, apice acutissimo, cinereo-alba,

Isete infra suturas et ad medium anfractus ultimi (interdum inter

costas solum, interdum uudique)brunneo-fasciata ; anfractibus 9|,

quorum 24 apicales albi, vitrei, caeteris longitudinaliter costatis,

costis corrugalis, apud ultimum in numero tredeoim, undique

spiraUter liratis, ad costarum juncturam gemmuliferis ; labro

extus albo, incrassato, intus denticulate ; columella alba, nitida,

haud multum incrassata.

Long. 10, lat. 4 mm.

Hab. Persian Gulf, near Muscat.

A small but very striking Nassa, extremely attenuate and

acuminate, ashy white, brightly banded just below the sutures

and in the centre of the last whorl with brown, this some-

times only appearing in the interstices between the ribs, in

other examples on the ribs as well, uniformly. The ribs are

roughened with the gemmae which appear at the point ofjunc-

ture with the spiral lira?. On the last whorl there are about

thirteen ribs. The whorls are about nine and a half ; of these

the apical are Avhite, glassy, and shining. The aperture is

ovate; outer lip white, shining, thickened, within denticulate

;

columella only slightly thickened, white, shining.

There seems much in common, save for form, between this

species and A'', mammillijera f, Melv., also from the Persian

Gulf, which I originally designated as belonging to the sub-

genus Niotha, Ad. I should now be disposed to place both

these forms in Hima, Leach. These subdivisions are in

some instances quite misleading, and I iiave found occa-

sionally a species that might almost equally well belong

to two or three of them. Niotha is characterized as differing

from Hima in three salient particulars :

—

(a) In short as against elevated spire.

{b) Very large callus, compared with a callus only " de-

fined."

(c) Outer lip with no, as opposed to a conspicuous mar-
ginal, varix.

A few examples, in fine condition, occurred.

* laxfos, thin, attenuate.

t Mem. Lit. Jv: I'liil. t>oc. Manch. vol. xli. pt. 3, p. 4 (189o-0r).
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DrilUa theoreta *, sp. n. (PI. I. fig. 2.)

D. testa mediocri, eleganter fusiformi, albo-purpurascente ; atifracti-

bus 10|, quorum apicales 1| vitrei, globosi, laeves, caeteris fortiter

et longitudinaliter rotundi-costatis, costis ultimiim ad aufractutn

in Tiumero decern, uudique spiraliter arete filo-liratis, superficie

ad suturas brunneo maculata et hie illic ad liras eodem colore

sparsa ; apertura ovato-oblonga, intus purpureo-fusca, vel, in-

terdum, albescente ; labrc baud multum incrassato, sinu excavato,

late ; columella recta ; canali breviter producto.

Long. 22, lat. 6 mm. (sp, maj.).

„ 15, ,, 4"50 mm. (sp. min., forma albescens).

Hah. Henjam Island, Persian Gulf^ 20-25 fathoms, and
Sheik Shuaib Island, one large form.

Several examples. An attractive form, showing no varia-

tion in sculpture, but some in coloration and size. The albino

variety is smaller and unicolorous, being of a pale ochreous

externally, with white aperture ; the normal state exhibits a

purplish suffusion both externally and within, and scattered

dots and maculations along the spiral lirse which surround

the shell, especially prominent on tlie ribs of the last whorl.

The whorls in all are ten to eleven, the apical being glassy

and globular, the remainder are strongly longitudinally

ribbed, the ribs numbering ten round the last whorl. The
aperture is ovate-oblong, within purplish fuscous, in the

normal examples -, lip not much thickened, sinus wide,

columella straight, canal shortly produced.

Mangilia chilosema f, sp. n. (PI. I. fig. 3.)

M. testa parva, turrita, albo-straminea ; aufractibus septem, quorum
tribus apicalibus subvitreis, delicate sub lente striatulis, CcTeteris

quatuor ventricosulis, apud suturas miiltura impressis, longi-

tudinaliter rotundi-costatis, costis ultimo in anfraetu ad undecim,

undique spiraliter rudi-liratis, ad suturas et apud anfractus ultimi

medium rubro-sparsis et interrupte zonatis, dorsaliter ad medium
labri conspicue rubro-maculato ; apertura oblonga, intus uni-

maculata; labrocrassiusculo; sinu lato,conspicuo; columella recta;

canali truncate.

Long. 6, lat. 2 mm.

Hah. Karachi and along the Mekran coast ; abundant in

certain localities.

Shell small, turreted, whitish straw-colour ; whorls seven,

inclusive of the three vitreous, obscurely delicately striate,

* OecoptjTos, couspicuoiis.

t x^''^°^> ^h*' ^^'^ ^nn-'h mark.
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apical, the remaining four being somewhat tumid, ranch

impressed suturally, and longitudinallj roundly ribbed; ribs

eleven in number on the last whorl, the whole surface

being spirally coarsely Urate ; often in young specimens a

gemmuled appearance is noticeable on the ribs at the point of

junction Avith these spiral lirse, but this soon wears off. At
the sutures and at the centre of the last whorl are observable

red dashes and spots and a very obscure and interrupted

deep red band ; there is one very conspicuous and characteristic

deep red spot just behind the outer lip, this being reflected

•within the aperture, which is oval-oblong, the outer lip being

somewhat thickened, with broad and conspicuous sinus

;

columella straight and canal somewhat truncate.

Allied to the New Caledonian species M. hhnerta and
himerodes, Melv. & Standen, from both of which it differs

more in form than in coloration, tlie characteristic dorsal red

spot being present in all three. In our catalogue of Madras
Mollusca, ]\lr. Standen and I referred to this species as

M. Horneana, Smith *, an almost equally abundant mollusk
in these seas with apparently identical distribution.

Mangilia galigensis^ sp. n. (PI. I. fig. 4.)

M. testa attenuato-fusiformi, pcrelongata, rufo-brunuea ; anfracti-

bus novem, quorum apicali vitreo, tribus huic approximatis rufis,

unicoloribus, ca}teris apud suturas compressis, vontricosulis, loiigi-

tudiniiliter forticostatis, costis pcrpaucis, in ultimo septem, costis

infra, juxta suturas, albescentibus, ad medium subangulatis, super-

ficie spiraliter delicatissime striata, elcgantcr vittata, albis zonis

cum rufis altcrnata ; apertura elongata ; labro incrassato, nitido,

perlsevi, intus nigro-rufescente, extus albo-rufo vittato ; cauali

breviter prolongata.

Long. 14-50, lat. 4 mm.

Hah. Galig Island.

The nearest, in fact the only close ally to this very

beautiful form is M. Townsendi, Sowb. f, but the ribs are two
or three fewer in number in each whorl and the colour is

rufous, with no tinge of greenish ; all the many examples of

3J. Torcnsendi I have seen are alike in both these particulars,

being uniformly greenish olivaceous and many ribbed. The
dimensions are about the same. I had at first thought of

describing this as a varietal form only, but I defer to the

opinion of two or three nuxlacologists in keeping it distinct.

M. Townsendi has not, so far as I am aware, been yet found

• Journ. of Coiicb. vol. ix. p. 38.

t Proc. Mai. Soc. Loud. vol. i. p. 278 (1895)
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in the Persian Gulf; it occurs, according to Mr. Townsend,
from low-water mark to 5 fathoms on muddy sand off the
Mekran coast of Beluchistan.

Mangilia perlonga, sp. n. (PI. I. fig. 5.)

M. testa multum attenuata, fusiformi, solida ; aufractibus octo, in-

clusis duobus apicalibusvitreis, perltevibus, nitidis, longitudinaliter

fortiter paucicostatis, costis ultimi anfractus in numero septem,

spiraliter rudi-liratis, et inter liras arctissinie tenuistriatis, liris

in anfractibus supernis tribus, in penultimo quatuor, ia ultimo

obscurioribus, sex vel septem ; apertura ovata, labro crassiusculo,

sinu perobscuro, columella recta, canali brevi.

Long. 7'50, lat. 2 mm.

Hah. Karachi.

A very attenuate species, fusiform, solid, eight-whorled,

inclusive of the two glassy shining apical, longitudinally

strongly ribbed ; ribs few, being seven on the last whorl,

crossed spirally with few intersecting lirse, and between these

run many fine striations. Tlie aperture is ovate, outer lip

thickened, sinus very obscure, columella straight, canal short.

Allied in form to M.fulvocincta, Nevill, an Indian species,

but more attenuate, and with only two, as against four,

vitreous apical whorls. Dimensions about the same.

Mangilia theskeloidts '^ , sp. n. (PI. I. fig. 6.)

M. testa fusiformi, versus apicem attenuata, solidiuscula : anfractibus

septem, apicali (in nostris speeimiuibus imperfecto) nigrescente,

caeteris turritis, ventricosulis, lajte ochraceis, apud suturas et ad
medium anfractus ultimi inter costas brunneo-zonatis, et aliter

superficie omni bruuneo-ochraceo sparsim depicta, costis longitu-

dinalibus fortibus spiraliter striatis, anfractu ultimo ad undecim
;

apertura angusta, oblonga ; labro exteriore albo, incrassato, sinu

perobscuro ; columella recta, apud basim brunnescente.

Long. 8, lat. 4 mm. (sp. maj.).

Hah. Karachi.

Shell fusiform, attenuate towards the apex, somewhat
solid, seven-whorled, the apical whorl imperfect in all the

examples examined, tinged with blackish brown; the rest of

the whorls are turrtted, tumid, brightly ochraceous, orna-

mented with strong longitudinal ribs, which number eleven

on the last whorl ; these are crossed by spiral close stride,

which are not shown on elder worn specimens. The most

conspicuous feature is a series of darker blackish-brown zones,

* Thetkeloides, from the resemblance to M. theskela.
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one just above the suture of each whorl and another in the

centre of the lowest ; these zones are interrupted and only

appear between the ribs, the remainder of the surface being

painted with light brown scattered dots and flames, a series

of light spiral maculations just below the sutures being

specially prominent. The aperture is narrow, oblong, the

dark zone shows transversely across the interior. Outer lip

incrassate, sinus very obscure. Columella straiglit, stained

"with brown at the base.

The three nearest species to tliis interesting MangiUa are,

perhaps, hella^ Reeve, interruiita^ Reeve, and theskela, Melv.

& Stand., all abundant at Lifu, the form being totally dif-

ferent, while in markings those of hella and iheskela seem to be

combined. Tryon, I may mention, unites the two former

of these species ; nothing could be more distinct in my
opinion. I consider, too, that M. thiasotes, Melv. & Stand.,

from the Pacific Islands, comes under the same category, and
cannot, as suggested recently by Mr. C Hedley in the
" Mollusca of Funafuti " *, be a Daphnella.

Clathurella O^Malet/i, sp. n. (PI. T. fig. 7.)

C. testa attenuato-fuBiformi, delicata, nitida, caruea ; anfractibus

septem, quorum duo apicales pulchre et minutissime decussati et

alveola ti, cteteris ad suturas impressis, tumidulis, nitidis, longi-

tudiualiter costatis, costis paucis, apud ultimum septem, spiraliter

obscure liratis, liris ad juncturam costarum magis conspicuis

;

apertura oblonga ; labroexteriore brurmeo-tincto ; columellarecta
;

canali producto.

Long. 10, lat. 3 mm.

Hab. " On shell-growth on telegrapli-cable, 55 fathoms, in

mud ; lat. 25° 58' N., long. 57° 05' E." (Sea of Oman).—
F. W. T.

A very delicate flesh-coloured shining Pleurotomid with
oblong mouth and produced canal, seven-whorled, including

two decussated apical whorls, much impressed at the sutures,

longitudinally few-ribbed, there are but seven on the last

wrhorl, and spirally obscurely lirate; the outer lip and base of

the canal are tinged with brown.

I would place this species near C. Rohillardt^ Barclay, in

spite of the prolonged canal. In many ways this section of

the genus differs from typical Clathiircllw, but in the involved

and chaotic condition of the nomenclature any arrangement is

but tentative.

A few examples only, named in honour of Mr. Julian

* Mem. Austral. Mas. iii. p. 476 (1899).
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Adrian O'Maley, of the Indian Government Telegraph

S.S. ' Patrick Stewart,' Karachi, who has much assisted

Mr. Townsend in many of his investigations.

Latirus [Pertsternt'a) pagodceformis, sp. n.

(PL I. fig. 8.)

L. testa attenuata, fusiformi, fusca, ad medium costarum albescente

,

deinde infra spiraliter fusco-zonata ; anfractibus decern, quorum
tres apicales pallida brunnei, vitrei, Iteves, casteris tumidis, apud
suturas multum impressis, longitudinaliter rotundicostatis, costis

crassis, apud ultimum anfractum decern, uudique spiraliter filo-

liratis, interstitiis arete squamiferis ; apertura ovata, intus cinerea

vel pallidissime violacea ; labro tenui, simplici ; columella laevi,

nitida, obscure et oblique quadriplicata ; canali lougo, paullum

recurvirostri, brunneo-tincto.

Long. 28, lat. 9-50 mm.

Eah. Adhering to the telegraph-cable at 20 fatlioms, mud
;

lat. 25° N., long. 63° E.

The nearest congener of this shell is L. (Peristernia) pul-

cJiellus, Reeve, of which we have seven examples, as far as

this region is concerned, from Ceylon, the Angrias Bank,
west of Bombay, and likewise from Muscat, where Mr. Towns-
end has dredged it at 10 fathoms. This new form differs in

its far more tumid whorls, pinched in and compressed at the

sutures, and likewise in the long, recurved, and fuscous-tinged

canal ; the whole spire is far more attenuate, the proportion

of the last whorl as breadth is to length being 8 : 15, while

in L. pulchellus it is 15 : 22 in a normal-sized example.

L. pagodceformis is ten-whorled, three being pale brown,

glassy, and apical ; the remaining seven are tumid, longitu-

dinally thickly and roundly ribbed, and spirally Urate ; colour

fuscous-brown, whitish towards the middle of each whorl,

where the ribs naturally are most prominent, and on the last

whorl just below this runs an indistinct spiral zone of darker

brown. The aperture is oval, coloured within cinereous or

very pale violet, never carnation or crimson as in pulchellus
;

the outer lip is thin and normally simple, columella obscurely

and obliquely four-plaited ,* canal long, recurved, suffused at

the base with brown.

I may add that this species seems more distinct from

L. pulchellus than does L. nassoides, Reeve, though perhaps

the recurved canal of the latter may constitute a specific

character. Both are figured in the Conch, Icon. vol. iv.,

Turbmella, figs. 65 & 71 (1847).

Two or three examples.
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Mitra [Pusia) EUzce, sp. n. (PI. II. fig. 2.)

M. testa utrinque attenuata, fusiformi, solidula, albescente ; an-

fractibus 10-11, apicali nitida, perlaevi, cseteris gradatulis, apud
sutiiras impressis, arete longitudinaliter costatis, undique spi-

raliter sulcatis, sulcis crebris, ultimo in anfractu 13, pcuultimo

4-5, ad juiicturam costarum summam ocbraceo-punctatis vel

lineatis, interstitiis aliter laevibus ; anfractibus superae juxta

suturas, et iu ultimo, apud medium fuseo-cinctis, ad basim pauUum
nodulifero ; apertura oblonga, fuseescente ; labro recto, extus ad

partem infcram crenulato ; columella ochraceo-tincta, quadri-

plicata.

Long. 18, lat. 6*50 mm.

Hah. In coral-sand, dredged at 1 fathoms, Sheik Shuaib
Island, Persian Gulf.

Two fine examples of a Pusi'a of elegant fusiform contour,

attenuate at both ends, somewliat solid, vvhite, ten- to eleven-

whorled, the apical being shining, smooth, the remainder
gradate and compressed at the sutures, smooth, closely ribbed,

and spirally crossed by many revolving sulci, these being
orange-dotted or lineated at the point of junction with the

centre of each rib. Obscurely at the sutures, but very distinctly

in the centre of the last whorl, run spiral fuscous zones ; this

latter shades off gradually towards the base; the aperture is

oblong, fuscous
; outer lip straight, crenulate in its lower part

;

columella tinged with ochre, four times plaited.

Allied to M. infaustUj Reeve, from Ticao, and M. fulvo-
sulcaio, Melv., from Mauritius and Lifu. Keither of these

species, however, has the fusiform contour nor any sign of

the brown central fascia, though agreeing in the ochreou3

spiral sulci.

Mitra (Costellaria) revelata, sp. n.

(PI. II. figs. '6, 3 a.)

M. testa turriculata, fusiformi, albida, parum nitente, solidiuscula
;

anfractibus 10-11, apicalibus stppc puuicco-tiuctis, caeteris grada-

tulis, superne arete longitudin.iliter costatis, costis laevibus,

obtusis, ultimo in anfractu, praecipue dorsaliter, jJcrumque ievQ

evanidis, superficic longitudinaliter tcnuitcr brunneo-lineata, apud
medium obscure bruuneo-zonulata ; apertura oblonga, alba ; labro

exteriors recto, crassiusculo ; columella quadriplicata.

Long. 21, lat. 8 mm.

Hah. Sheik Shuaib Island, 7-20 fathoms, in sand and
mud; in 10-15 fatlioms off Kais (or Gais) Island, in shingle

and dead coral, Persian Gulf.
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A species apparently common^ though local, in the Persian

Gulf, and probably extending in both a southerly and east-

ward direction. It has hitherto been confounded with

M. poci/ica, Reeve, of which I possess an original type from
the collection of the late Sir D. Barclay, Bart., the example
figured in Sowb. Thes. Conch, t. ccclxxviii. fig. 630, which
exhibits a form more compressed^ strongly shouldered, and
angulate in the upper portion of each whorl, very rugose, and
ribs fewer but more m.arked in proportion. I consider this

latter species nearer to the variable J/, cadaverosa, Reeve, so

abundant in the Philippines, and especially the islands of the

Pacific. BJ. Wisemanni, Dohrn, is in size nearer our shell,

but the clearly defined and frequent longitudinal ribs, un-

varying in all the specimens I have seen, amply distinguish

it. I am much indebted to Mr. Sowerby for especially calling

my attention to this hitherto neglected species.

Erato olivaria, sp. n. (PI. I. fig. 9.)

E. testa arcuato-pyramidata, solida, Icete olivacea, apice subconico
;

anfractibus quatuor, supernis interdum rugosulis, interdum

laevibus, ultimo anfractu Isevi, rapide accrescente, tumidulo,

pj'riformi, apud basim paullum attenuate ; apertura angusta,

oblonga ; labro exteriore crassiusculo, denticulis quindecim intus

praedito, margine columellari, et prgecipue versus basim, incras-

sato, denticulato.

Long. 6, lat. 3"25 mm.

Hal). Karachi.

A few examples of a somewhat solid smoothish Erato,

conspicuous for its bright olive hue ; the apex is subconical
;

whorls four, the last being large, pyriform, somewhat attenuate

at the base, the mouth narrowly oblong; outer lip thickened,

denticulate within, with fifteen little teeth ; columellar margin
thickened, especially towards the base, and then also den-

ticled. This species slightly resembles the European E. Icevis,

Donovan.
The only other known smooth species of a uniform green

or olive hue is E. 'praycnsis, Rochbrune, from the Cape Verd
Islands, but, from description^ would seem to differ both in

form and lip-characters.

Natica Ponsonbyi, sp. n. (PI. II. fig. 4.)

K. testa globosa, anguste sed profunde umbilicata, solida, laevi,

paullum nitida, albida ; anfractibus 4-5, apicali fere immerso,

nigro, caeteris supra suturas castaueo-fasciatis, ultimo anfractu
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binis fasciis decorate ; apertura ovata ; labro simplici, paullum
incrassato ; columella nitida, alba, callosa, apud umbilicum exca-

vata ; operculo la^te coucentrice sulcato.

Long. 17, lat. 16 mm. (sp. maj.).

Hal). Persian Gulf {Fonsonh^, in Mus. Brit.) ; Karachi
(F. W. T.).

Belonging to the typical

—

Eunatica—section of the genus,

as characterized by the calcareous and more or less sulcata

operculum, this species liears a superficial resemblance both
in pattern and colour of fasciation to N. spadicea, Gmel., or

Tufa, Born, but is far more rotund and compact than either.

The large example figured was not dredged by Mr. Townsend,
all his specimens, though alike in other respects, being much
smaller and probably not fully grown ; but it was presented

to our National Collection some years ago, with the locality

" Persian Gulf," by Mr. John H. Ponsonby, to whom I

have the great satisfaction of dedicating so interesting and
beautiful a species.

Scalaria {Girsotrema) hidri/ina*, sp. n.

(PL I. fig. 10.)

S. testa attenuato-fusiformi, solidiuscula, ochraceo-fusca ; anfracti-

bus a])ud suturas impressis, fuscis, apicalibus ?, cseteris, iu uumero
sejitem, longitudinaliter crassicostatis, costis rectis, novem iu

ultimo et penultimo anfractu, spiraliler undique leniter striatis,

ultimo versus basim subangulato, incrassato, rugoso-lirato, fusces-

ceute ; apertura rotunda
;
peristomate continuo, percrasso, fuseo,

radiatim striato.

Long. 8, lat. 3 mm.

Jiab. Karachi.

A well-marked Cirsoirema allied to S. bicarinata, Sowb.,

atienuata, Pease, and crassilabrum, Sowb.
;

perhaps most

nearly to the last-named species, from which it differs in its

sutures being not so deeply impressed, thicker and more
conspicuous ribbing, much less angled more attenuate form,

the continuous, fuscous, radiately striated peristome being

similar.

Scalaria [Constantla) Standeni, sp. n.

(PI. I. fig. 11.)

S. testa parva, fusiformi, tuscata ; anfractibus octo, quorum tribus

albis, vitreis, fere lavibus, cseteris ventricosis, apud suturas im-

pressis, arctissime decussatis, iulerstitiis exacte quadratis, ultimi

* 'ibpvfia, a beautiful habitatioa.
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anfractus costulis longitudinalibus circa duo et quadraginta,

spiralibus octodecim ; apertura rotunda
;
peristomate fere con-

tinue, paullum inerassato, albescente.

Long. 4-50, lat. 2 mm.

Hah. Karachi.

A small but highly chased Constanti'a, of about the saiie

dimensions asjucunda, Adams, from Corea, but with rounder

peristome, eight instead of six whorls, and with last whorl

more ventricose and not produced basallj. The colour is

fuscous; the three apical whorls are almost smooth, shining,

vitreous, the remaining five all ventricose, impressed at the

sutures, and very closely decussate, with many small longi-

tudinal riblets, crossed spirally by others of the same nature

and consistency, leaving minute quadrate interstices between

them at the point of junction. The peristome is almost

continuous, whitish, slightly incrassate, aperture round.

Several examples, some of which (which have come to hand

since the original description was framed) are lighter in colour

but otherwise identical.

I do not consider Constantia more than subgeneric.

I have much pleasure in associating this little shell with

the name of Mr. Robert Standen, Assistant Curator of the

Manchester Museum, who is about to collaborate with me in

drawing up a complete catalogue of Mr. Townsend's large

collections of Mollusca from the Indian Ocean.

ActcEopyramis Psyche, sp. n. (PL I. fig. 13.)

A. testa attenuato-fusiformi, perlonga, tenui, subpellucida, albido-

straminea ; anfractibus decem, apud suturas gradatulis, apicali

heterostropho, laevi, globulari, cseteris arete sulcatis, sulcis pulchre

punctulatis, ultimo anfractu fere recto, attenuato ; apertura

anguste ovata, labro tenui, margine columellari obscurissime

uniplicato.

Long. 16-50, lat. 3-50 mm.

Hah. Karachi.

A most delicate semitranslucent shell, to which the specific

name chosen seems very fitting. It is akin doubtless

to A. fuhttj better, perhaps, known as Monoptygma fulva,

A. Ad. ; but this name of Gray's (1840) must become a

synonymn, as Lea had previously used it in 1835 for a sub-

genus of AnciJla, Lam. From this, however, it differs in

several salient particulars—firstly, in the paler attenuation

and straightness of whorl ; secondly, in possessing two

more whorls; thirdly, in the last whorl not being the least

shouldered at the periphery; fourthly, in the whitish and
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subpellucid consistency; and, lastly, in the close and fine

punctuation of the interstices, A. fulva^ Ad., having sulci

quite plain and smooth througliout.

Odostomia eutropia *, sp. n. (PI. I. fig. 14.)

0. testa ovato- vel oblongo-fusiformi, Candida, perlaevi, uitida

;

anfractibus 6-7, apicali heterostropho, lacteo, bulbiformi, cseteris

profunde ad suturas caHaliculatis, paullum gradatis. nequuquam
ventricosis, ultimo spiraliter ad peripheriam unicarinato, a] iter

IjBvissimo ; apertura ovata, intus spirali-striata ; labro vis, prteter

ad basim, incrassato ; columella fortiter uni|)licata.

Long. 5, lat. 2 mm. (sp. maj.).

„ 3, „ 1'2.5 mm. (sp. min.).

Hah. Karachi; also in mud at 25 fathoms, lat. 28° 23' N.,

long. 54° 53' E.
8hell either ovate or oblong-fusiform, bright shining white

;

whorls six or seven, the apical being heterostrophous, milky

white and bulbous ; the remainder are deeply canaliculate at

the sutures, slightly turreted, but not in the least swollen
;

the last whorl at the periphery is once sharply carinate (in

one or two specimens the keel is not so plainly seen) ; the

aperture is oval, within spirally striate, the outer lip is hardly

thickened except towards the base, the columella being more
strongly plaited.

This is the species mentioned (Proc. ]\ral. Soc. vol. ii.

p. 113) as having been noticed at Bombay, and descriptions

draAvn up, when the specimens unfortunately got mislaid,

naturally therefore ])recluding publication. Many examples

have been found at Karachi by Mr. Townsend, showing some
variety in both size and distinctness of peripherial carination.

0. cort'nata, A. Ad. (Proc. Zool. Soc. 1873, pi. xxiii. fig. 4),

has also occurred in the same locality; it is conspicuous for

a thickening below the sutures, thus forming a double angle

to each whorl. It does not seem a monstrosity.

Pyrgulina epentromidea^ sp. n. (PI. I. fig. 15.)

P. testa ovata, crvstallina, tenui, apice heterostropho, pervitreo, Isevi

;

anfractibus quinque, gradatis, apud suturas raultura impressis,

undique longitudinaliter costatis, coslis ddicatis, vitreis, inter-

stitiis laevibus, ultimo anfractu costis ad basim imam conspicuis,

labro tenui ; apertura ovata, intus striatula ; columella fortiter

uniplicata.

Long. 2, lat. 1-30 mm.

* *v, Tpojrtr, with conspicuouB angle or keel.
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Hah. At 25 fathoms, in mud, lat. 26^ 23' N., long.

54°53'E.
Remarkably delicate and subpellucid in form, this species,

with the important exception of the strong columellar plait,

recalls Rissoina epentroma, Melv. The interstices between
the ribs ai-e plain and smooth, in which respect it differs

from most of its congeners. The apical whorl is hetero-

strophe, white, vitreous, smooth and bulbiform ; the remaining

four whorls are all uniformly delicately straight-ribbed, and
are much impressed suturally, thus assuming a gradate

appearance. The mouth is ovate, within spirally striate

;

columella with one central strong plait.

Pyrgulina glycisma *, sp, n. (PI. I. fig. 16.)

P. testa ovata, Candida, compressa, apice globulari, laevi, hetero-

stropho ; aufractibus (apicalibus 1| inclusis) 6^, ad suturas im-
pressis, paullum gradatis, longitudinaliter arete obliquicostatis,

costis laevibus, crassiusculis, nitidis, iaterstitiis delicate spiraliter

striatis, ultimo aafractu ad peripheriara spiraliter profunda cana-

liculato et radiatim costulato ; apertura ovata ; labro simplici,

paullum incrassato ; columella uniplicata.

Long. 3, lat. 1*25 mm.

Hah. Karachi.

Only a few examples occurred of this small but character-

istic species. Mingled with it, but both in far greater

plenty, were two having a superficial resemblance to it, viz.

Pyrgulina caUisfa, Melv., which, originally described from

Bombay f, attains at Karachi a far finer condition and size,

and Rissoijja epentroma, Melv., likewise first reported \ from

the same place.

The shell is ovate, pure white, sometimes with a cinereous

tinge ; apical whorls 1^, hetcrostrophe, smooth, globular

;

the remaining whorls, 5 in number, are uniformly closely

obliquely ribbed, these being shining, smooth, and somewhat
thickened, with the interstices spirally striate

; the sutures

are impressed, causing the spire to appear slightly gradate

;

the ribs of the last whorl amount to 24. Aperture is ovate,

outer lip only slightly thickened, columella once plaited.

At the periphery of the last whorl is a deep spiral channelled

groove, with a revolving rib at its margin.

This species has as its nearest congeners P. turhonilloides,

* yXvKKTua, a delicacy.

t Mem. Lit. & Phil. Soc. Manch. ser. 4, vol. vii. p. 9, pi. i. fi^. 13

(I69aj.

X Proc. Mai. Soc. vol. ii. p. 110, pi. viii. fig 23 (189G).
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Brusina, from the Mediterranean, P. monocycla, A. Ad.,

from Japan, and P. callista, Melv., from the Indian Ocean.
Verj recently (1898) Prof. Ralph Tate has described

P. MayW^ from Tasmania, which by the figure must be close

tOj if not actually identical with, P. calUsta.

Lacuna tenuistnatUj sp. n. (PI. II. fio-. 5.)

L. testa ovato-orbiculari, pallide straminea, versus apicem puuieeo-

sufFusa, tenui, anguste umbilicata ; anfractibus quatuor, apicali

incluso subpapillari, Isevi, tumidulis, apud suturas impressis,

arctissime spiraliter tenuistriatis, ultimo rapide accrescente, efFuso

;

apertura hmari, labro exteriors tenui, paullum efFuso ; margins

columellari apud basim crassiusculo, nitido, albo, apud umbilicum

canaliculato.

Long. 15, lat. 10 mm.

Bah. Muscat, Persian Gulf, at 7 fathoms.

A most interesting addition to the genus, from the known
species of which it differs in greater tenuity, ovate-orbicular

form, flattened apex, lowest whorl roundly effuse, the whole

surface being most closely and finely spirally striate. Mouth
lunar; outer lip thin; columella slightly thickened towards

the base, white, shining, canaliculately grooved in the region

of the narrow umbilicus. L. itidtca, E. A. Smith, is the only

other true Lacuna hitherto recorded from tropical seas.

Priotrochus sepulchralis, sp. n. (PI. II. fig. 6.)

P. testa scmiglobosa, anguste umbihcala, gradatula, solida, alba,

ochraceo-stramiuea vel, rare, puuiceo-variegata ; anfractibua

quinquc, apicali acuminato, la)vi, cseteris gradatis, spiraliter filo-

costatis, costulis acutis, ultimo et penultimo infra suturas spiraliter

ano-ulatim coronatis ; apertura obliqua, rotunda, iutus arete

sulcata; labro exteriore efFuso, crassiusculo; margine columellari

incrassato, albo, nitente.

Alt. 11, lat. 10, diam. 10 mm.

Hab. Kais Island, 9 fathoms, coral-sand.

Several examples, some subfossil. Semiglobular in form,

with turreted whorls, the last two possessing, just below the

sutures, a spiral coronation of nodules ; the apical whorl is

smooth, the remainder being spirally acutely costulate to the

base of the last whorl. The aperture is obliquely rounded,

within sulcate ; outer lip thick, somewhat effuse ; columclhir

margin thickened, especially in the proximity of the narrow

umbilicus.

* Trans. Roy. Soc. S. Australia, 1898, p. 84, pi. iv. fig. 6.
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Mactrinula tryphera *, sp. n. (PI. II. fig. 7.)

M. testa perteniii, subpellucida, lactea, late trigonali ; umbonibus
fere centralibus, prominiilis, acutis ; margine dorsali autice pauUum
excavate, delude versus marginem ventralem leniter rotundato

;

postice breviter extenso, lougitudiualiter carinato ; margiue ven-
tral! versus latus posticum sinuato, alitor fere recto ; superticie

externa omnino usque ad carinam posticam regulariter concen-

trice laminata ; laminis circa sex ct vigiuti, iutus pagina pellucida,

laminas externas exbibente ; dentibus cardinalibus et lateralibus

parvis, contiguis.

Alt. 14, lat. 22, diam. 7 mm.

Hah. Hinderabi Island, at 35 fathoms, mud.
Sliell very thin, mi Iky- vitreous, subpellucid, broadly tri-

gonal, anteriorly slightly gajiing ; the umbones are almost

central, inclining forwards, acute, and prominent ; the anterior

portion of the dorsal margin is excavate and at length gently

rounding off towards the ventral margin. Posteriorly the

margin (dorsal) is shortly extended, longitudinally once-

cariiuite ; the ventral margin is mostly straight, but sinuous

where joined by the carina ; the external surface of the shell

is uniformly and regularly concentrically laminate, with the

exception of the posterior space enclosed by the keel, which
is smooth ; the laminge are some six-and-twenty in number,
inclusive of those on the umbones, which are small and
obscure. Within the suiface is pellucid, showing through

the external laminje ; the teeth, both cardinal and lateral, are

small and near each other. Pallial sinus obscure, hardly

perceptible.

This is a very beautiful and delicate little mollusk, having

some resemblance to the larger and coarser M. plicataria, L.

;

but the form is more regularly trigonal, and the umbones more
central, with the anterior dorsal margin less prominently

excavate and the concentric laminae closer and finer.

While discussing a member of the Mactracea, I should like

to take the opportunity of stating that further examination of

a species described by me as Fetricola lyra, from Com-
mander Shopland's Aden collections f, prompts one to the

decision that it is really a IStandella akin to ^S". Solandri,

Gray. The Mactrids of this alliance have a strong super-

ficial resemblance to Petricolce, and the teeth of this new

form were rather distorted and compressed, thus causing

* Tpv(}}fpos, delicate.

t Ann. & Mag. Nat. Hist. ser. 7, vol. i. p. 204.

Ann, & Mag. N. Uist. fcser. 7. Vol, iv. 7
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confusion. It has been placed by Mr. Edgar Smith in the

National Collection as Standella Ji/ra, Melv., in direct

sequence with >S'. Solandri, Gray.

Lucina {Codakia) angela^ sp. n.

(PI. II. fig. 8.)

L. testa parva, orbiculari, albo-calcarea, fere sequilaterali ; umboni-

bus contiguis, prominulis, margine dorsali antice pauUum oxca-

vato, delude leniter rotnudato per margiuem ventralcm usque ad

latus posticum ; superficie externa longitudinaliter teuuicostata

;

costis ad quinquaginta, delicate imbricatuiis, oblique arcuatis,

concentrice irregTilariter plicata ; costis trans medium versus latus

anticum pulchre divaricatis, ligamento vix externo ; pagina interna

subpellucentc, albida, nitida ; margine uudique pulchre crenulato
;

dentibus in utraque valva cardinalibus, simul ac lateralibus,

duobus ; impressione palliali couspicua, baud sinuosa.

Alt. 8, lat. 9, diam. 4 mm.

Hah. Gwadur, on hard sandy mud, dredged at 8 fathoms.

Allied to L. jihula^ Ad. & Rve., and pecten, Lam., this

little species differs from both in form and the character of the

divaricating ribs. The form is more trnly orbicular and
almost equilateral. The umbones are prominent, contiguous,

and inclined anteriorly, on which side the dorsal margin is

slightly excavate, but soon rounds oflf towards the ventral

margin and forms an almost complete circle. The divari-

cating ribs are slightly beyond the centre of the surface and
towards the anterior side ; the total number of ribs is about

fifty, they are close and finely imbricate ; the shell is rudely

and irregularly, here and there concentrically, plaited.

"Within, the surface is white, shining, subpellucid, the whole
rounded margin is finely crenulatc ; each valve possesses two
lateral and two cardinal teeth, and the pallial impression is

entire and conspicuous. The ligament appears in part con-

cealed by the valve-margin.

Several examples.

Cryptodon victoriah's, sp. n. (PI. II. figs. 9, 9 a.)

0. testa delicata, albo-lactca, OTato-orbiculari, a^quivalvi, paullum
ina;quilaterali, undique concentrice pulcherrime lamellata ; lamcllis

teueris, arctis, apud umbones sa;pe evanidis, iu numero circa

sexaginta ; urabonibus contiguis, antice inversis, latere postico

longitudinaliter obliijuiplicato, antice lunula distincta ad marginem
serrata, excavata ; superticie sub lentc hie illic pellucide punctata

;

dcntc cardinali valva) dextra>magno, couspicuo; pagina inlu^ lactca,

vix nitcute, punctis pellucidis nitidis et striis longitudinalibus

notata ; linca palliali completa.

Alt. 24, lat. 24, diam. 14 (sp. maj.).
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Hob. Near Karachi and also Malcolm Inlet, Persian Gulf,

24 fathoms.

A remarkably delicate, semitransparent, milky-white shell,

slightly inequilateral, entirely concentrically laminated with
about sixty close-lying ridges ; these are very thin and worn
off, as a rule, towards the umbones ; these last are contiguous,

curving anteriorly
;
there is a longitudinal oblique conspicuous

fold or groove, extending posteriorly from the umbo to the

hinder extremity, and likewise in front ; a distinct lunule

;

the dorsal margin of the shell is serrate or fimbriolate ; in

juvenile examples the lamellae are more sparse and distant,

but the serrations are conspicuous and seem to extend far

down both sides almost to the ventral margin. As is the

case with several allies, e. g. L. pennsylvanica, L., L.jamat-
censi's, Lamk., small pellucid raised dots are noticeable with

a lens on holding up a specimen to the light.

Several examples, but mostly single valves, only one being

quite perfect, and that in young condition, with fewer con-

centric lamellse (fig. 9 a).

Diplodonta holosphcera *, sp. n. (PI. II. fig. 11.)

D. testa rotundato-circulari, alba, parum nitida, plana, tumida,

sequivalvi, ut proxime tequilaterali; umbonibus contiguis, margine

dorsali antice pauUulura excavate, postice leniter obliquo, deinde

omnino rotundato, Hgamento externo ; valva sinistra duobus

dentibus cardinalibus approximatis, dextra duobus, postico bifido

;

superficie intus alba, pellucente ; linea palliali simplici.

Alt. 8j lat. 8-50, diam. 7'oO mm.

Hah. At very low tides, Karachi ; also imbedded in rocks

at 40 fathoms, lat. 27° N., long. 52" E., Persian Gulf.

A few examples of an almost circular sphseroid Diplodonta
;

valves as nearly as possible equilateral, the umbones con-

tiguous, ligament external, margin on either side of the

umbones very slightly excavate anteriorly, obliquely straight

posteriorly for a short distance, then completely round ; the

body of the shell very tumid ; there are in either valve two

teeth, those of the left valve are closely approximate, the

pallial line being simple.

Scintilla callipareia f, sp. n. (PI. II. fig. 10.)

S. testa vitrea, delicata, oblongo-ovata, ajquivalvi, semiclausa, ftre

^quilaterali, nitida, la;vi, palHde rosea; umbonibus contiguis,

* oXof, complete, <r0aipa, a globe.

t KakXinaprjos, beautiful cheeked.
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prominulis, margine dorsali utrinqiio fere acquali, lenitcr in

ventralem immcrgente ; ligamento interno, hajus valvae dente

cardinal! conspicuo, prolongate, illoe duobus mirioribus approxi-

matis, dente laterali jnxta eardinem abbreviato, pagina intus

translucida ; impressioue palliali integra.

Alt. 9, lat. 14, diam. 4-50 mm.

Eah. Telegvaph-cable, lat. 27° N., long. 52° E., at

40 fathoms, Persian Gulf*.

A very delicate mollusk, allied to S. rosea, Desh. It is

very translucent, shining, of the palest blush reflection,

oblong-ovate in form, equivalve and almost equilateral, and
quite smooth. The umbones are fairly prominent, close

together ; dorsal margin continuous, and almost equal

posteriorly and anteriorly, gently merging into the ventral

margin. Valves almost closed in repose; the ligament is

internal, the cardinal tooth prolonged and consj)icuous, the

fellow valve possessing two smaller teeth ; the lateral tooth

is short, placed near the hinge ; the inner surface being

plain, transj)arent
;

pallial impression entire.

? (Edalina asiatica, sp. n. (PL II. fig. 12.)

(E. testa delicatula, nitida, alba, a?quivalvi, iiia?quilaterali ; umboni-
bus prominulis, coiitiguis; margine dorsali ant ice pauUumexcavato,
deinde kniter rotundato ad margincm ventralem, latere postico

paullura producto, oblongato ; siipcrlicie nitida, hie illic de])ressi-

iiscula,eoncentricerudistriata; ligamento externo: dentibus ilextroD

valva; tribus, sinistra? duobiis cardinalibiis, liaud tameii bitidis,

latcnilibiis nullis
;

pagina interna subpelliicida ; liuea palliuli

multnm sinuosa.

Alt. 12, lat.- 1(5, diam. 8 mm, (sp. maj.).

Ilah. Muscat, at 10 fathoms ; also smaller examples at

Charbar, Mekran coast, at 8-7 fathoms.

I feel some doubt as to the correct generic designation for

this shell. It is in shape externally much like CE laUna
suhdiaphaua, Carp., from California, and Mr. Edgar Smith
suggested in consequence that it might be possibly located

with it. The teeth, very small and difficult to pronounce
upon, seem to agree to a great extent with those of the

western CEdaliiio, but I do not notice that any of them are

bifid. Carpenter separated Cooperella from (Edalina on
account of this peculiarity alone. If this species be an
Q^didtna, it would tend to show greater affinity with the

tScrobicularineai than the Tellinidic, the texture of tlie shell,

though thin, being coarse, here and there irregularly de-

pressed and roughly concentrically striate. It is equivalve,
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intequilateral, umbones prominent, oblong in form, being

somewhat produced posteriorly ; the ligament is external
;

teeth in right valve apparently three, in the left two, all

cardinal ; inner surface subpellucid, white
;

pallial line with

a conspicuous sinuosity.

Several examples, but only a very few in mature condition,

EXPLANATION OF THE PLATES.

Pla-Te L

Fig. 1. Nassa {Hima) ischna.

Fig. 2. Drillia theoreta.

Fig. 3, Mangilia chilosema.

Fig. 4. galigensis.

Fig. 5. perlonga.

Fig. 6. theskeloides.

Fig. 7, ClatlmreUa G'Malegi,

Fig. 8. Latinis (Peristernia) pagod(Bfonnis.

Fig. 9. Erato olivaria.

Fig. 10. Scalaria {Cirsotrema) hidryma.
Fig. IL {Cortst(mtia) Sfandciii.

Fig. 12. Cerithiopsis (Seila) bandorensis, Melv.
Fig. 13. Actfsnpyramis Psyche.

Fig. 14. Odostomia eutropia.

Fig. 15. Pyrgulina epentmmidea.
Fig. 16. glycisma.

Plate II.

Fig. 1. Fusus Toicmendi.

Fig. 2. MUra (Pusia) Elizce.

Figs. 3, 3 a. Mitra {Costellaria) revelnta.

Fig. 4. Natica Pons"nbyi.

Fig. 5. Lncuna tenuistriata.

Fig. 6. Pridtrochiis. sepidchrcdis.

Fig. 7. Mactrinula tryphera.

Fig. 8. Lucina ( Codakia) angela.

Figs. 9, 9 o. <Jryptodon victorialis.

Fig. 10. Scintilla callipareia.

Fig. 11. Uiplodonta holosphcBva.

Fig. 12. ? CEd'dina asiatica.

VI.— Observations on the Classification of Birds.

By Dr. R. W. Shufeldt *.

In former papers of mine the classification of various groups

of birds has been treated, their osteology, as a rule, being tlie

anatomical system employed and referred to for the purpose.

* From the * Proceedings of the Academy of Natural Srienees of

Philadelphia,' 1898, pp. 489-499. Read by title at the Sixteenth Con-

gress of the American Ornithologists' Union, at the United States National

Museum, Washington, D.C ., 17th November, 1898.
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These investigations, as many are aware, have not been con-

fined entirely to recent avifauna}, but have also taken into

consideration fossil material, the remains of birds that existed

as far back as Tertiary time.

So far as the United States ornis is concerned, every family,

or, indeed, nearly every genus of the recent age, has thus been

dealt with, and some of the MSS. presenting the details of

these researches have been published, while the far greater

proportion of them temporarily await a similar disposition.

It is in this manner that such groups as the Passeres, the

Swifts, the Humming-birds, the Goatsuckers, the Trogons,

the Kingfishers, and many others have been gone over and

issued in the form of memoirs in different publications, while

upon the other hand the osteology of entire grou])s has been

written out and illustrated, and will, when printed, fill in gaps

that formerly existed. Among these last, extensive work has

also been done with large and small groups of birds not

occurring in this country, as the Penguins, the Ostriches, and

others. These will not be taken especially into consideration

in the present connexion, for the reason that considerable

unanimity of opinion exists among naturalists with respect to

their taxonomy ; though probably the Penguins form an ex-

ception to this statement. Commencing in the United Srates

avifauna with the Pygopodes, however, and jjassing the

various groups in review, following their linear arrangement

in the order in which they are usually printed, we meet not only

with single species but with groups of species, as to the true

taxonomic position of which in the system ornithologists enter-

tain very diverse opinions. It is to these that it is my inten-

tion to refer in the present paper. They have all been closely

studied osteologically, and in the case of many of them their

general anatomy has been investigated and their biology as a

whole given weight. My views upon the classification and

systematic position of some of these families or species now in

my mind have been briefly abstracted and published either in

* The Ibis ' of the British Ornithologists' Union or in the
' Proceedings ' of the Zoological Society of London. Others

there are that have not been so noticed.

Prior to ]jassing to the aforesaid subject-matter in chief,

however, it may be as well first to pay some attention to the

morphulogieal characters of birds, with special reference to

their use in determining a scheme for the natural classification

of the class. By the natural classification of Aves is meant
an orderly arrangement of existing birds into major and minor
subdivisions according to their tiue aflinities as they actually

obtain in nature. That a real relationship exists among
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certain and various tribes of birds, since the time they have,

throus^li theirevolution, become diiferentiated from theii-remote

reptilian stock, is a fact that it is feared those who attempt

their taxonomj do not always keep impressed with sutficieiit

strength upon their minds. Consequently we often hear of

this classifier's arrangement, and that classifier's arrangement

or scheme, just as though no real affinities existed, whereas

it is the duty of each and every one attempting a taxonomic

scheme to discover precisely how the avian tree has thrown
out its branches and its twigs, and, if possible, determine the

points from where they sprung. Equally useless is it to

attempt a classification of birds by selecting for the purpose

the ornis of any particular ai-ea of the earth's surface. Those
that enter upon the task by applying to taxonomic ornithology

the birds occurring within arbitrary political boundaries

as mapped out by man will ftiil utterly, and such a piecemaal

provisional classification will, with the greatest certainty, be

broken up the moment the first far-seeing taxonomer tests it

with the morphological facts gathered from the entire class,

both existing and extinct, as far as they are known to science.

For this reason we must consider all the classifications of

birds up to the present time as being merely provisional,

inasmuch as we are yet so far from possessing the necessary

knowledge to define the true one, based upon the complete

biological history of the class. A study of the various classi-

ficatory schemes that have been presented within the last

twenty-three centuries will convince any one that there has

been just as much of an evolution in this field as there has

been in the case of birds themselves. It must be remembered
in this connexion that even as early as Aristotelian time birds

were classified into groups, and Pliny, adhering to much that

had been done five centuries before him, selected only the

very obvious characters of the feet for the purpose, which
threw all the birds known to him into three divisions, of

which a Hawk, a Hen, and a Goose were respectively repre-

sentative. Thus were associated the Ducks and Cormorants,

the Kails and Kobins—and this is what the feet did. Orni-

thology was placed upon a scientific basis about the middle

of the seventeenth century through the labours of Willughby
and Ray. They were the first to use the two main divisions

of Land- and Water-birds, and in subdividing both the bills

and feet were used as classificatory characters. For the most

part Linnaius followed Ray, and in doing so kept many birds

in taxonomic juxtaposition wdiere the affinity was quite

remote. Mergansers and Albatrosses were kept togetiier, as

were Divers and Gulls—and so much for what bills and feet
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did in those days. Improvement over early authors was very

evident, however, and many palpable errors were rectified.

From such beginnings the science has grown up, autliors and

classifiers being more and more numerous with each succeeding

generation. Some used one set of characters and some
anotlier; but it is to be distinctly noticed that the previous

taxonomic schemes have always influenced their followers in

later years. Merrem, who in 1812 was perha|)s the. first to

publish a systematic arrangement of the groups of birds, was
doubtless influenced by all that had been accomplished prior

to his timCj as the work of Nitzsch in pterylography, Cuvier

in structure, and Linnaeus and Ray in a number of external

characters. His scheme was a solid contribution to the classi-

fication of birds, based as it was upon a variety of anatomical

characters, as those drawn from the sternum, those from the

feathers, those from the osseous system, and those from

other parts, as the bills and feet. In fact Merrem took a long

step in the direction of the truth, or, rather, in the discovery

of the true relationships of birds in nature.

De Blainville quickly followed Merrem, and again re-

arranged the avian scheme of classification, fascinated as he
was by the characters presented on the part of the body of

the sternum. h\ some directions further advancement was
evidenced, however, and this advancement later on was power-
fully increased by the labours of Nitzsch, who brought into

play the arterial system, the song-muscles, the nasal glands,

and other nior|)hologieal features.

Thus, from the time of Nitzsch down to the present day
the classitication of birds has gone through many changes
and many phases at the hands of the ornithologists of the

succeeding generations as they have passed. The greatest

advances iiave been made since the scientific demonstration of

the law of organic evolution and the derivation of birds became
known, and these by the men who have studied the subject

from that standpoint. Were it possible for us now to know
the complete biology of every bird-form that has existed upon
the earth since birds as birds came into existence, there would
be among ornithologists an agreement of opini<jn upon their

classification, the workl over, within a twelvemonth. If half

the species that have existed were known, the scheme would
almost work itsi If out. As it is, we probably see to-day in

the world's avifauna but a paltry remnant of that enornioua

and unknown host, and it will be generations yet to come ere

there will be a consensus of ojunion uj)on the affinities of this

puzzling ami very homogeneous group of vertebrates. VViieu

compared with other major groups of animals, either verte-
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brate or invertebrate, the structural differences to be found

among the forms making up the natural minor groups of

existing birds are far less apparent than in any one of them.
Taken in their entireties, the difference between an Apterjx
and a Humming-bird morphologically is not to be compared
with what exists, when thus contrasted, between such forms,

for example, as a man and an Ornithorhynchus among
mammals, or between a Lancelet and a Bass among fishes.

Birds are an extremely compact group, and the disposition is

altogether too prevalent, in attempts to classify them, to accord

too high a rank to not a few of the divisions above the

family. Were birds fishes the entire congregation of them
would hardly make more than a respectable order. They
are a lucky lot of closely affined volant feathered reptiles

that have specifically multiplied at a wonderful rate since

they sprang into existence, and useful and charming as the

majority of them are in nature, their taxonomy nevertheless

has puzzled the wits of many a man since Aristotle lived, and
will doubtless continue to do so in the years to come. To
arrive at their true affinities and a natural grouping of the

class it will be necessary to utilize every fact that we possess

in regard to their biology ; by this it is meant every palajon-

tological fact, every fact referring to geographical distribution

for all time, every morphological fact, besides all that is

known of their biology, habits, and development. In so far

as their anatomy is concerned, some of the systems have un-
doubtedly proved to be of more value than others in the

matter of classification. For example, in this particuhir the

study of the skeleton teaches us more than a comparison of

the dermal appendages, but the osseous system is by no means
all-suflicient to meet the ends of taxonomy, as some still seem
to believe. With regard to this, it is easy to agree with what
Professor Alfred Newton has said, when commenting upon
the value of the work left us by Nitzsch, for " there can be no
part of a bird's organization that by proper study would not

help to supply some means of solving the great question of

its affinities. This seems to the present writer to be one of

the most certain general truths in zoology, and is probably
admitted in theory to be so by most zoologists, but their

practice is opposed to it j for, whatever group of animals be
studied, it is found that one set or another of characters is the

chief or favourite of the autliors consulted—each generally

taking a separate set, and that to the exclusion of all others,

instead of effecting a combination of all the sets and taking

the aggregate." Thus it is that, notwithstanding the relative

value of the characters furnished on the part of any particular
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morphological system, as indicating interexisting affinities,

that value is certain to be affected when the facts brought out

by a study of another system, as the muscular system, for

examjde, are applied to it. As evident as tiiis is, however,

we have not far to seek in order to discover avian classifiers

who would be content to base their taxonomic scheme of the

class upon some single character of some special system, as,

for instance, De Blainville did in using only the body of the

sternum for the purpose. Such a practice lands one not very

far from the plane arrived at by Pliny in the first century.

Dr. Alfred Russel Wallace, in criticizing a memoir of

Mr. Blanchard's in ' The Ibis ' for the year 1864, says very

truly that we should make the greatest errors in classitication

by following the sternum alone, as, " for example, the sterna

of the Finches and the Flycatchers are scarcely distinguish-

able, notwithstanding the great dissimilarity in almost every

part of the structure of these birds—their bills, their feet, their

plumage, their habits, food, and digestive organs. On the

other hand, the sterna of the several genera of the Capri-

mulgida3 differ from each other more than those of the most

distinct families of the restricted Passeres. The Bee-eaters,

the Barbets, and the Woodpeckers, again, are three very

distinct families, which, in a classification founded upon all

parts of a bird's organization, cannot be brought in close

contact; and yet their sterna, according to Mr. Blanchard,

much resemble each other. It is evident, therefore, that the

whole structui-e of a bird and its corresponding habits may be

profoundly modified, and yet the sternum [may retain a

very close resemblance to a common form ; and, on the

other hand, the sternum] * may undergo important changes,

while the general organization and habits are but little

altered." So much for the value of single anatomical

systems in avian taxonomy, and so much for the value of

single characters in any system. Now as to the value of

osteology as a whole in the classification of birds, no ornitho-

tomist or classifier of this group of vertebrates will for a

moment doubt. Employed in its entirety the osseous system

of Aves stands far in advance of any other in settling the

question of affinities and affording characters in classiHcation.

It has been almost entirely through our studies of the fossil

skeletons of birds that we have been enabled to Hx their

origin in time or to link them with their extinct reptilian

ancestors.

* [The passage between brackets is as it stands in ' Ibis,' and has
probably been umitted by accident in the Proc. Ac. Nat. Sc. Phil.

—

Eds.j
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The researches of the Parkers in the development of the

embryological skeleton of birds ; of Huxley in the skull ; and
the labours of MacgiHivray, Nitzsch, Merrem, De Blainvilh:'.,

L'Herminier, Cuvier, ISt.-Ilihiire, Gervais, Blanchard, Eyton,

Owen, Garrod, Forbes, Fiirbringer, Gadow, Lucas, Beddard,

and many others upon the general skeleton ; with the study

of pal*ontological osteology by Mihie-Edwards, Cope, Marsh,

and their colleagues in the same tield, would, when taken in

the aggregate, go far toward establishing a natural classifica-

tion, or, rather, toward indicating the true affinities of birds.

Still, in face of all this, we must believe that osteology is

by no means an all-sufficing guide, nor has it been in the

mind of the present writer in iiis attempts to discover the true

kinships existing among birds, their systematic positions, and
the places the various natural groups should occupy in any
scheme of classification.

On the contrary, the aim has been to examine with care

into the results of the anatomical and general biological

investigations of birds by whomsoever they may have been

undertaken and published, so long as those researches seemed
to have any bearing upon the solution of the true affinities of

the class. With this in view a very wide field of literature

has been considered and the works of a great many authors

examined. All through this osteology has held the main
place, but constantly subject to subordination when factors

drawn from other anatomical systems or from the general

life-histories of the bird-groups possessed beyond all doubt

greater weight and significance.

Bearing this in mind, and from osteological premises, let

us now proceed to examine into the probable affinities of

certain birds or groups of birds and how we should classify

them. An inquiry of this kind would hardly seem to require

any apology, inasmuch as no two systematists of all those

who have published a sclieme of classification for Aves since

1867, when Professor Huxley gave us his, agree upon the

position in the system and the affinities of not a few of the

natural avian assemblages. Take, for example, the Grebes

and Loons. Huxley associated them with the Laridas, Pro-

cellariidaj, and Alcida3 in his group Cecomorphai ; Garrod
placed them among tiie Ducks and Penguins in the Anseres

;

Forbes included the Heliornitidse with them, and created a

new group, Eretopodes ; Dr. Sclater retained them as a

family Colymbidai with the Alcidai in the order Pygopodes;

Rtichenow did the same, but added the Penguins to the

group and called the order Urinatores ;
they are a family of

a superfamily, and associated with four other superfamilies,
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of the Cecomorp]ia3 ia Dr. Stejneger's scheme ; Dr. Fiir-

bringer giving still other new names for orders, suborders, and

genera, places them between the Flamingoes and the extinct

Hesperornithidffi ; we find them among the Galliformes in

Seebohm's arrangement; and, finally, considered as two
separate orders by Dr. Sharpe. Still other eminent tas-

onomers, as Cope, Professors Gadow and Newton, take

different views of the subject. In 1890 Professor D'Arcy
"W. Thompson and the present writer pointed out quite

independently of each other the fact that the Loons and
Grebes were descendants of the Hespcrornithidte, an opinion

previously expressed by Cope and Fiirbringer. At great

variance with this. Professor Newton, Lydekker, and Marsh
contended that these extinct Cretaceous divers were some
kind of a natatorial Ostrich. These so-called ostrich or

" struthious characters " have been a stumbling-block in times

past to more than one avian systematist, but I think their

real significance is gradually coming to be better appreciated

as time goes on. The great probability is that there was a

time in the former history of the class, ])os.sibly at about the

age when Ilesperorms flourished, that all birds exhibited such

characters in their skeletons. They are retained now only in

a few and widely separated groups or families, as the Kiwis,

the Tinamus, 0.strichcs, and some others.

Now, apart from a general and superficial resemblance, a

typical Loon and a typical Grebe are not, to judge from their

osteology, as near akin as many seem to think. Differences

of a very marked character distinguish their skulls, their

vertebral columns, their sterna, their pelves, and their limb-

bones. IStill there is a greater similarity between the skeleton

of a Loon and a Grebe than there is between a Loon and any
representative of the Alca;. About this fact I have satisfied

myself after having compared, character for character, as they

occur in the skeletons of several species of Loons with tiie

corresponding ones in a number of Grebes, and both with all

the Auks found in our United States avifauna save Cero-

rhinca. D'Arcy Thompson has shown, beyond all question

in my opinion, in his paper "On the Systematic Position of

JJesjierornis,^^ the affinity of our modern or existing Colymbi
with that ancient diver. It would seem then that the time

cannot be far distant when naturalists can at least agree upon
the relations that these birds bear to each other and to

kindred groups. To express this relationship, Loons and
Grebes shouhi be associated in one and the same suborder,

and a superlamily created for either assemblage. In a linear

classification 1 believe their nearest relatives are the Penguins
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upon the one hand and the Auks upon the other, with the

Heliornithid^ in the next pL-ice as a related branch, and one

more nearly so than the Laridae or the Procellariidfe. In part,

this is believed by Dr. Stejneger to be the relationship, who,

however, widely dissociates the Hesperornithidas. While
this last relationship is fully appreciated by Professor Fiir-

bringer, that eminent authority nevertheless apparently sees

no special affinity between an Auk and a Loon or Grebe, and

so very widely separates the Colymbo-Podicipites and the

Laro-Limicolje assemblages.

Passing next to the anserine fowls, one would think that by
this time there would be more or less unanimity of opinion

among systematic ornithologists as to the affinities and position

of such a homogeneous group. As a family the existing

Anatidffi can but contain the Mergansers, Ducks, Geese, and

Swans, while the outliers, either existmg or extinct, are not

as a rule very puzzling forms. The anserine affinities of

Palamedea are now pretty generally recognized ; and tiiere

can be no question as to the relationships of the extinct

Cnenn'ornis or Cereopsis. Moreover the relation borne by
the Flamingoes to the Anseres has been known for a good

many years past, and yet, notwithstanding all this, we tind

almost as much diversity of opinion among the classifiers of

birds as to where this very natural group belongs, as has

already been pointed out in regard to the Pygopodes. After

a caretul exarainatii)n and comparison of the .skeleton of Pala-

Tiiedia, all of onr United States Anseres except one or two
species, the Flamingoes, including the extinct ones and
Fah^olodiis, and a great many species and genera of Herons,

Ibises, Storks, Scopus, and their allies near and remote, and,

finally, an equal number of the Steganopodes, I was led to

believe a year or two ago that the duck tribe in its widest

sense, with the allied suborders containing the Palaniedeidte,

the Phoenicopterid^e, and their fossil relatives, constituted a

group, the nearest related branches to which were the Stegano-

podes upon the one hand and the Herodiones upon the other.

An opinion practically quite similar to this is entertained by
Dr. Sharpe and Dr. Stejneger, while on the other hand
Dr. Gadow places the Anseriformes between the Falconiformes

upon the one hand and the Crypturiformes upon the other,

wliich of course is an utterly ditierent view of their relation-

ships. To di.scuss these latter here is obviously out of the

question, as it would carry the present paper far beyond its

limits. Before turning from the Anseres, however, I desire

to say that i have found some interesting osteological points

in the skeleton of Dendrocygna autiimnalis, one of the tree-
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ducks. Although presenting sev n-al anatomical peculiarities,

this genus is one containing several species of ducks, and

ducks not so very far removed from either the Teals, or the

Mallard, or perhaps Spatula. There is very little Goose, and
still less Swan, in the morphology of Dendrocygna, and for

what reason the genus has been placed between Philacte and
Olor m the * Check-list ' it is difficult for me to understand.

In the first edition of his ' Manual ' Mr. Ridgway places

Dendrocygna the last genus in the duck-series where the

synopses of characters of the Anseres are set forth, while iu

the part devoted to the diagnoses of species and genera these

Fis-. 1.

Fi- 2.

Fig. 1.—Right lateral view of the skull of Dendrocygna autnmnaUs,
showing complete l)oiiy ring surrounding orbit. Pterygoids lost.

From a photograph by tlio author. § nat. size.

Fig. 2.—Kight lateral view of part of trunk-skeleton of same specimen.

§ nat. size.

Tree-Ducks are placed between the Swans and the Geese, as

in the ' Check-list.' Tliey have, as I liavo just said, some
peculiar characters about tlieui, and of these one of the most
interesting is the fact that they have complete bony rings

surrounding the orbits, as is the case in several genera of

])arrots and some other birds. So far as I am aware it is the

only genus of ducks ihat ))resents this character—indeed, the

only anserine bird that has it.

Coming to the Cranes and Rails we meet with an interesting
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form in Aramus giganteus. During the past few years T have

compared the skeletons of several hundred species of birds

and written out the osteology of nearly every genus in this

country, and among all these have been included the entire

Crane and Rail group with all the North-American birds in

any way related to it. In this manner have Grus, Aramus^
SaUus, Porza7}a, Crex, lonornis, GaUinida, Falica, and others

been dealt with, and their skeletal characters arrayed in

tabular form in great detail. Without entering upon the

general taxonomy of this group, it is an interesting fact that,

in so far as the skeletal characters are concerned, Aramus
presents two for every one in favour of its affinity with Grus
as compared with Railus ; yet in nearly all avian classifica-

tions we find this bird arrayed with the typical Rails. Four
years ago I published in England an abstract in which was
incorporated some of the facts here stated, with part of a

scheme for the classification of this group. Since then I

have examined a number of forms at that time not available,

and although they have not materially altered my original

views, some changes will necessarily have to be made in order

to include those facts which have since come before me.
Of recent years nothing has come to my notice that seems

likely to again check the now growing opinion that the Wood-
peckers, as another assemblage of birds, see their nearest

relatives in the Passeres, and they do not possess those

vestiges of lacertilian morphology in the bases of their crania

that were formerly supposed to exist there. The double

vomers that a few years ago were attributed to them are now
generally conceded to be notiiing more than mesial edges of

the imperfectly ossified palatines, as was pointed out by
Garrod in 1872. In that year Garrod printed a brief paper
in ' The Ibis,' in which he claimed that Gecinus viridis and
its allies possessed a median vomer, though it was differently

formed from the bone as it occurs among some of the Passerine

birds. Nevertheless Dr. Sharpe, as late as 1891, in his

extremely useful brochure ' Kecent Attempts to Classify

Birds,' still claims saurognathism for the Pici, altliough in

the same paragraph he admits that in tiiis entire suborder the
" vomer is slender, pointed, and split "

(p. 84). It is not
difficult to believe that all of the alleged saurognathous
characters in the skull and associated bony arches of the wood-
pfckers are due to changes wrought in time through tiie

special habits of this particular group of birds, rather than
that they stand in evidence as structural remnants inherited

from their ancient reptilian ancestors.
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VII,

—

Some apparently undescrihed Neotropical Homoptera,

Bv W. L. Distant.

Fara. Cicadidae.

Fidicina amoenaj sp. n.

Head and pronotum reddish ochraceous ; mesonotum and
abdomen above olivaceous, the first shaded with reddish

ochraceous on disk and the second at the lateral margins
;

mesonotum with indications of three obconical spots at ante-

rior margin. Body beneath and legs reddish ochraceous;

opercuhi ochraceous ; sternum greyislily tomento-?e.

Tegmina and wings pale hyaline, venatioii brownish

ochraceous ;
te.umina with the costal membrane and tw > thir Is

of basal cell brownish ochraceous ; basal area of wings

browni.<h ochraceous, irrorated with pale ochraceous.

The face is moderately tumid, with the central sulcation

and the transverse stride profound ; rostrum reaching the

posterior coxa?, its apex piceous
;

posterior tibire profoundly

sulcate and armed with two strong spines on each side.

Long. excl. tegm., (J, 82 millim. ; exp. tegm. 8S millim.

JJuh. Costa Rica, Vallee du Diguis (l^acitiqiie) (//. Pit(ier).

A species of a uniform and unspotted hue above.

Fidicina cachla, sp. n.

Body above olivaceous, abdomen more or less suffused with

reddish ochraceous. Head with the basal margin of front

and space between the eyes more or less juceous
;
pronotum

with a central longitudinal fascia, a short curved discal streak

on each side, and the incisures more or less piceous
;
meso-

notum with four obconical sj)i>tson anterior margin (the two

central ones much the longest), an elongate spot in front of

each anterior angle of the basal cruciform elevation and a

spot on each lateral margin of same piceous. Abdomen with

the basal segmental margins more or less piceous, the lateral

mar"-ins near base greyishly pilose. Head beneath, sternum,

and k'<TS olivaceous ; abdomen beneath ochraceous.

Tegmina and wings \)n\c hyaline, the venation ochraceous;

teoniina with the costal membrane, ujiper half of basal cell,

and extreme lower base brownish olivaceous; wings brownish

at base, irrorated with ochraceous.

The rostrum, which has its apex piceous, reaches the poste-
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rioi' cox£e ; the posterior tibiae are longlj pilose and armed
with two spines on each side.

Long. excl. tegin., cJ, 25 raillira, ; exp. tegm. 80 railliin.

Hah. Costa Rica, Rosario de Desamparados (P. Biolley).

Allied to Fidicina hrisa, Walk., from British Gaiatia.

Fam. Fulgoridge.

Hypcepa diversa, sp. n.

Head and pronotura testaceous; scutellum pale fuscous,

with the apical margins and some discal waved fascijB ochra-
ceous ; abdomen above ochraceous, the base dark fuscous and
laterally greyish. Head beneath, sternum, and legs brownish
ocliraceous, legs spotted with fuscous ; abdomen beneath dark
fuscous.

Tegraina with the basal two thirds rosy red, beyond which
the colour is greyish mottled with fuscous. Wings dark
greyish, the venation and the whole basal area dark fuscous,

and with three long basal radiating pale greenish streaks.

Long. excl. tegm. 12 millim. ; exp. tegm. 33 millim.

Hab. Costa Rica, Las Delicias (Sta. Clara) (P. Biolley).

VIII.— On some South- African Homoptera.
By W. L. Distant.

Fam. Fulgoridae.

Subfam. FuLBOMiN^.

Mamatola, gen. nov.

Head subquadrate, a little longer than broad, lateral margins
laminate and strongly retlexed at inner margins of eyes, which
are large and prominent; front with the apical margin mode-
rately angulated and with a central carina ; face longer than

broad, widest at base, lateral margins convexly sinuate, and
with a very broad central siilcation, which is widest anteriorly.

Thorax with a central carina, the anterior lateral angles

slightly coiivex and laminate. Tegmina about twice as long

as broad, the apical area strongly reticulate
; costal anl inner

margins nearly straight, apical margin somewhat angul irly

convex. Wings broad and rounded. Tibite sulcated, poste-

rior tibiae armed with three or four strong spines.

Ann. (& Mag. N, Hist. Ser. 7. Vol. iv. 8
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Mamatola singularis, sp. n.

Head, thorax, body beneath, and legs fuscous, somewhat
irrorated with pah' brownish ; femora and anterior and inter-

mediate tibise spotted with ochraceous, posterior tibiae pale

ocliraceous, speckled with brownish. Abdomen above san-

guineous, with its extreme apex fuscous. Tegniina fuscous,

irrorated and spotted with cretaceous. Wings sanguineous,

with a very broad fuscous outer margin and with a few very

small fuscous spots on basal area.

Long. excl. tegm. 13 millim. ; exp. tegm. 28 millim.

Hah. Transvaal, Lydenburg District {coll. Dist.).

Benamatapa, gen. nov.

Head broad, with the eyes almost as broad as pronotum, its

anterior margin convex, its disk concavely excavate; face

long, broad, gradually narrowijig to apex, and strongly trans-

versely carinate. Thorax with its anterior margin concave

and parallel with the excavation of head
;
pronotum with a

central carina. Tegmina oblong, inner margin moderately

sinuate, apical margin rounded. Wings broad, apical angles

rounded and prominent. Legs somewhat flattened ; anterior

femora broad, posterior tibiai armed with six strong spines.

Benaviatapa MarsJiallt, sp. n.

Head, thorax, and body beneath pale fuscous ; legs dark

fuscous, anterior and intermediate tibiae broadly annulated

with greyish; abdomen above ochraceous, its base black.

Tegmina dull ochraceous, spotted and mottled with dark

fuscous, a})ical area palest. Wings sanguineous, with a sub-

apical greyish-white fascia, apical angle and some discal spots

black, posterior margin fuscous.

Long. excl. tegm. 9 millim.; cxp. tegm. 18 millim.

IJab. Mashonaland, Salisbury [Guy A. K. Marshall: coll.

Dist.).

Subfam. Euetbhacetdin^.

Paropioxys jucunduSj sp. n.

Head ochraceous
;
abdomen testaceous, with tlie abdominal

api)cndag(S ochraceous
;
thorax above pale greenish. Head

with six black spots, situate two (small) in front of each eye
and two (larger) near b.isal margin

;
pronotum with a trans-

verse series of four black spots, the two central ones
slightly larger; mesonotum with five black spots. Head
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beneath ocbraceous ; body beneath and legs carraine-red

;

apical half of anterior femora, apex of iaterraediate femora^

and anterior and intermediate tibi« pale greenish spotted with

black.

Tegraina pale greenish, spotted with cretaceous, with two
somewhat ill-defined transverse cretaceous fascia3, ani the

following shining black spots, viz. : six on costal margin,

two a little above centre of inner margin, and some sixteen

on apical area. Wings pale cretaceous, their apices very
slightly ochraceous and containing about thirteen small black

spots.

Long. excl. tegm. 12 millim. ; exp. tegm. 30 millim.

Hob. Transvaal, Lydenburg District {coll. Dist.).

There is a specimen of this species in the British Museum
localized " N'Gami Country {Lugard)

^

IX.— The Regeneration of Limhs in the Mantid^e, and the

constant Occuri'ence of a Tetramerous Tarsus in Limbs
regenerated after Self- mutilation among the Orthoptera

pentamera *. Qy Edmond Bordage.

Numerous experiments which I have made upon the Phas-
mid^e, and which I have described in ' Comptes Rendus,' and
before the Societe de Biologic, have shown that among these

insects a limb regenerated alter self-mutilation constantly

presents a tetramerous tarsus instead of a normal one with

live joints. Messrs. Bateson and Brindley have made the

same observation so far as the Biattidas are concerned. It

only therefore remains to be seen whether the same etFect is

produced in the third and last family of the Orthoptera

pentamera, the Mantida3.

I. I undertook the following researches in the island of

Bourbon upon the two species of Mantis of the Mascarenes
{Mantis prasina and M. pustulata) which are easy to rear in

captivity.

In the case of the first pair of limbs {predatory legs) self-

mutilation never takes place. The same does not hold good,

however, in the two succeeding pairs. The leg becomes
detached from the body at the groove which marks tiie

trochantero-femoral articulation. Separation takes place with

the utmost facility. The process of regeneration in tiie larvae

gues on with marvellous rapidity, more quickly even than

* Translated from ' Comptes Rendus,' cxxviii. (1899) pp. 1593-1596,
by Wilfred Mark Webb, F.L.S.

8*
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appears in the case of tlie Blattidae, but nevertheless by no

means so fast as I have found it to take ])lace in the Phasmid^.

The tarsus of a regenerated limb is always tetramerous,

and the relative size of its joints is as constant as in. the

normal pentamerous structure. The same thing holds good

also in the case of the Phasmidse and Blattidas.

II. It is important to note, in the three families of the

Orthoptera pentamera, the way in which the replacing limb

grows. Instead of developing freely and in a rectilinear

manner at the surface formed by the mutilation, the limb

must continue to grow, until the next moult, under the skin,

which soon covers the wound. The skin is very thin and

not at all chitinized, consequently retaining a certain elasticity

and transparency even in the Phasmidae. The limb in pro-

cess of regeneration barely makes a projection under the skin

or is so little apparent that in most cases it needs careful^

examination to determine its presence.

The young limb in order to develop under these conditions

is obHged to coil upon itself and assume a spiral form *. It

is then not seen until the next moult sets it at liberty. Wiien
it appears it is in the form of a little blackish appendage,

hardly a millimetre or two in length, a smallish limb which

immediately unrolls, becoming turgescent and rectilinear.

From black the limb becomes rapidly of the customary

yellowish green, except in the Blattidte and certain Phasmidie,

which are of a brown colour.

These changes take place under observation with a rapidity

which is really marvellous, and comparable to that which we
see in the develoj)ment or, rather, extension of the wings,

especially in the Lepidoptera, when the perfect insect has just

left the chrysalis.

In a communication read before the Academic des Sciences

(at the meeting of June 28th, 1897), I pointed out in the

Phasmidai a sensible ditference between the rate of growth of

a normal limb and one in process of regeneration, which was
to the advantage of the latter. This difference is even more
noticeable in the Blattid;^, and greater still in the Mantidaj.

In the last-mentioned Orthoptera, when self-mutilation has

* Limbs in process of refreneration develop in the snme way among
the Orthoptera saltrttoria. Such a process is also constant in regenera-

tion that follows artificial removal <ii" the tarsus and the distal end of the
tibiii, althdujrh at tirst sijrlit certain dift' rences may apiiear to exist. The
rule oufrht prohably to be a i-eueral one in the Arthropoda, in which
reiieueration of l^st appendaj^es (includinfr auteuuie) takes place. I am
surjjrisetl that M.s>rs. Halexm and Hriudley have not recorded thia

remarkable point in their line work on the Blattidae.
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taken place in very young larvae, I have seen the repro-

duced limb attain in the interval between two moults to the

size of the corresponding limb which had persisted. Such
perfection, which ought also to be reached in certain cases

among the Blattidje, is never so great in the Phasmida3. In

fact, the smallest difference tliat 1 have been able to note in

members of this family between corresponding limbs, one

normal and one replaced, has been 4 mm. at least, and

consequently noticeable enough. I must add an important

point : whilst in Mantidaj and Blattid^e the regenerated limb

becomes rectilinear directly after the moult which liberates it,

and in the majority of instances is ready to do work imme-
diately, this is never the case in Phasmidte, for the newly

formed leg unrolls itself bit by bit, and does not become
definitely rectilinear until after the second moult which follows

the automatic mutilation.

III. I have been able to determine in the MantidjB that

apart from the region of t!ie trochantero-femoral articulation,

the regenerative power is still apparent in the tarsus and in

the extreme terminal part of the tibia after artiticial amputa-

tion. Tiie regenerated tarsus is four-jointed. The position

of the regenerative surfaces is the same in all the three

families in the Orthoptera pentamera *.

In Older that there may be regeneration when artificial

severance of the predatory legs is resorted to in the Mantidaj

the tarsi alone must be injured. Although impeded by this

mutilation, the Mantids can nevertheless seize their prey.

If the least part of the tibia is wounded, the Orthopteron is

unable to catch insects, and quickly dies of hunger if not

from loss of blood.

Up to the present tetramerous regeneration of the tarsus

has been observed in eighteen species of Orthoptera penta-

mera spread over the three families. The names of the

insects are appended :

—

A. Phasmid^ (Ed. Bordage's experiments).

—

Monandro-
pfera inuncansj Raphiderus scabrosus, Eurycantha

horrida^ Phyllium siccijolium f.

* This is not surprising seeing that the same causes which bring about

the mutilations (among the number of which it should be pointed out in

the fii'st place are the gi'eat strains brouglit to bear durinof moulting upon
such fragile structures as the tarsus). We shall prove the same point in

tlie case of the Orthoptera saltatoria. Among the Phasmidje one must
include the tarsal mutilations caused by the I'gg-shell (see ' Comptes
Eeudus Sue. Biologic,' Meeting of July oO, 18i)d, E. Bordage, '' Sur lea

localisations des surfaces de regeneration chez les Pliasmides '').

t Bull. iSoc. entom. de France, 1898, no. 10, pp. 306 & o07.
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B. Mantid^ (Ed. Bordage).

—

Mantis prasina^ M. pustulata.

C. Blattid^ (Brisout, Bateson, and Brlndley).

—

Periplaneta

americana, P. australosice, P. orieyitalis, Blahera
atropos, Xyctibora latipennis, N. sericea, Epilampra
cinerea,IIomalosilpha iistilata^Leiicophcea surinamensis^

Monachoda grossa, Panesthia javamca^ Phyllodroma
germanica.

It seems to follow from these observations that as a rule

tetramerous regeneration of the tarsus in Orthoptera penta-

mera after self-mutilation has its seat in the trochantero-

femoral groove.

X. — On the Fiidelid Beetles of the Transvaal ; an

Enumeration of a Collection made hy Mr. W. L. Distant.

By Gilbert J. Arrow, F.E.S.

The insects enumerated in this paper form part of the large

collection made by Mr. W. L. Distant in successive visits to

the Transvaal during the years 1890-1 and 1893-6. Of the

new species described here types have been kindly presented

by him to the British Museum.

Anomala transvalensis. Arrow, Trans. Ent.

Soc. Lond. 1899, p. 258.

Anomala Distanti^ Arrow, ibid.

These two species are remarkable for sexual differentiation

in the structure of the claws, the female having divided claws

upon each of the anterior pairs of legs and the male upon the

first pair only.

Anomala ustulata^ sp. n.

Elongato-ovata, pallide testacea, capite (clypeo paulo dilutiore),

thoracis vittis tribus, scutolli marginc (superlicie tota rarius)

suturaque nigris, pygidio aliciuando plus miuusve fusco, tarsis

ferrugiueis ; capita parvo, rugoso, clypei margine valde reflexo

;

prothorace brcvi, lateribus regulariter arcuatis, angulis posticis

obtuse rotuudatis, subtilissime punctato, linea media obsolete

impresso, vitta longitudinali media et duabus oliliquis lateralibus

ad basis medium omnibus directis, nigris ; scutoUocrcbre punctato
;

elytris elongatis, post mediam ampliatis, profunde punctato-

striatis, striis nonnuncjuam fuscescentibus
;

pygidio subtiliter

punctato-rugoso ; tibiis anticis acute bidentatis, tarsorum anti-

corum et intermodiorum utroque sexu unguibus externis apice

fissis.

Long. 16-18 mm.

ILib. Pretoria.
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This insect appears to be not uncommon. I have seen it

in various collections. Altliough somewhat variable, it is

very readily recognizable by the three dark marks, resembling

a fleur-de-lis^ which have the appearance of being burnt into

the thorax.

Anomala nigrovestita^ sp. n.

Elongato-ovalis, rufa, elytris nigris, pedum intermediorum et

posticorum tibiis tarsisque nigris vel fuscis ; capite parvo,

punctato-rugoso, ch'pei margine semicirculari, valde reflexo

;

prothorace parum transverso, antice valde contracto, cum scutello

subtiliter punctato ; elytris fere rugose striato-punctatis : pygidio

leviter striolato
;
pectore dense fulvo-hirto

;
pedibus gracilibus,

tibiis anticis fortiter bidentatis, tarsorum anticorum utroque sexu

unguibus externis fissis.

Long. 14-17 mm.

Hob. Johannesburg.
The species is peculiar both in form and colouring^ but

seems to be more closely related to A. vetula, Wiedem., than to

any other known species of the genus ; although that insect

has all the claws simple, whereas the present one has a

divided claw on the front tarsus. In its general form and
sculpture, and especially in the size and shape of the head,

it distinctly recalls that species.

Anomala marginicollis^ sp. n.

Parallela, subdepressa, testacea, capite, prothoracis disco, scutello

elytrisque fusco-seneis, tibiis tarsisque fusco-rufis ; clypeo castaneo

cum fronte rugoso-punctato, vertice baud crebre punctato, pro-

thoracis marginibus augustis lateralibus et angulis auticis

testaceis, undique subtiliter punctato ; scutello crebre punctato

;

elytris grosse punctato-striatis, interstitiis parce subtilissime

punctatis, marginibus perspicue membrauaceis
;
pygidio testaceo,

grosse punctato ; pedum anteriorum et intermediorum unguibus

externis fissis, 6 anteriorum lobo interiore late expanse.

Long, llg mm.

Hab. Pienaars River.

This species, of which there are three specimens, of both

sexes, belongs to the small group of African AnomalcB repre-

sented by A. resplendens of Fahraius, characterized by their

rectangular and somewhat depressed tbrm.

There are several other a))parently new species of this

genus, which, however, are represented by one sex only and
cannot properly be described at present.
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Peripopillia hasaliSj Blanch.

This has evidently a wide range, having been previously

recorded from Natal and from Zanzibar.

Popillia bipunctata, F.

Mr. Distant collected a series of this common insect showing

all stages from tiie typical form to the variety limbata, described

by Boheman as another species.

NannopopilUa major, sp. n.

Subparallela, nigro-aenea, dense griseo-vcstita
;

prothorace cum
pedilms viridi-aeneis, clytris nigris, dimidio anteriore testacco

sutiira callisoiie humeralibus exccptis ; clypeo subquadrato cum
fronte granulato ; prothorace undiqne fortiter punctate, medio

obsolete sulcato, angulis anticis fere rcctis ; scutello grosse

irregulariter punctato; elytris profundc punctato-sulcatis
;
pygidio

puDctato-rugoso, basis lateribus longe albo-hirtis.

Long. 9| mm.

Hob. Pretoria. A single male specimen.

The genus Natnwpopi/lia has been formed by Herr Kolbe
for Poptdia minuscula, Harold, to which this species lias

evidently a very close relationship. It is larger, however,

and the prothorax, although coarsely punctured, is not clothed

with hairs except at the sides. There are long hairs upon
the ventral part of the pygidium, which are probably peculiar

to the male sex. As in the typical species, the larger claw

of the middle as well as the front tarsus is cleft, whereas in

the true I'opillia this is always undivided in the male.

Phcenomeris Beschkei, Mannerh.

This beautiful insect is common throughout a large part of

South and East Africa.

Adoretus hirtellus, Lap.

This appears to be the most abundant of the numerous
African species of Adoretus. In the Munich Catalogue it is

identified with several Alrican and Oriental species under the

common name of ^. uvihrosus, Fabr., which liurmeister has

pronounced to be the correct name of the present insect; but

from Fabricius's descrijttion 1 can only regard tiiis as very

doubtful. A. cinerarins, Burm., is a synonym of hirttUuSj

and aho A. puttctipennis, Fahr., the insect being Ibund over

a large } art of Alrica ; but there seems to me to be little

reason to suppose that it occurs beyond that continent, or

that any Oriental species ranges so far.
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Adoretus xanthochrous, Har.

Two specimens were found at Barberton.

Adoretus impurus, Fahr.

A series of specimens from Pretoria shows A. pi'cficoUis of

Fahrffius, as suggested by that author, to be only a variety

of A.t'mpitrus; and A. Jlaveola, Fahr., will probably prove to

be also a pale form of the same species.

Adoretus ictericusy Burm.

A single specimen of this was brought from Barberton.

Adoretus cupreus, sp. n.

Elongato-ovatus, latus, castaneus, eupreo-nitens, supra parce subtus

densius griseo-hirtus vel squamosus ; capite mediocre, rugoso,

clypco arcuato ustulato ; prothorace latitudine triplo latiore,

creberrime punctato, parce setiiloso ; scutello rugose : elytris

subtiliter rugoso-punclatis, obsolete costatis, parce setulosis, ad

costulas squamis albis majoribus sparsutis, lateribus totis arcuatis.

Long. 10|-12 mm.

Hah. Barberton, and in Natal.

This species has apparently some affinity with A. picinus,

Bohera., which, however, has the prothorax coarsely punctured

and tiie sides of the elytra straight as far as the middle. In

A. cupreus the width of the elytra is greatest at the middle

and the entire sculpture is very fine and close.

I have only seen the female of this insect, the type of

which is a specimen from Natal in the British Museum.

Adoretus nasutus, Fahr.

A specimen was found at the Pienaars River.

Adoretus tessulatus^ Burm.

This has also been described as A. maculatus by Fahraeus.

It is widely distributed in Southern and Eastern Africa.

Mr. Distant found it at Pretoria, Pienaars River, and
Zoutspan, in the Transvaal, and in the British Museum tht're

are specimens from the Zambesi, Lake N'gauii, and British

East Africa.

Adoretus decoratus, sp. n.

Breviter ovatus, castaneus, capitis vertice, prothoracis disco

maculisque elytralibus prope ruarginem extcrnam, scutellum et

apieem, indistincte fusco-aeneis, corpore subtus cum pygidio rufo-
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fusco, pedibus castaneis ; undique sat dense fulvo-setosus vel

squamosus, squamis albis aggregatis lineis tribus prothoracis,

scutello elytrorum maculisqiie magnis rotundatis decoratus

;

capite parvo, prothorace antice paulo contracto, elytris medio
ampliatis, omuibus grosse et laxe punctatis.

Long. 9 mm.

Hah. Pretoria.

This little insect is peculiar both for its short oval form
and the pattern of white scales with which it is adorned. It

appears to be fairly abundant where it occurs.

XI.— On Hymenochirus, a new Typeof Aqlossal Batrachians.

By G. A. Boulenger, F.R.S.

The natural Suborder of Aglossal Batrachians has so long

been known from two genera only, the South- American Pipa
and the African Xenopus, that the discovery of a third genus
is a matter of great interest, the more so as I shall be able

to show that the new type stands in no very close relation to

either of its nearest allies, and affords subject for comment
on the classification and the geographical distribution.

In 189G there appeared a very unsatisfactory description,

accompanied by a figure, of a new Aglossal frog named
Xenopus Boettgerij Tornier (Kriechthiere Deutsch-Ost-

Afrikas, p. 163), discovered by Stuhlmann at Ituri, near

Wandesoma, German East Africa. From the description

and figure I at once recognized that the new species could

not be maintained in the genus Xenopus, and accordingly

proposed to make it the type of a new genus, Ihjmenochirus

(Ann. & Mag. N. II. [6]" xviii. 1896, p. 420), distinguished

by the half-wcbbed fingers, the incompletely webbed toes,

the third of which exceeds the fourth in length, and, above

all, by the absence of lines of sensory muciferous canals on the

body. 1 added that no doubt a careful examination of the

type specimen would reveal further differences and suggested

the application of tlie Rontgen rays as a means of obtaining

some information on the osteological characters of the unique
example. I could not then have imagined that even the

presence or absence of teeth had not been ascertained.

Fortunately for the progress of science the frog has now
been rediscovered on the Benito River, French Congo, by
Mr. G. L. Bates, from whom the British Museum has re-

ceived several specimens, which I am unable to separate from
the East-African type, as far as I am able to judge from

Tornier's description and figure. Now, Ilymenochirus ^^roves
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not even to belong to the family Dactylethridse, distinguished

from tlie Pipidaj by the presence of teeth in the upper jaw.
The mouth is edentulous, and the structure of the vertebral

column and of the pectoral arch has more in common with

Pipa than with Xenopus, the presence of claws to the first

three toes being the only point of special affinity with the latter.

HymenocMrus should therefore enter the Pipida^, it dentition

be deemed of sufficient taxonomic importance for family

distinction. We have then a very interesting example of

geographical distribution before us, and one which should

remove any doubts as to the natural affinity between
Pipa and Xenopus, which has been questioned by some
authors, whose doubts have, however, not received the endorse-

ment of recent investigators on the anatomy and development

{cf. Beddard, P. Z. S. 1895, pp. 827 & 841, and Ridewood,
J. Linn. Soc. xxvi. 189/, p. 53, and Anat. Anz. xiii. 1897,

p. 359). The presence of only six distinct pieces in the

vertebral column of Hymenochirus, as I have ascertained, is

so far unique among Batrachians, and is only approached by
the number (8) in Pipa and (7) in the fossil genus Paheo-
hatrachus. I do not consider this as in any way adding to

the evidence in favour of the allocation of the latter to

the Aglossa, as advocated by some authors, since the reduc-

tion in the normal number is obtained in a quite different

manner. 1 think the discovery by Ridewood of distinctly

segmented ribs in the larvae of both Pipa and Xenopus tends

to further separate Palceohatrachus, of which the larvte are

well known and show no distinct ribs, from the Aglossa, and
to justify their provisional retention among the Peiobatidfe.

In Xenopus there are 8 distinct presacral vertebrte, as

normal in Tailless Batrachians ; but in Pipa and in Palceo-

hatrachus the first vertebra is formed by the fusion of two,

as proved by the passage of the first spinal nerve through
the neural arch and the presence of a diapophysis, which is

invariably absent from the atlas ; this is also the case in

Hymenochirus^ in which the sacro-coccygeal complex is seen

to be composed of the sacral vertebra and the urostyle, as in

Xenopus and Pipa^ with only four vertebrai intervening

between it and the tirst, thus apparently pointing to excalation.

In Palceobatrachus, according to Wolterstortf (Jahrb. nat.

Ver. Magdeb. 188G, p. 31), 9 vertebrte may be recognized,

viz., 1st and 2nd fused, 3rd, 4th, 5th, (jih tree, 7th, 8th, 9ih

fused to form a sacrum.

On the whole the skeleton of Hymenochirus much more
resembles that of Pipa than that of Xenopus. The following

characters are common to all three genera:

—
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Fronto-parietals fused to a single bone.

Single ostium phavyngium.
No distinct mento-meckelians.

Sacral diapophyses extremely dilated and fused with the

urostyle.

Vertebra? opistliocoelous.

Clifiracters in common with Pipa :

—

Fusion of tlie first and second vertebrfR.

Coracoids much expanded towards the sternal end.

Very strong wing-like expansion of the ilia.

Characters in common with Xenopus :

—

Sternal cartilage not embraced by, extending outwards

beyond, the epicoracoid cartilages.

Long thyrohyals.

Hymenochirus stands by itself in the presence of only 5

prsesacral vertebrse ; the second and third diapophyses are

very long and subequal, but not so long and not so strongly

directed forwards as in Pipa and Xenopus ; the first, fourth,

and fifth are shorter and also subequal. Fronto-parietal

very broad, measuring half the width of the skull. Thyro-

hyals extremely long. Tibio-fibula with a wing-like ex-

pansion of tliin bone on eacli side, forming a deep groove on

the outer side; the two bones of the tarsus united by similar

bony expansion, which projects wing-like on each side.

PehJytes \\ as so far the only Batrachian in which a fusion

of the astragalus with the calcaneum was known to occur,

and this in a very different manner. The praecoracoids are

feebly curved and form a nearly straight transverse bar,

instead of an angle directed forwards.

Having thus indicated the most salient osteological features

of IJyinenochirus Boettgeri, I pass on to a description of the

external characters.

Head small, very strongly flattened, a little broader than

long; snout rounded, projecting slightly beyond the mouth
;

nostrils terminal, directed upwards and forwards; eyes small,

without lids, supero-lateral
;
pupil round; interorbital space

about half the width of the head; no tympainim. Body
much depressed, twice and one third {^) to thrice (?) as

long as the head. Fore limb rather feeble
;

fingers moderately

elongate, sharply pointed, one-haU or two-thirds webbed, first

a little shorter than second, third hingcst; no carfial or sub-

articular tubercles. Hind limb strong; til)io-tarsal articu-

lation reaching the eye or between the shoulder and the eye;

tibia two fifths to one half length of head and body
; toes

broadly webbed, but not to the tips, which are sharply

pointed, the inner three armed with a small black claw j third
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the lorgest ; no metatarsal or subarticular tubercles. Skin

everywlieve rough with small grauular tubercles, which are

larger and conical on the sides of the body and of the limbs,

and especially on the back of the thighs ; no sensory canals.

Vent in a short dermal prominence, not covered by lips.

Olive-brown above and beneath, uniform or with very in-

distinct darker spots ; the larger tubercles somewhat lighter.

From snout to vent 37 millim.

In the general character of its integument, Hymenochiru

shows great resemblance to Pipa, while differing in the

absence of dermal appendages on the head ; it also agrees

with Pipa in having the third toe the longest, whilst the

presence of claws is only paralleled by Xenopus among Tailless

Batrachians. In its external characters, therefore, as well

as in its skeleton, the new genus exhibits a singular blending

of the features which distinguish the two previously known
Aglossa, and serves to connect them in a most unexpected

manner, whilst it adds to throw doubt on the propriety of

establishing families on the presence or absence of teeth, as

has been invariably the practice since the time of Dumeril

and Bibron. I have been the first to lower the systematic

importance of that character (Cat. Batr. 1882) and subordi-

nate it to other points of structure derived from the skeleton,

in which retorm I have been followed by Cope (Batr. N. Amer.

1889, p. 247) ; and even soon alter (Ann. & Mag. N. H.

[6] i. 1888, p. 188) I found cause to believe that it had been

greatly overvalued as detining families, a conclusion which is

further enforced by the discovery of Hymenochirus.

XII.

—

Description of a new Genus of Gohioid Fishes from
Ihe Andes of Ecuador. By G. A. Boulenger, F.li.S.

Oeeogobius.

Body elongate, cylindrical, covered with small, strongly

ciliated scales ; no lateral line. Mouth large, inferior, the

lower jaw forming an angle at the symphysis; a single series

of minute, closely-set ciliiform teeth in tiie upper jaw, tlirected

downwards and inwards ; two series of teeth in the lower
jaw, the inner consisting of a few small canines, wide apart

and erect, with the point slightly curved inwards, the outer of

minute ciliiform teeth as in the upper jaw but directed out-

wards, perpendicular to the canines. Two dorsal tins, the

anterior w ith six rays ; second dorsal and anal elongate,

S!n)ilariy developed, not reaching the caudal. Ventral tins
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united into a disk, which is free in its two posterior thirds.

A deep axillary pit.

This new genus is, perhaps, most nearly related to Evor-

throdus, Gill, which has likewise outwardly directed mandi-
bular teeth, but the dentition of which is otherwise entirely

different. The occurrence of a Gobioid fish in mountain
streams is a fact of exceptional interest.

Oreogohius Bosenhergii.

Depth of body 6 times in total length, length of head 5 to

f)\. Length of head 1^ its width, which equals its depth
;

snout rounded ;
diameter of eye If in length of snout, 1^ in

interorbital widthj 5 in length of head
; mouth extending to

below posterior third of eye; interorbital region and occiput

flat ; head naked
;

gill-rleft as wide as its distance from its

fellow. Dorsal VI, I 10 ; the space between the two fins

equals ^ or -^ the base of the anterior ; the rays much more

elevated in liie male than in the female, the longest, in both

fins, measuring 1| length of head in the former, hardly

equalling the lengtii of the h.ead in the latter. Anal I 10, the

longest rays measuring f length of head in the male, ^ in the

female. Pectoral rounded, with 20 rays, as long as head.

Ventral disk a little broader than long, ^ length of head.

Caudal rounded. A well-developed anal papilla in both sexes.

Caudal peduncle compressed, twice as long as deep. 70 to

76 scales in a longitudinal series, 1(3 or 17 between second

dorsal and anal. Dark brown (in spirit), with more or less

distinct yellowish cross-bars; each scale with a blackish dot;

belly yellowish; first dorsal, anal, and pectoral blackish;

second dorsal and caudal greyish, with small light spots.

Total length 113 millim.

Two specimens from Paramba, N.W. Ecuador, 3500 ft.

altitude, were obtained by the British Museum from Mr. W.
F. Rosenberg.

XIII.

—

Kevisi'on of British Mollusca. By the Rev. Canon
A. M. Norman, M.A., D.C.L., LL.D., F.R.S., &c.

[Continued from ser. 6, vol. vi. p. .341.]

The part of the Revision which I now j)ubli.sh was written

in 1890, but additions have been made in order to bring

our knowledge up to the present time. Publication was

delayed because 1 understood that Mr. Edgar A. Smith

would continue the publication of the * Lightning ' and
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' Porcupine ' Mollusca, which Jeffreys, at the time of his

death, had carried as far as the Cerithiopsidge ; and I felt it

to be desirable to wait, as in case of such publication takino-

place I should be able to include species there recorded.

I now print the following paper, which brings the list of
British Mollusca on the descending arrangement as far as

the Cerethiopsidffi, which had been reached in Jeffrejs's

ascending classification. I shall not publish more. Revision
of arrangement and nomenclature is very desirable, but the
student, from the point to which I have brought him, will be
able to complete the list of known British Mollusca with little

difiiculty if he takes Jeffrejs's ' British Conchology ' as his

base, and adds the species since recorded, including those
procured bj the ' Porcujjine ' and other expeditions. The
following papers, which I believe to be almost, if not
quite complete, containing records of species added to the
British fauna, will be perhaps useful for this purpose :

—

(1) Jeffreys, J. Gwyn.—On the ' Valorous ' and other
Mollusca, in which notes will be found with reference
to British species, Ann. & Mag. Nat. Hist. ser. 4,
vol. xviii. 1876, pp. 251 & 490, vol. xix. 1877,
pp. 153, 231, 317.

(2) NOEMAN, A. M.—" On the Occurrence of Neomenia
[So/enopus) in the British Seas," Ann. & Mao-, Nat.
Hist. ser. 5, vol. iv. p. 164.

(3) Jeffreys, J. (iWYN.—" The Mollusca procured during
the ' Lightning ' and ' Porcupine ' Expeditions, 1868-
70," Proc. Zool. Soc. 1878, p. 393, 1879, p. 533
1881, pp. 693 & 922, 1882, p. GoQ, 1883, p. 88,
1884, pp. Ill & 341, 1885, p. 27.

(4) Jeffreys, J. Gwyn.—" New Species of C/ii(on lately

found on the British Coasts," Ann.& Mag. Nat. Hist,
ser. 5, vol. vi. 1880, p. 31.

(5) Murray, John.—" Exploration of the Faroe Channel
inl880byH.M. hired Ship ' Knight Errant,' Proc.
Roy. Soc. Edin. 1881-2. The Mollusca by J. Gwyn
Jeffreys.

(6) Jeffreys, J. Gwyn.—" Mollusca of the Cruise of the
' Triton ' between the Hebrides and Faroes in 1882 "

Proc. Zool. Soc. 1883, p. 390; but the only stations
from which Mollusca are referred to in this paper, and
which are within the British area, are 1, 2, 10, 11, 13
the rest are in the Faroe Channel.

(7) Marshall, J. T.—"On some new British Shells,"
Jouru. Conchol. vol. v. 1886-88, pp. 186 & 278.
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(8) Smith, Edgar A.—" Notes on British Hydrobice, with

a Descrij)tion of a supposed new Species," Journ.

Conchol. vol. vi. 1889, p. 142.

(9) Green, Rev. W. S.
—" Report of a Deep-Sea Trawling

Cruise off the S.W. of Ireland," Ann. & Mag. Nat.

Hist. ser. 6, vol. iv. 1889, p. 409. Mollusca by
Edgar A. Smith.

(10) Bourne, G. C—" Report Trawling Cruise in H.M.S.
' Research ' off the South-west Coast of Ireland,"

Journal Marine Biol. Assoc. United Kingdom, new
series, vol. i. 1889-90, p. 306. The Mollusca by
A. jNI. Norman.

(11) Garstang, Walter.—" A complete List of the Opistho-

Lranchiate Mollusca found at Plymouth," Journ.

Marine Biol. Assoc. United Kingdom, new series,

vol. i. 1890, p. 399.

(12) Jordan, H. K.—"On the Species and Varieties of the

Genus Fusus which inhabit the Seas surrounding the

British Isles," Journ. Conchol. vol, vi. 1890, p 225.

In this paper species are recorded which have only been

dredged in the Faroe Channel, and therefore, I consider,

have no claim whatever to be regarded as members of the

British fauna. All that is given res|)ectiiig them is '^ cold

area," and the number of the station of the ex])edition in

which they were found. Without latitude and longitude

it is impossible for the ordinary reader of the paper to know
their exact habitat ; but a reierence to the reports of the

* Knight Errant' and ' Triton ' expeditions will show their

habitat to be the Faroe Channel, and therefore they are not

noticed in the present paper. The species referred to are the

five Fusi^ J^ahmi, Giay, de/icatus, JetiVeys, lu'rsutusy Jeffreys,

conctnnus, Jeffreys, and lachesisy Morch.

(13) Marshall, J. T.—"Additions to British jNIollusca,"

Journ. Conchol. voL vii. 1892-4, pp. 241 & ,^79,

vol. viii. lh95-7, pp. 338 & 385, vol. ix. 1898-9,

pp 61, 120, & 165.

(14) Chaster, G. \V., aiul IIeathcote, W. II.
—"Contri-

bution to a Li.-^f of the Marine Molhisea and Brachio-

poda of the neighbourhood of Oban," Journ. Conchol.

vol. vii. 1892-4, p. 289.

(15) Crouch (\\ .).
—" depidula fumicata in Essex," Proc.

Malacol. Si)C. vol. i. 1S93, p. l!).

Many years ago, when dredging at Salcombe, in Devon-

shiie, 1 tound very numerous dead shells ot the American

oyster, whicli had been laid down there, and of Qrtyidala
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fornicata, which were no doubt livina; on the oysters when
imported, but all seemed to have perished.

(16) Chaster, G. W.

—

" Adeorbis unisulcatus, new Species
from the Irish Coast," Journ. Conchol. vol. viii.

1895-7, p. 373.

(17) Marshall, J. T.—"The Marine Shells of Scillj,"

Journ. Conchol. vol. viii. 1895-7, p. 431.

(18) Garstang, W.— '^ On the Gastropod Colpodaspis pusilla
of Michael Sars," Proc. Zool. Soc, Nov. 1891, p. 661.

(19) Garstang, W.—" The Aplacophorous Amphineura of

the British Seas," Proc. Malacol. Soc. vol. ii. 1896,

p. 123.

In this interesting paper, under '' Fam. I. Chsetoderma-
tidge," Mr. Garstang- writes : "No British representatives."

Chcetoderma nitidulum is, however, a member of the British

fauna. It was dredged by the German expedition in 37
fathoms in the " Silver pit," which is to the west of the
Dogger Bank, and nearly east of Hull, and was described
and figured by Mobius under the name Crystallophri.sson

nitens. See ' Jahresbericht der Commiss. zur wissensch.

Unters. der deutschen Meere in Kiel fiir die Jahre 1872,
1873, 1875/ p. 157, pi. iii. figs. 6-12.

(20) Jordan, H. K.—" Some new Species of British Mol-
lusca from the 'Triton' Expedition, with a List of

other Species new to the Faroe Channel," Proc.

Malacol. Soc. vol. i. 1895, p. 264.

Some of these species I cannot receive, according to my
views, as ''British;" and the records of localities are most
unsatisfactory—" Warm Area " being usually given without
any reference to even station, still less to latitude and longi-

tude. Mr. Jordan differs from me as regards the limits of

the " British Area," as he has a perfect right to do. But
I trust that naturalists will weigh what I have written on
this matter, and examine carefully with charts the condi-

tions of the sea-bottom in the disputed area, together with
Sir John Murray's description of the Wyville Thomson
Kidge and its effect upon this fauna in the ' Knight Errant

'

and ' Triton ' Reports ; and then my views will not be mis-
understood as tliey have been by Mr. Jordan. I do not ex-
clude the Faroe Channel only because the water is cold there,

but because it geographically belongs to Faroe and not to

Britain ; and the " Wyville Thomson Ridge " separates two
oceans, since it slopes to the south into the Atlantic, with
the " warmer area " of that ocean at 500 fathoms, and
descends to the north into the Arctic Ocean, with its " cold

area " of 500 fathoms.

Ann. & Mag. N. Hist. Ser. 7. Vol. iv. 9
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Superorder STBEPTONEURA, Spengel.

Order P E C T I N I B R AN C H I A T A.

Suborder I. TOXOGLOSSA.

Fam. 1. PleurotomidsB.

Genus 1. Bela, Leach.

1. Bela pyraviidalis (Strom).

Bela injramidalis, G. 0. Sars, Moll. Eeg. Arct. Norveg. p. 222, pi. xvi.

tigs. 3, 4.

Plcurotoma jryramidalis, Jeffreys, Ann. & jNlag. Nat. Hist. ser. 4,

vol. xix. (1878) p. 328.

' Llglitiiing ' Expedition, Stat. 13, lat. 59° b' N., long.

7° 29' W., north of the IJebridcf^, 189 fathoms {Jeffreys).

It is found throughout the Arctic regions of the Atlantic,

and descends tiie American coast as tar as Cape Cod. It is

also iound fossil in the Post-Tertiary deposits and Crag.

2. Bela cancellata (Migh.), var. declivis (Lovdn).

Fusvs cancellatus, Migli. Proc. Best. Soc. Nat. Hist. i. (1840) p. 50.

Befrancia etcyans, Mull. Index Moll. Grceul. p. 86.

Tritonium decHve, Loveu, (Etv. k. Vet.-Akad. Foih. 1846, p. 145.

Bela declivis, G. O. Sars, Moll. Reg. Arct. Norv. p. 224, pi. xvi. tig. 10.

Taken together with the last species in the ' Liuhtning '

Expedition, and by the ' Porcupine' Expedition, 1869, east

of Shetland (Stat. 67), in 64 fathoms. Jeffreys also men-
tions a var. angustior as taken in 18G.'', Stat. 05, in 345

fathoms; this was to the N.W. of Shetland.

The species occurs on the Norwegian coast not uncom-

monly, in the Arctic seas, and on the north-east American

coast, and was taken by the ' Porcupine,' 1870, on the

Channel slope in 567 fathoms south of the British area.

The typical cancellata has not yet been found in our seas

;

the specimens procured belong to the var. declivis, Lov(5n.

3. Bela cinerea (Moller).

Defrancia cinerea, Miiller, /. c. p. 86.

Bela cinerea, G. O. t>ars, /. c. p. 327, pi. xxiii. fig. 4 ; Friele, Den Norske
Nodhavs-E.\ped. lb76-8, MoUusca, ii. (1866) p. D, pi. vii. tig. 23, &
pi. X. tig. 6.

Pleurotuiiui cinerea, Jeflreys, Ann. & Mag. Nat. Hist. ser. 4, vol. xix.

p. 330.

Dredged by the ' Porcupine,' 1869, Stat. 78, lat. 60° U' N.,

long. 4° 3' \V., in 290 fathoms, to the eaat of Slietland.
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If is recorded fiorn Greenland, Spetsbergen, Icelau 1, and
Norway.

4. Beta Trevelyana (Turton).

This species has been well figured both by Sars and Friele.

5. Bela tenuicostata (M. Sars).

Pleurotoma tenuicostata, M. Sars, Overs. Vid.-Selsk. Forh. 1868, p. 259.

Bela tenuicostata, G. 0. Sars, /. c. p. 237, pi. xvii. fig. 1 ; Friele, /. c.

p. 14, pi. viii. figs. 16, 17, pi. x. fig. 14.

' Porcupine,' 1869, Stat. 23, lat. 56° T N., long. 11° 19' W.,
d30 fath., to the south of Rockall.

Tins species is common in the Norwegian fiords. It was
taken by the Norwegian N.-Atlantic Expedition at seventeen

stations in deptlis 100-1215 fathoms ; was dredged by the
' Valorous ' in the Atlantic in 1450 fathoms, by the ' Porcu-

pine,' 1870, in the Bay of Biscay, and by Verrill off the

coast of New England in 1290 fathoms.

6. Bela ovalisy Friele.

Pleurotoma {Bela) oralis, Friele, Nyt Mag. xxiii. (1877) p. 9, fig. 5.

Plevroto7na exiyiia, Jefti'eys, Report ' Triton' Exped., Proc. Zool. See.

1883, p. 399, pi. xliv. fig. 10.

Bela pyijmcea, Verrill, Trans. Connect. Acad. toI. v. pt. 2 (1882),

p. 460, pi. Ivii. fig. 8.

Bela ovalis, Friele, I. c. p. 14, pi. viii. figs. 21, 22, pi. x. fig. 19.

This little species, it will be seen, has been discovered by
three expeditions in widely different areas soon after each

other. The British locality is on the Holtenia ground north-

west of the Butt of Lewis; 'Triton' Exped., 1882, St. 13,

lat. 59° 51' N., long. 8° 18' W., in 570 fathoms.

It was dredged by the Norwegian Exped. at eight stations

in 658-1333 fathoms, and by Verrill off N.E. America in

312-1290 fathoms.

7. Bela hicarinata (Couthouy).

Pleurotoma bicarinata, Couthouy, Boston Journ. Nat. Hist. ii. 1839,

p. 105, pi. i. fig. 11.

Pleurotoma violacea, Mighels, Proc. Boston Soc. Nat. Hist. toI. i. 1841,

p. 50.

Defrancia cylindracea, livida, and Beckii, Moller, I. c. pp. 86, 87.

Bela bicarinata, G. O. Sarr-, /. c. p. 237, pi. xvi. figs. 11, 12.

Bela violacea, id. ib. p. 238, pi. xvii. fig. 2.

Bela bicarinata, Friele, I. c. p. 15, pi. viii. figs. 18, 19, pi. x. figs. 15, 16.

Pleurotoma bicaritiata, Jefii'eys, Ann. & Mag. Nat. Hist. ser. 4, vol. xix.

(1877) p. 325.

' Porcupine,' 1869, to the south of Rockall, St. 23 a, lat.

9*
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56° 13' N., lon£?. 14° 18' W., 420 fathoms ; west of Shetland,

St. 73, lat. 60° 39' N., long. 3° 9' W., 203 fathoms.

It is found in Norway, generally within the Arctic Circle,

in the Gulf of St. Lawrence, and off the N.E. American

coast.

8. Bela exarata (Moller).

Defrancia exarata, Moll. /. c. p. 85.

Tritonimn imtrulmn, Lov^u, CEfvers. Vet.-Akad. Forh. (Index Moll.

Scand.) 1846, p. 145.

Bela exarata, G. O. Savs, I. c. p. 232, pi. xvi. fig. 18,

Bela nitrvla, id. ib. p. 233, pi. xxiii. fig. 9.

Bela concinmda, Veirill, Trans. Connect. Acad. vol. v. pt. 2 (1882),

p. 468, pi. xliii. fig. 15, and pi. Ivii. fig. 11.

Pleurotoma exarata, Jeffreys, Ann. & Mag. Nat. Hist. ser. 4, vol. xix.

(1877) p. 332.

'Porcupine' Expedition, 1869, "164-1230 fathoms off

the west of Ireland " {Jefrei/s), that is, St. 25, lat. 56° 41' N.,

long. 13° 39' W., near Rockall ; and St. 17, lat. 54° 28' N.,

long. 11° 44' W., to the west of Donegal Bay.

Its distribution is Norway, Arctic Ocean generally, and
North-east America. It is fossil in the Crag {A. Bell).

9. Bela turricula (Montagu).

Jeffreys, in his account of the 'Valorous' Mollusca, writes:

—

" The sculpture is extremely variable. Having before me a

large number of specimens from various parts of the North
Atlantic, and after a careful examination and comparison of

types of several so-called species, both recent and fo.ssil, I am
convinced that the following must be considered synonyms
of the present species :

—

Defrancia iwhilis, scalaris, and
Woodiana of Moller, Tritonimn roseum of M. Sars, Bda
americana of Packard, and Pleurotoma Dowsoni and rohusta

of S. V. Wood. P. harpularia of Couthouy may be distinct,

but it is questionable."

It is therefore doubtful whether any or which of the forms

here referred to as synonyms were procured in the * Porcu-

pine ' Expedition.

I am myself inclined to regard B. scahiris and B. nohilis

as iorms of turricula; and, judging from Searles Wood's
figures, P. Dowsoni and robusta are also referable to it.

1 would, moreover, include Lkla exarata, but hesitate as to

B. rosea, and 1 doubt if the shell so called by Sars has been

found in our seas, though Jeffreys records it from Oban.

B. turricula is very variable in sculpture in British seas,

but the lattice-work is always less raised than in the

Norwegian B. scalaris and nobilis, though of similar
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character. I have remarkably large specimens from the

Dogger Bank, one inch in length. Off the coast of Marocco,
* Travailleur ' {Locard) .

Var. ecostata, Norman.

Longitudinal riblets of upper whorls more nu-

merous than in the type, but very small and scarcely

raised, while on the body-whorl they are either

wholly absent, or in other cases only faintly visible.

Dublin Bay (from the late Mr. W. W. VValpole).

10. Bela rufa (Montagu),= Pleurot077ia rufa, Jeffreys.

Var. 1. lactea, Jeffr.

Var. 2. semicostata, Jeffr.

Var. 3. Ulideana, Thompson.
Var. 4. Cranchii^ Brown.
Var. 5. angusfa, Jeffr.

Jeffreys states that Sars found this species in Finmark,
This is a mistake, as it does not occur in Norway or Fin-

mark ; indeed its range is unusually limited. It is not

recorded from the Mediterranean.

Genus 2. Typhlomaxgilia, G. 0. Sars.

1. Typhlomangilia nivalis (Loven).

Pleurotoma nivalis, Jeffi'eys, Brit. Concli. iv. p. 388, v. p. 220, pi. xci.

fig. 4.

Typhlomangelia nivalis, G. O. Sars, l. c. p. 24]^ pi. xvii. fig. G.

Dredged by Dr. Jeffreys and myself off Unst, Siietland, in

120 fathoms, and by the ' Porcupine,' 1869, " N. of Hebrides,

in 170 f." *

I have dredged it frequently in the fiords of West Norway,
and Sars has procured it as tar north as the Lofoten Islands.

It was dredged by the ' Travailleur ' in 1882 off the east of

Portugal [Locard).

Genus 3. Spirotkopis, G. O. Sars.

1. Spirotropis carinata (Philippi).

"Fiisus modiolus., Cristofori .t Jan, Cat. 1832, p. 10" {fde Jeffreys).

Pleurotoma carinatwn, Philippi, Enuai. Molliisc. Sicilite, vol. ii. p. 17G,

pi. xxvi. fig. 19.

* Jeffreys does not give the station, and the exact depth is not

recorded for any station. The nearest is Stat. 0, 167 fathoms ; and if

that station is intended, it is nut within the British area.
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Pleurotoma carinata, Jeffreys, Brit. Conchol. vol. v. p. 221, pi. cii.

fig. 7.

Spirotropis carinata^ G. O. Sars, /. c. p. 242, pi. xvii. fig. 5 o, 6 (figura

bona).

Dredged by Dr. Jeffreys and myself N.N.W. of Unst,

Shetland, in 120 fathoms, living. ' JPorcupine,' 1869, " N. of

Hebrides, 189 fath."
*

I have dredged it frequently in the Norwegian fiords, and
it occurs in the Mediterranean. By the ' Travailleur ' it was
obtained off the coasts of Spain, Portugal, and Marocco, and
as far south as the Canary Islands {Locard).

Genus 4. Drillia, Gray.

1. Drillia semicolon (Searles Wood).

Pleurotoma semicolon (J. Sow. ?), Searles Wood, Crag MoU., Univalves,

p. 54, pi. V. fig. 3.

Pleurotoynn galerita, Jeffreys, Brit. Conch, v. p. 221, pi. cii. fig. 6.

Pleurotoma semicolo)}, Monterosato, Nuova Revista delle Conch.
Medit. 1875, p. 42.

Jeffreys (Brit. Conch, v. p. 221) writes:—"A fresh but

dead specimen of P. galerita, Ph. (P. galeritum, Moll. Sic.

ii. p. 172, t. xxvi. fig. 15), was dredged by Carpenter and
Thomson in 189 fathoms, about 50 miles N. of the Butt of

Lewis. It is a very rare Calabrian fossil." Philippi's

figure, however, does not at all resemble that of Jeffreys, and
Monterosato writes:—"II P. galeritum, Ph.= subasperum,

Brugnone, fossile di Calabria e di Sicilia, b differente."

Mediterranean, 50-100 fath. {Jeffreys, dredgings of Capts.

Spratt and Nares).

Genus 5. H^dropleura, Monterosato MSS.
(Bucquoy, Dautzenbeig, and G. Dollt'us, Moll. Marins

du Roussillon, p. 110).

1. Ilccdropleura septangularis (^lontagu),^ Pleurotoma sept-

angularisy Jeflr.

This species, which is operculated, cannot be retained in

the same genus with the inoperculated Mangilice.

Genus 6. Mangilia, Risso.

1. Mangilia striolata (Scacchi).

2. Mangilia attenuata (Montagu).

• This exact depth is not ^ivon for nny station; probacy Stat. 86,

190 fathoms. I have a pood living specimen, dredged by the ' Porcupine '

and given me by Sir Wyville Thomson.



of British Mollusca, 135

3. Mangilia costata (Donovan)

.

Var. coarctata, Forbes & Hanley.

4. Mangilia ruguhsa (Philippi).

5. Mangilia hrachystoma (Philippi).

6. Mangilia nebula (Montagu).

Var. 1. elongata, JefFr.

Much larger, f inch long, pale in colour ; ribs

little raised ; spiral strise faint or absent. Bantry
and Shetland {A. M. N.).

Var. 2. Icevigata^ Philippi,= PZeMrotoma Icevigata, ya.r.

minor (Jeffreys).

" Anfractibus planiusculis, contiguis, Ifevibus, sub
lente tenuissime striatis, superne obsolete plicatis

;

apertura oblonga, tertiam longitudinis partem
ffiquante ; Cauda brevissima " [Philippi). Klbs of

last whorl evanescent or absent.

Var. 3. vittata, l^onn3Ln,= Pleurotonia Icevigata, Jef-

freys (partim).

" The space below the suture is girded by a

thickened rim, and is always ribless " [Jeffreys).

Jeflfreys's var. minor is no doubt the true Icevigata;

but this remarkably fine shell, which he and I took
together living between tide-marks at Belgrave

Bay, Guernsey, and from which his description of

Icevigata was taken, differs much more widely from
the typical nebula than do the true Icevigata. It is

like Icevigata in general character, but attains a

large size, '6 inch, and has a marked rounded
smooth fillet passing round the summit of each

whorl and projected over the preceding one. I

have seen nothing like this in Mediterranean Icevi-

gata, examined from many localities, nor is this

tillet described by any other writer,

Var. 4. lactea, Jeffreys.

Subgenus 1. PLEUEOXOiiELLA, Ven-ill.

7. Mangilia Packardi, Verrill.

Pleurotomella Packardi,Ye.n-i\\, Amer. Journ. Sci. v. p. lo (Dec. 1872)

;

Tran3. Conn. Acad. vol. v. p. 453, pi. xliii. fig. 9, pi. Ivii. fig. 5,

vol. vi. p. 2<6b.

Defrancia formosa, Jeffreys, Proc. Zool. See. 1883, p. 397, pi. xliv.

figs. 9, 9 a, 6 ; Watson, Rep. ' Challenger,' Gast. (188.5) p. .349.
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Pleurotomella Saffardi, Verrill & Smitli, Trans. Conn. Acad. vi. (1884),

p. 151, pi. xxxi. figs. 4, 4 a.

Pleurotomella Packardi, var. formosa, Dall, Bull. Mus. Comp. ZooU
vol. xviii. (1889) p. 119.

'Porcupine; 1869, St. 65, lat. 61° 10' N., lono;. 2° 21' W.,
345 fathoms. ' Triton,' 1882, St. 13, lat. 59° 51' N., lon^.

5° 18' W., 570 fathoms, a single specimen {Jfffi'ey^)-

'Triton,' 1882, St. 11, lat. 59° 30' N., long. 7° 13' W.,
555 fathoms {Norman).

It has been found off the east coast of America in 85 to

1608 fathoms; by the 'Porcupine,' 1870, off the Lusi-

tanian coast, in 414-1095 fathoms ; by the ' Challenger ' off

the Azores, 1000 fathoms, off the Canaries in 1125 fathoms,

and off Culebra Island, West Indies, in t-)90 fathoms. A
fragment of this species has also been procured by Prof.

G. O. Sars in 400 fathoms, Storeggen, off the Norwegian
coast.

Subgenus 2. Thesbia, Jefifreys.

8. Mangilia nana (Lov^n).

Columbella (Thesbia) 7iana, Jeffreys, Brit. Couchol. vol. iv. p. 359,

pi. Ixxxvii. fig. 4.

Jeffreys placed this species in the genus Columbella, which

has an operculum, and differs widely from this little species.

Subgenus 3. Teeetia (
Teres, emeud.), Bucq., Daiitz., & Dollf . 1882.

9. Mangilia anceps (Eichwald).

Pkurotoma anceps, Eichwald, Naturhist. vou Litli. und Volh. (1830),

p. 226.

Pleurotoma teres, Forbes (nou Reeve), Rep. ^gean Invert. 1844,

pp. 139 & 190, and Ann. & Mag. Nat. Hist. vol. xiv, (1844) p. 412,

pi. X. lig. 3.

Defrancia teres, Jeffi-eys, Brit. Conch, vol. iv. p. 3G2, pi. xxxviii. fig. 5.

Raphitoma anceps, Ci. O. Sara, /. c, p. 219, pi. xvii. fig. 9.

Pleurotoma {Teres) anceps, Bucq., Dautz., & Dollf. Moll. Marina du
Roussillon, 1883, p. 27 and woodcut.

Subgenus 4. Bellardiella, P. Fischer, 1883
(Man. de Conchyl. p. 693).

10. Mangiliagracilis (Montagu) , = Defrancia gracilis, Jeffrey.-:.

I have followed Fischer's arrangement in including the

foreo-oing subgenera under Mangilia ; but the last two can

scarcely ultimately remain in that j)osition, the labial sinus

of their lip clearly distinguishing them from Mangilia proper.

I have kept the next genus distinct, as it appears to embrace

a natural group.
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Genus 7. Clathurella, Carpenter, 1857

{= Defra7icia, Millet, 1826^ but not of Bronn, 1825).

1. Clathurella linearis (Montagu), = Defrancia linearis,

Jeffreys.

Var. intermedia^ F. & H.,= CB^MaZz5, Jeffr.

2. Clathurella reticulata (Renier), = Defrancia reticulata,

Jeffreys.

Var. asperrima, F. & H.,= var. /ormosa, Jeffr,

3. Clathurella purpurea (Montagu), = Z)e/ranc2'a purpurea,

Jeffreys.

Var. 1. Philherti, ]\lichaud.

Var. 2. La Vice, Phil.,= var. ohlonga, Jeffr.

4. Clathurella Leufroyi (Michaud).

Var. carnosula, Jeffr.

Fam. 2. Cancellariidae.

Genus 1. Admete, MoUer.

1. Admete viridula (Fabricius).

Tritonium viridnlum, Fabricius, Faun. Groenl. 1780, p. 402.

Admete viridula, G. O. Sars, I. c. p. 216, pi. xiii. figs. 1 a, 6, 2; Friele,

I. c. p. 24, pi. viii. figs. 27-30.

Cancellaria viridula, Jefireys, Ann. & -Mag. Nat. Hist. ser. 4, vol. xix.

p. 322.

The following locality is within the British area :

—

' Porcupine,' 1869, Stat. 65, lat. 61° 10' N., long. 2° 21' W.,
345 lath, to the N.W. of Shetland.

Admete viridula has a very extensive northern range. It

is found in all parts of Arctic Europe, and on the coasts of

Korway and the United States ; in Behring Strait and

N. Japan. It was taken, ' Porcupine,' Stat. 1, 1870, in

567 lath, on the slope of the English Channel.

It is found fossil in the Red and Coralline Crag.

Suborder II. RHACHIGLOSSA.

Fam. 1. Fasciolariidae.

Genus 1. Troschelia, Morch, 1876

[=.Boreofusus, G. O. Sars, 1878).

1. Troschelia herniciensis (King).

' Triton,' St. 13, lat. 59= 51' N., long. 8° 18' W., 570 fath.
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' Lightning,' St. 13, lat. 59° 5' N., long. 7° 29' W., 189 fath.,

off Butt of Lewis.

Var. elegans, Jeffreys.

Off Shetland, 78-100 fath. (Jefrei/s S^- Norman) .

'Porcupine,' 1869, St. 84, lat. 59° 34' N., long.

6° 34' W., 155 fath.

Var. inflata, Jeffreys. Spire shorter, whorls more

swollen, shell thin and delicate.

' Porcupine,' 1869, St. 74, lat. 60° 39' N., long.

3° 9' W., 203 fath. ; St. 78, lat. 60° 14' N., long.

4° 30' W., 290 fath.

The type was taken in the Bay of Biscay by the * Porcu-

pine' and 'Travailleur ' expeditions, and together with the two

varieties by the ' Voringeu ' expedition. Its range has been

extended as far south as coast of Marocco and the Canary

Isles by the * Talisman' {Locard).

Fam. 2. Turbinellidae.

Genus 1. Metzgeria, Norman, 1878 {^Mei/eria,

Dunker & Metzger, 1878 (nee Mei/eria, M'Coy, Crust. 1849)).

\_Metz(jfer{a alba (Jeffreys).

Tritonium piisillmn, M. Sars, Overs. Vidensk.-Selsk. Forhand. 1858,

p. 89 (name only)-

Latirus alius, Jeffreys, in Wyville Thomson's Depths of the Sea, 1873,

p. 464 (woodcut).

LcithyruK aud Meyeria albel/us, Dunker & Metzger, Nach. d. deutsch.

ninliik.-zool. Gesellschaft, 1874, p. 8, aud Zool. Ergebnisse der Nord-
seefahrt, 1874, pp. :^67 & 264 aud woodcut.

Metzyeria alba, jS'ornian, Mullusca of the Bergen Fiords, Journ. of

CoDchology, vol. ii. 1879, p. 66.

Meyeria jmsilla, G. O. Sars, /. c. 1878, p. 245, pi. xiii. fig. 8.

In the ' Depths of the Sea ' this species is spoken of as " an

interesting addition to the already famous Slietland fauna,"

but under the woodcut is written '' Faroe Channel." Un-
fortunately no station is mentioned, and therefore at present,

until Dr. Jcffreys's MS. is published, some doubt must
attach to its being found in our area. Jeffreys gave me a

fine living exanii)le irom the dredging of 1869, but unfor-

tunately without station also.

On the West Norwei^ian coast I have dredired it in Borgcn

Fiord ; off Sartoro, in lo-lO tatli. ; Solenis Fiord, Floro, in

100-250 fath. ; and near the mouth of the Uardanger Fiords
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in many places, in 50-100 fath. ; and in Stoksund, 125 fath.

Dredged as far south as the Azores by the ' Talisman

'

{Locard).']

Fara. 3. Buccinidae.

Genus 1. Neptunea, Bolten, 1789.

1. Neptunea antiqua (Linn.).

2. Neptunea despecta, Linn.

Murex despectus, Linn. Syst. Nat. 1222.

Fusxis tornatus, Gould, Invert. Mass., edit. Binuey (1870), p. 374.
Neptunea despecta, G. 0. Sars, I. c, p. 267, pi. xiv. figs. 4 a-c.

'Porcupine,' 1869, St. 1, off Valentia, L-eland, 110 fath.,

and between Galway and the ' Porcupine ' Bank. Also off

South of Ireland (in Miis. Nor.)

.

Its distribution is Christiania Fiord, Western Norway and
Finmark, Iceland, Arctic Europe generally, Greenland and
N.E. America, Siberia.

It is a most variable species, and Neptunea antiqua seems
to be its southern form ; and tlie species becomes keeled more
or less, and then nodulous as the Neptunea is found under
increasing boreal and arctic coaditioas.

Genus 2. Ukko, Friele {= Jumala, Friele).

For this change in the generic name see Norman, "A
Month on the Trondhjem Fiord," Ann. & Mag. Nat. Hist,

ser. 6, vol. xii., Nov. 1893, p. 352.

1. Ukko Turtoni (Bean).

In the paper just referred to I have figured two Norweo-ian
forms of this shell.

Genus 3. VoLUTOPSIS, Morch.

1. Volutopsis norvegica (Chemn.).

Genus 4. Sipho, Klein,

Subgenus 1. Sipho (typical),

* Apex irregular.

1. Sipho islandicus (Chemn.).

Long ago Mr. Walpole procured a specimen from off the

\^'exford coast which is now in tlie collection of Dr. Mu.soii,

of Burton, who purchased Walijole's Mollusca. In 18G1 1
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dredged two dead examples 40 to 50 miles ofiF the south-

eastern coast of Shetland in 78 fathoms. Jeffreys had the

more important MoUusca in these expeditions, while I had

the animals of other classes, and these two specimens are now
in the United States National JMuseum. It has not been

again met with in our seas until the last few years, when
specimens have been obtained from fishermen's lines from the

west of Dunniore, Co. Waterford. Two of these I procured

through Mr. C. Jeffreys, of Tenby. They are living and

very fine shells, 4| inches long. One when sent off to me
was still alive, and when it arrived, though dead, the animal

was quite sweet and fresh. ' Porcupine,' 1869, between

Galway and the ' Porcupine ' Bank. Sipho islandicus was
dredged by the ' Voringen ' as far north as midway between

Beeren Island and Spetsbergen in 123 fath. Its most

southern known locality is coast of Marocco, ' Talisman

'

[Locard).

2, Sipho gracilis (Da Costa).

This species is subject to very considerable variation.

Mr. IT. Jordan has described (' Journal of Conchology,' vol. vi.

1890, p. 232) three British forms under the names var. BeJU-

ana, var. Coulsoni, and var. convoluta, the first from the

coasts of Wexford and Waterford, the second from Shetland

(where it is the common form on the " Haaf "), the last from

Wick, N.B. ; but these varieties can scarcely be recognized

by descrijjtions. Var. convoJuta has been sent to me by
]\lr. Jordan from another locality, the Scilly Islands, and I

have fine examples of it from the Dogger Bank. The Sipho

glaher of Verkruzen and Sars (/. c. p. 271, pi. xv. fig. 7) is

also nothing more than a short variety of S. gracilis in which

also the spiral sculpture is almost obsolete. The range of the

species southwards extends to Marocco, where it was dredged

by the * Talisman ' {Locard).

3. Sipho turgidulus (Jeffreys, MS.), Friele.

Fusns turgidulus (Jeffr. MS.), Friele, Nyt Mag. for Xatnrridenskab.

1877, p. 8 ; Kobelt, Jahrb. nial. Gesells. vol. iv. (1877) p. 278, pi. iv.

Neptunea (Sipho) furr/idnld, Friele, Norske Nordhavs-Kxped.. Buccin-

ida3 (1882), p. 11, pi. i. lig.'?. 1:5-18, pi. iv. tigs. 11-28
; Kobelt, Mart.

u. Chenni. Concb.-Cab. ii. p. 110, pi. i. tigs. 1:3-18, pi. iv. tigs. 14-28
j

Kobelt, Icon, schlentr. europ. Meeresconch. vol. i. Heft 3 (1885),

p. 74, pi. xi. Iig8. 4, 5.

In the * Porcupine ' expedition, 1869, it was met with in

155 and 315 fathoms. This gives us St. 84, lat. 59° 34' N.,
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long. 6° 34' W., and St. 65, 61° 10' N., long. 2° 21' W. ; the

first of these is North of tlie Butt of Lewis, the second N.W.
of Shetland.

By the ' Voringen ' it was dredged in 223-649 fath. at six

stations, the most northern being lat. 72° 53' N., long. 19° 52'

E. By the ' Travailleur ' it was dredged off the coast of

Spain \Locard),

Subgenus 2. Siphonorbis, Morch.

** Apex depressed ; embryonic whorls gradually diminishing ; antigyrous.

4. Sipho propmquus (Alder)

,

' Porcupine,' 1869, N. of Hebrides, 189-530 fath.

5. Sipho Jeffreysianus (Fischer).

Fums hnccinatus, Jeffreys, B. C. iv. (18G8), p. 340 (nee F. buccinatuSf
Lamarck).

Fusus Jeffreysianus, Fischer, Journ. de Conchyl, xvi. p. 37 ; Actes de
la Soc. Linn, de Bordeaux, xxviii. (1869) p. 141.

Fusus Jeffreysianus, Jeffreys, B. C. v. p. 219, pi. Ixxxvi. fig. 4.

Fischer records it from all the S.W. coasts of France, and
Locard as taken off the north of Spain by the * Travailleur.'

6. Sipho attenuatus (Jeffreys).

Fusus attenuatus, Jeffreys, Proc. Roy. Soc. xviii. no. 121 (1870), p. 434
(name only) ; Ann. & Mag. Nat. Hist. ser. 4, vol. xviii. (1876j p. 326,

" Shell spindle-shaped, solid, opaque, rather glossy ; the
periphery is bluntly angled in a half-grown specimen ; sculp-

ture consisting of numerous spiral impressed lines and of
minute close-set and slight lines of growth ; colour ivory-
white ;

epidermis thin and smooth, pale yellowish white

;

spire long and slender, tapering to a very blunt and regularly

spiral point, which is not mamillar or twisted; whorls 8-9,
compressed, especially below the suture ; the last occupies
about two thirds of the shell, when viewed with the mouth
upwards ; the topmost whorls are nearly equal in breadth

j

suture distinct, but not channelled nor deep ; it is defined by
a thickened edge ; nwuth oblong, acute-angled above, its

length, including that of the canal, is about two fifths of the
shell ; canal open, rather long and straight ; outer lip thin,

smooth inside ; inner Up filmy
; pillar flexuous ; operculum

ear-shaped, yellowish brown, curved on the outer side and
incurved towards the base on the inner side; it is marked
with a few slightly impressed lines, which radiate towards the
terminal nucleus. L. t"2b. B. 0'85."
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' Porcupine,' 1869, St. 28, lat. 56° 44' N., long. 12° 52' W.,
1215 tilth., which is S.S.E. trom Hockall. Jeffreys also gives

off West of Ireland, " 1180," but there was no dredging at

that depth. St. 43, lat. 50° 1' N., long. 12° 26' W.,
1207 fath.

It was dredged by the ' Valorous ' in the Atlantic on the

top of a mountain which was discovered (St. 13, lat. 56* 1' N.,

long. 34° 42' W.) rising some 4500 feet out of the surrounding

abyss, but still covered by 690 fathoms of water.

I have thought it well to give JeftVeys's description because

at present there is much uncertainty as regards this shell. Is

it the same as G. O. Sars's Sipho tortuosus, var. attenuatus,

who has stated that Jeffreys so regarded it? But later (1883)

in ' Triton ' Keport, Jeffreys writes :
—" j\Iy Fusus attenuatus

is not a variety of tiiat species" [i. e. tortuosus], but does not

state whether he considered it tlie same as Sars's Finmarkian

var. attenuatus.

I retain it as doubtfully distinct in consequence of a passage

in Friele's Monograph of the ' Voringen ' Buccinidae, and I

put much trust in his judgment.

But first let me state that Friele considers the three

forms described and figured by Sars, which include his

var. attenuatus, to be one species, which is {Fusus tortuosuSy

Reeve, probably) Tritonium turritum, M. Ssirs,= Sipho

tortuosuSy Kobelt and G. O. Sars, = Chrysudomus tui'ritus,

Dall *. Sars and Friele have had large series of tiiese shells

through their hands, and as they agree their judgment may
be regarded as pretty conclusive. Judging from the Fin-

markian examples of the three forms which 1 possess, I also

am of the same opinion ; and to the synonyms I should be

inclined to add as a variety in which the shell is rather wider

than usual Fusus delicatus, Jeffreys (' Triton ' Exped., Proc.

Zool. Soc. 1883, p. 396, pi. xliv. fig. 6). Moreover, it

may be noted that the JSeptunea attenuata of Kobelt (icon,

europ. Meeresconchylien, p. 78, pi. xiv. fig. 12) is a copy of

Sars's figure of his var. attenuata.

Respecting Jeffreys's shell, Friele writes:—" Sars states that

Dr. Jeffreys has himself identitied the \Six'\Qiy attenuata {I. c.

pi. XV. fig. 5) as Fusus attenuatus^ Jeffreys. I had oppor-

tunity of examining this form in Dr. Jeffreys's collection

;

but Fusus attenuatus, it appeared to me, was a species per-

fectly distinct from jS'ej/tunea turrita. The canal, 1 observed,

was comparatively more open and straight, and the whorls

flatter."

* In * Valorous ' Report Jeffreys calls turritus a variety of propiw
quits ; in ' Knight Errant ' Report, later, he says " not F. propmquut,

Alder, var."
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It is worthy of notice that even the var. attenuata of Sars

is subject to considerable difference of contour. My example

from Tromso, received from Herr Schneider, though smaller

than that figured by Sars, being just 1\ inch, has an additional

whorl, and is narrower in proportion to its length, thus

approaching more in proportion to S. lachesis, to which,

however, its comparatively flattened whorls and twisted canal

show no approach. Locard records this species as taken

off the coast of Marocco by the ' Travailleur.'

7. Sipho ehur, Morch.

Fustis {Si2}ho7wrbis) ehur, Mtirch, Journ. d. Conch. (1869), p. 398*.
Tropkon Scasii, Jefl'r., S. Wood, Suppl. Crag Moll. (1872^, p. 25, pi. i.

fig. 9.

Fusus Moebii, Dunker and Metzj^er, .Tabre>b. der Comm. zur Unters.

der deutschen Meeie, lt74, p. 300, pi. \i. fig. 1.

Keptunea (Siphonorbis) ehur, Fiiele, Norske Nordhavs-Exped., Buc-
cmidse (1882), p. 18, pi. ii. figs. 20-23, pi. v. figs. 1-3.

Keptimea ebur, Kubelt, Icon, europ. Meeresconch. Heft 3 (1885), p. 13,

pi. xiii. figs. 5, V) (copies li'om Friele).

I^eptunea Sarsii, Kobelt, I. c. p. 79, pi. xiii. figs. 7, 8 (fig. 8, copy from
G. O. Sars).

' Knight Errant,' 1880, Stat. 5, lat. 59° 2Q' N., long.

7° 19' W., 515 fathoms, near the HoJtenia ground, N.W.
from the Butt of Lewis.

I have dredged young specimens in the neighbourhood of

Lerviginthe Hardanger Fiord in 100-210 fathoms, which is,

] believe, its present known southern limit in Norway ; Kors
Fiord, near Bergen, 300 fathoms {Friele) ; and ranging

straight up the coasts of Norway and Finmark " to the tract

of ocean between Norway and Novaja Zemlja, lat. 72° 31'

N., long. 21° 51' E. [Friele]:' Coast of Greenland [Mdrch],

Fossil in the Crag [Searles Wood).

8. Sipho fusiformis (Broderip).

Bnccimim fusiforme, Broderip, Zool. Journ. v. p. 45, pi. iii. fig. 3.

Fusus fenestratus, Tiu'ton, Mag. Nat. Hist. vii. p. 391 ; Jeffreys, B. C.

iii. p. 343.

One of the original British specimens procured by
Humphreys from fish-stomachs at Cork, which was in

Walpole's collection and passed thence to tliat of Dr. Mason,

was kindly given me by the latter. ' Porcupine/ 1869, off

the mouth of the Shannon, Ireland, 90 fathoms (St. 6) ;

* Flying-Fox/ 1889, 110 fathoms, off the south coast of

Ireland, a very fine specimen 52 mm. in length [E. A. JS/uith).

* This was disputed by Jeffreys, but Friele has compared types, for

observations on which see his paper.
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F. fenestratus geneYi\]\y occurs in 100-200 fathoms, and is

found througliout Norway, \vliere I have diecl(i;ed it fine and
living in two places near the mouth of the Hardanger Fiord

in 80-120 fathoms. Friele records it in the ocean as far

north as L^t. 72 2V N., long. 20° 51' E. Jeffreys took it

in the ' Valorous ' in Davis Strait, 410 fathoms (the greatest

depth recorded for the species), and mentions its occurrence

in the Bay of Biscay, where E. A. Smith, on authority of

Jeffreys^s MSS., states that it was dredged by the ' Travailleur'

in 277 to 731 fathoms, also off coast of Marocco [Locard).

Genus 5. Liomesus, Stimpsou, 1865
[=Buccinops'isj Jeffreys, 1863; non Conrad, 1857,

nee Deshayes, 1865).

1. Liomesus Dalei (J. Sow.).

To the west of St. Kilda, 100 fathoms {HoyJe).

2. Liomesus (?) strialus (Jeffreys).

Buccinopsis striata, Jeffi-eys, in Wyyille Thomson's * Depths of the Sea,*

p. 463, and woodcut p. 364.

This remarkable-looking shell is stated to be " another

interesting addition to the already famous Shetland fauna,''

but no station or depth is given. Its retention in this genus

is very problematical.

Genus 6. Buccinum, Linnd.

1. Buccinum undatumy Linn.

I have found the true Buccinum undatum as far north-east

as Yadso, on the Varanger Fiord. There it occurs between

tide-marks, and near at liand, in similar position, B. groen-

landicum ; while at another part, all within a range of less

than hall a mile, there occurs in abundance a Buccinum, which

is, I believe, unknown elsewhere, and is so intermediate

between these two species, that it is difficult to say to which

it should be referred. In size it resembles more nearly the

latter; but many of the specimens have sculpturing closely

analogous to that of the former. It is possibly a hybrid. It

has been named B. jiarvuluin, Verkruzen. Another northern

form of this species is B. Schneideri, Verkruzen, a very

pretty milk-white form from decj) water off Vardo, where it

lives in company with B.perdix, Morch {=B.Jin7narchianu7n,

Sars).
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2. Buccinum Humphreysianum, Bennett,

' Porcupine/ 1809, St. l,oflfValentia, 110 fathoms.
' Porcupine/ 1870^ and ' Travailleur/ Baj of Biscay [Jef-

freys); Norwegian coast, where I have dredged it at the entrance

of Fane Fiord near Bergen, and at Floro in -IT-TO fathomSi

Genus 7. Donovanta, Bucq., Dautz., & Doilf.

{=^Laches{s, E-isso, 1826 (preoccupied)).

Donovania tninima, Bucq., Dautz., & Dollf. Mollusques Marina du
RoussUlon, 1883, p. 112, pi. xv. %3. 26-30.

Donovania minima, Martin T. Woodward, Some Account of the Syn-
onymy and Affinities of Donovania minima, Proc. Malacol. Soc. vol.

iii. 1899, p. 235.

1. Donovania minima (Mont.).

Var. pallida, Jeffr.

Var. alha, Jeifr.

I have arranged this genus here in consequence of Mr. M.
r. Woodward's paper on the animal and radula, which he has

just published.

Fam. 4. Nassidae.

Genus 1. Nassa, Lamarck.

1. Nassa reticulata (Linn.).

Var. nitida, JeSrejs,= Iiassa nitida^ Jeffreys, B. C.
iv. p. 399.

2. Nassa incrassata (Strom).

3. Nassa pygmaa, Lamarck.

Fam. 5. Columbellidse.

Genus 1. AsTYRis, H. & A. Adams.

[^Astyris rosacea (Gould).

Buccinum rosaceum, Gould, Silliman's Journal, xxxviii. (1840) p. 197.

Mangelia Hobollii (Beck), Moller, Ind. Moll. Grcenl., Xat. Tidssk,

iv. 1842, p. 85.

Buccinmn Holbollii, Waller, Mollusca Antrim Coast, Joui'n. Roy.
Dubl. Soc. ii. (1858) p. 30, pi. i. fl^. 1 a-h.

Columbella rosea, Gould, Invert. Mass., edit. Binney, 1870, p. 357.

I'yrene rosacea, G. O. Sars, I. c. p. 251, pi. xvi. iig. 1.

'' N. of Hebrides, 170 fath., C. & T.'^ (Brit. Conch, v.

p. 219). This must refer to the 'Lightning' Exped. St. 9,

Ann. & Mag. N. Hist. Ser. 7. Vol. iv. 10
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which is lat. 60° 24' N., long. 6° 38' W., and beyond the

British area. It has been dredged, but fossil, on the Tarbot
Bank, Co. Antrim, by Waller and others ; in the Minch by
Jeffreys and myself;- and off the coast of Aberdeenshire by
Mr. R. Dawson.

It is found living on the western and northern coasts of

Norway ; on the former I have dredged it in the Bergen and
Hardaiiger Fiords, Spetsbergen, Greenland, N.E. coast of

N. America, and Alaska. Fossil in the Upper Glacial

deposits.]

Genus 2. Anachis, H. & A. Adams.

1. Anachis haliceti, Jeffreys.

Columhella haliceti, Jeffreys, B. C. iv. p. 356,

Pyrene costulata, G. 0. Sars, /. c. p. 252, pi. xxiii. fig. 16 ; Jeffreys,

' Knight Errant,' Proc. Roy. Soc. Edinb. 1882, p. 46.—Nee Fmus
costulatus, Oantraine, vide Jeffreys, ' Triton,' Proc. Zool. Soc. 1883,

p. 392.

Anachis halioiti, Dall, Bull. Mus. Comp. Zool. xviii. 1889, p. 188.

Dredged by Jeffreys and myself about 25 miles N.N.W.
of Unst, in 85-95 fathoms, together with a var. alhula {vide

B. C. V. p. 219). ' Lightning,* 1868, 8t. 14, lat. 59° 59' N.,

long. 9° 15' W., 650 fathoms; ' Porcupine,' 1«69, between Gal-

way and the Porcupine Bank ;
' Knight Errant,' 1880, St. 7,

lat. 59° 37' N., lona-. 7° 19' W., 530 fathoms; ' Triton,' 1882,

St. 13, lat. 59° 31' N., long. 8= 18' W., 570 fathoms
;

' Flying-

Fox,' 1889, 1000 fathoms, off the south of Ireland {E. A.

Smith).

Beyond the British area it was dredged by the ' Porcupine/

1869, St. 42, lat. 49° 12' N., long. 12° 52' W., 862 fathoms
;

1870, in the Mediterranean, 1412 fathoms, where it was
also procured by the Italian Expedition in 85-544 fathoms.

It occurs also in the Bay of Biscay, ' Porcupine ' and
* Travailleur' ; among the Lofoten I.^lands and Finmark (G. 0.

Sars), and off the N.E. coast of America, 48-1537 fathoms

{Verrill).

Fam. G. jVEuricidae.

Genus 1. Ocinebra, Gray.

Ocinehra differs from Murex in its radula and its

operculum.

1. Ocinehra erinacea (Linn.),= il/Mre.r erinaceus^ Jeffr.

Var. tarenlina, Lamarck.

This is the common form in our seas. It is not a '' halt-

grown " state, as Jeffreys says it is (Brit. Conchol. vol. iv.
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p. 310), but a form whicli has the ribs much less strongly

developed than more southern specimens.

Var. tetragona, J. Sow.
Ptrr/mra tetragona, Searles Wood, Crag Moll 1848, p. 88,

pi. iv. fig. 7 a-d.

In the 'Annals/ 1883, a controversy will be found between
Jeffreys and Searles Wood, the former maintaining that this

shell was a Purpura, the latter that it was a variety of

Ocinehra erinacea. Searles Wood kindly sent me some of

his specimens of this form from Felixstowe, and it appears

to me that he was beyond question right in transferring

them to this genus.

Var. melanostoma, Jeffreys, B. C. iv. p. 218.

Black-mouthed, Jersey {Dodd) .

What Jeffreys calls var. sculpta, B. C. iv. p. 308, I judge^

from the description, to be what 1 consider the type of the

species. A remarkable variety which is found further south,

but has not yet occurred on our coasts, is the Murex torosus,

Lamarck.

2. Ocinehra aciculata {\j2Lxns.rcY),=- Murex aciculatics, Jeffr.

In the Channel Islands specimens attain much larger

dimensions than any I have seen from the Mediterranean

or Madeira.

A genus has been made for this shell, Ocinebrina, Jous-

seaume, 1880,= CoraUiina, Bucquoy and Dautzenberg, 1882
;

but it is at most a section of Ocinehra.

Genus 2. Trophon, Montfort.

1. Trophon muricatus (]\[ont.).

Var. lacteciy Jeffr.

This variety was dredged by Jeffreys and myself

in Hurds Deep, near Guernsey, in 60 fath. I have
not seen it from any other locality.

2. Trophon harvicensis, Johnston.

I have collected this in many localities on the west coast of

Korway ; but all the specimens thence are much inferior in

size to those from our own seas. Its range has been extended

southwards to the coast of Marocco by the ' Travailleur

'

{Locard).

3. Trophon truncatus (Strom).

Var. scalaris.

This variety, though similar in character, must
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not be confounded with var. Gunneri of the fol-

lowing^ species.

Jeffreys (B.C.iv.p. 321) points out the distinctions

between this and T. clathrafAis, but in his subse-

quent papers he united them. It was taken in the

'Lightning' expedition in 530 fath. (St. 12).

[Trophon clathratus (Linn.)

.

Jeffreys, in his account of ' Valorous ' Mollusca (Ann. &
Mag. Nat. Hist. ser. 4, vol, xix, 1877, p. 325), gives ' Porcu-

pine ' Expedition, 1869, off the Hebrides, 165-580 fath. No
station has the exact depth of 165, but St. 60 is 167 fath.,

and 580 fath. is the depth of St. 59 ; but neither of these two
stations is within the British area.]

4. Trophon carinatus^ Jeffreys.

Trophon carinatus, Jeffreys, Mollusca of ' Triton,' Proc. Zool. Soc. 1883,

p. 395, pi. xliv. fig. 5.

A fragment thus named, witli the following description :

—

"Shell distinguishable from T. clathratus in having a promi-

nent keel in the middle of each whorl ; the laminar ribs are

fewer and obtusely angulated ; the spiral stria?, which cover

the interstices of tlie ribs, are numerous, reguhir, compara-

tively strong, and flexuous or curved ; colour white ; inner lip

glazed and lustrous. L. (if perfect) 06. B. 0-25."

St. 13, lat. 59° 51' N., long. 8° 18' W., 570 fath.

This may, I think, ])rove to be the T. lacunellus of Dall,

* Blake ' Mollusca (Bull. Mus. Comp. Zool. xviii. 1889, p. 205,

pi. XV. fig. 4), or T. aculeatus, Watson, ' Challenger.'

Genus 3. Purpura, Brugui^re.

1. Purpura lapillus (Linn.).

Var. 1. imhricata, Lamk.

I am indebted to the kindness of Mrs. Stebbing
for a reversed monstrosity of P. lapillus found by her
living on the North Wales coast.

[Purpura hcemastoma (Linn.), Jeffr. B. C. iv. p. 283.

I am not aware that the occurrence of tliis species at Guern-
sey has been confirmed. It may reasonably be expected there,

as it occurs on the opposite coast of France {P. Fischer).]
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Suborder III. T^XIOGLOSSA.
Fam. 1. Tritonidae.

Genus 1. Teitox, Monttort, 1810
{=Tritonium, Cuvier).

1. Triton nodi/er, Lamarck.

2. Trit07i cutaceus (Linn.).

Fain. 2. Cassididae.

Genus 1. Cassidaria, Lamarck, 1812.

1. Cassidaria rugosa (Linn.).

Buccimim ritgosum, Linn. Mantissa (1771), p. 549.

Buccinian tyrrhemim, Cliemnitz, Conch.-Cab. (1788), vol. x. p. 192,

pi. cliii. figs. 1461, 1462.

Cassidaria depressa, Philippi, Moll. Sic. vol. ii. (1844), p. 186, pi. xxvii.

fig. -3, varietas.

Cassidaria rugosa, Hidalgo, Moluscos de Espana &c., 1870-82, pi. .

fig. 1.

Cassidaria tyrrhena, Bucquov, Dautzenberg, and Dollfos, MoIIusques du
EoussiUon, fasc. ii. (1882)' pi. ix. fig. 3.

This species was first recorded as a member of our fauna bj
Mr. G. C. Bourne, who procured two specimens (one of

which preserved with the animal in spirits is in mj collection)

in a trawling-cruise of H.M.S. 'Research' oflf the south-west

of Ireland, lat. 50° 29' 2&' N., long. 11° 4' W., in 400 fath.

In the trawl with it were the fish HcOoporphyrus eques ; the

Echinoderms Spatangiis jnirpureus, Echinus norvegicu?, and
Nj/mphaster subspinosus ] the Crustacea Bathynectes siiperhuSj

Ehalia mix, Lispognathns Thomsoni, Scyramathea Carpenteri^

Eupngurus cam eus, and Parapagurus pilosimanus] and the

Actinozoa Epizoanthus paguriphilus and Actinauge Richardi
',

also a living example of another verj interesting addition to

our molluscan fauna, Solarium mediterraneum, Monterosato
(see G. C. Bourne, " Report of a Trawling-Cruise in H.M.S.
' Research ' off the South-west of Ireland," Journ. Marine
Biol. Assoc. United Kingdom, new series, vol. i. 1889-90,

p. 306). Cassidaria rugosa has been since several times

recorded off the same part of Ireland (see Marshall, Journ.

Conchol. vol. vii. p. 38()).

Distribution. Mediterranean, common. In the Atlantic it

has been taken at Guetaria {Hidalgo), Cadiz [Paz), Baj of

Biscay, ' Porcupine ' and ' Travailleur ' {Jeffreys), Belle He,

Hoedic, and Croisic {Cailliaud), off Marocco, 'Talisman'
{Eocard).
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This -would certainly seem to be the Buccinum rugosion,

Linn, (nee Gmelin). Hidalgo, in support of this view, draws

special attention to the words italicized in the following

description of Linn^ :

—

'' Testa magnitudine ovi, alba, striis

transversis, elevatis, numerosissimis, confertissimis : quarum
sexfa (a sutura spirali) crassi'or, tuberculis constituens cingu-

lum. Ppira onmino ovata, acuta. Cauda exserta, leviter

ascendens. Labrum marginatum, intus ineequaliter tubercu-

latum. Labium inferius late explanatum, i7i ipsa fau.ce in-

cpquole. Crypto, inter testam et labium interius, profunda.

Bonanni, Eecr. 3, fig. 160."

This description seems clearly to apply to the present

species and not to a variety of Cassidaria echinophorus. For
fuller observations on the subject see Hidalgo's work.

Fam. 3. Cyprseidae.

Genus 1. Oyula, Bruguiere, 1789.

Subgenus Simnia, Leach, 1829.

1. villa patuJa (Pennant).

Genus 2. Cype^a, Linn^.

Subgenus Teivia, Gray.

1. Ci/prcea europcea, ]\Iont.

Genus 3. Erato, Risso.

1. Erato Icevis (Donovan).

Marginella Icevis, Jeffreys, B. C. iv. p. 400, pi. xcii. fig. 1.

Fam. 4. Aporrhaidae.

Genus 1. Apoeehais (Petiver, 1702), Da Costa.

1. Aporrhais pes-pelecani (Linn.).

2. Aporrhais serresi'anus (Michaud).

Hostellaria serresiana, Micliaud, Bull. Soc. Liun. Bord. ii. 1828, p. 120,

pi. i. figs. 3, 4.

Chenupus serresianns, Philippi, Enum. Moll. Sic. ii. (1844) p. 185,

pi. xxvii. fig. 6.

Aporrhais serresimms, G. O. Sars, /. c. p. 192, pi. xxii. figs. 7 a, b,

pi. xiii. fig. 4; Norman, Journal of Conchology, ii. (1879) p. 56.
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Var. McAndrecB, Jeffr.

Aporrhals pes-carhonis (? Brong.), Forbes & Hanley, Brit.

Moll. iii. p. 186, pi. Ixxxix. figs. 5, 6.

Aiwrrhais Macandrece, Jeffreys, B. C. iv. p. 253, v. pi. ixxx.

figs. 1, 2.

' Porcupine,' 1869, Stats. 1, 3, 5, 6, 10, 17, 18, 23 a, off W.
of Ireland, to 1435 fath. ; 65, 68, 70, East and West of

Shetland ; 45 a, 45 h, S.W. of Ireland, 458 fath.

Jeffrej's does not state to which variety the specimens pro-

cured by the ' Porcupine ' belonged, but in 1870 I dredged on
Jeffreys's yacht the * Ospiey,' off Valentia, 112 fath., the

typical form closely agreeing with those of the Mediterranean.

This same form occurs on the coast of Norway, where I have

dreda'cd it at the mouth of Fane Fiord, near Bergen, living in

50-120 fathoms.

The form Macandrece^ which alone was found by Barlee,

Jeffreys, and myself in the Shetland seas, measures 34 millim.,

and T have full-grown specimens which do not exceed

24 millim. ; the Valentia specimens are 43 millim. There is

considerable variation in the length and form of the digita-

tions. In a Naples specimen in my cabinet the upper spike

overtops the spire by half its own length, and in Mediter-

ranean examples the posterior spike has often a large bulbous

swelling at half its length.

Fam. 5. CerithiidaB.

Genus 1. Cerithium.

1. Cerithium procerum, Jeffreys.

Cerithium procerum, Jeffreys. Ann. & Mag. Xat. Hist. ser. 4, vol. xix.

(1877) p. 322, and Proc. Zool. Soc. 1885, p. 53, pi. vi. figs. 2, 2 a.

Cerithium Danieisse7ii, Fviele, Nyt Mag. for Xaturvid. 1877, p. 3.

Cerithium procerum, Friele, Jahrbuch deutsch. mal. Gesells. vi. (1879)

p. 275.

'Porcupine,' 1869, St. 23a, to the south of Rockall, in

420 fath. ' Lightning,' St. 1, lat. 59° 20' N., long. 7° 5' W.,
500 fath., north of Lewis.

Distribution. North Atlantic, 'Valorous,' St. 12, 1450 fath.;

* Voringen,' from 62° 44' N. to Spetsbergen, in 400-11^0 fath.

{Friele); 'Porcupine,' 1870, St. 22, off Lisbon, 718 fath.

;

Jeffreys (Proc. Zool. Soc.) also gives " between the Faroes

and Hebrides, 'Triton' cruise"; but it is not mentioned in

the account of ' Triton ' Mollusca, and therefore the locality

may have been north of lat. 60° N.
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Genus 2. Teiforis, Deshajes.

Subgenus Monophorls, Grillo, 1877= Bifonna, B, D. & D. 1884.

1. Tn'foris perversa (Linn.),= Cerithium perversum^ Jeflfreys,

B. C. iv. p. 261.

Genus 3. Bittium, Gray.

1. Bittium reticulatum (Da Costa,),= Cerithium reticulatumy

Jeflfreys, B. C. iv. p. 258.

Genus 4. Lovenella, G. O. Sars, 1878
{= Cerithiella, Verrill, 1882).

1. Lovenella metula {IjOYen), = Cerithium metula, Jeffreys,

B. C. iv. p. 256.

* Porcupine,' 1869, Stats. 23 a, to the south of Rockall, in

420 fath.; 65 N.E. of Shetland, 345 fath.
; 'Knight Er-

rant,' St. 7, 540 fath., to the west of the " Wyville Thomson
Bidge ;

" ' Triton,' St. 10, in the same district as the last.

Its distribution is Spetsbergeii {F'riele)
; Norway {A. J/. N.

i^c.) ;
Finmark (6^. 0. Surs)

;
Bay of Biscay and off coasts

of Spain and Portugal, ' Porcupine,' 1870 {J. G. J.).

Genus 5. Cerithiopsis, Forbes & Hanley.

1. Cerithiopsis tuhercularis (Mont.).

Var. albescens, Marshall, Journ. of Conchol. vol. vii.

(1892-4) p. 259.

Var. scalariSf Monterosato, id. ib. p. 259.

Var. acicula, Brusina, id. ib. p. 259.

2. Cerithiopsis Barleei, Jeflfreys.

3. Cerithiopsis pulchella, Jeflfreys.

4. Cerithiopsis Metaxce (Delia Chiaje)

.

5. Cerithiopsis costulata (MoUer).

Genus 5. L^OCOCHLIS, Metzger & Mayer.

1. Lceocochlis granosa (S. V. Wood).

Cerithium granostim, S. V. Wood, Crag Moll. Palteont. Soc. 1848, p. 73,

pi. viii. tig. y.

Triforis McAndrei, II. Adams, Proc. Zool. Soc. 1848, p. 1.

Triforis uirea, M. Sars, Chr. Videns.-SeL-k. Forhnnd. 1858, p. 8o.

Laocochlis pojnmeranice, I)unker &; Metzger, Isacb. d. deutscb. mal.-

zool. Gesellscb. 1874, p. 7, and Nordsee Jahrb. der ' Pommerania,'

1874, pp. 249 & 258, pi. vi. fig. 3, and woodcut p. 2U4, fig. ^3.

Cerithium granosum, AV vville Tbomson, Deptbs of tbe Sea, 1873, p. 463.

Lceocochlis yranosa, G.'O. Sars, /. c. p. 100, pi. xiii. fig. 6; Jefireya,

Mollu.sca of tbe ' Lightning ' and ' Porcupine ' Expeditions, Proc.

Zool, Soc. 1885, p. 52.
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In Wyville Thomson's ' Depths of the Sea,' 1 873, p. 463,
it is stated :

" Cerithium granosum, S. V. AYood, is also

common to Norway and Shetland;" and I myself have a
small dead specimen which was given me by my late friend

Mr. E. Waller as from " Shetland ;

" but Jeffreys does not

give a station in his report which is in the Shetland Sea.

The following, however, establish its claims to be included in

our fauna :— ' Porcupine,' 1869, St. 23 a, lat. 56° 13' N.,

long. 14° 18' W., that is, south of Rockall in 420 fathoms
;

Stations 89 and 90, which were on the ' Holtenia^ ground,

N.W. of the Butt of Lewis, lat. 59° 38' to 41', long. 7° 46'

to 34' W., in 445 and 458 fathoms.

It was also taken to the north of our area by ' Lightning,'

'

St. 2, and ' Porcupine,' 1869, St. 65. I have myself dredged
it in several places on the west of Norway, and Sars haa
recorded it from Finmark. As a fossil it occurs in the Red
and Coralline Crags, and also in the Antwerp Crag.

BIBLIOGEAPHICAL NOTICES.

Insects, their Structure and Life. A Primer of Entomology. Ey
George H. Caepentee, B.Sc. Lond. Pp. xi, 404. London,

J. M. Dent & Co.

In this useful little book Mr. Carpenter has given a sketch of the

structure of insects in general (the cockroach being taken as a typical

example), and an abstract of the classitication, structure, habits, and
pedigree of insects, not forgetting to add a Bibbography and Index.

Although the book does not profess much originality, it is well

arranged, and contains a large amount of information which it

would require much time and trouble to collect elsewhere, even with

the aid of the bibbography which Mr. Carpenter has appended to

his work. The non-technical portions (those dealing w-ith habits,

evolutioij, pedigree, &c.) are written in a very clear and pleasing

style, and may interest many readers who might not care for the

more techuical parts of a work on entomology : for the subject is so

vast and varied that it presents ample materials for study, equally

to the systematist, the comparative anatomist, the field naturalist,

the geologist, the philosopher, and the amateur who wishes for as

much general superticial knowledge of everything as he can obtain.

It is not to be supposed that a book of such a comprehensive

character can be free from error ; but although we may not

always agree with the author's conclusions, we have not noticed

anything which we should be disposed to regard as seriously

detracting from its value. The amount of space devoted to different

parts of the subject, the reliabiUty and real importance of various

observations and experiments, the mutual aflinities of different

families of insects, the probable number of existing species of

insects, and the problems of Evolution and Geographical Distribu-

tion are all subjects on which no general consensus of opinion c;in

at present be expected.

Ann. dL- Mag. X. Hist. Ser. 7. Vol. iv. 11
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We should mention that the numerous illustrations, though not

original, are taken from a variety of sources, many of which are not

very easily accessible, and a considerable number from American
periodicals.

There is much work still to be done in entomology, and as each

generation of entomologists starts with far greater facilities for

work than their predecessors have enjoyed, it is from the younger
entomologists, like Mr. Carpenter, that we may confidently expect

a large increase of our knowledge of the iusect-world.

Cries and Call-notes of Birds : luith Musical Illustrations.

By C. A. WiTCHELL. 8vo. Upcott Gill, 1899.

The study which Mr, Witchell has for years past devoted to the

songs and notes of birds, and his musical training, have fitted him
beyond all other ornithologists to produce a reliable popular work
on the subject.

To those who have read with pleasure Mr. Witchell's most
fascinating book ' The Evolution of Bird-Song,' the present more
modest little work will be welcome ; it occupies only eighty pages,

but these are crowded with information. The effort to record the

Nightingale's song in musical notation is a marvel of patient eff'ort

and indomitable pluck on the part of the author. We would
recommend all lovers of British birds to spend a shilling in securing

this valuable addition to their libraries.

MISCELLATsn':OUS.

Parthenogenesis. By Thomas Meehan.

It is about two hundred years ago since Camcrarius recorded the

fact that female mulberries and other trees would produce fruit

without pollinization, though such fruit was sterile. These obser-

vations have since been abundantly confirmed. The necessity of

pollen to fertile seed came to be regarded as absolute law until

some fifty years ago, when the Curator at Kcw, ^fr. John Smith,

announced that an Australian plant of which he had but one female

specimen perfected its seeds. It proved to be a new Euphorbiacca?,

and he named it Cadehogyne ilicifolia—the generic name from its

supposed parthenogenetal character.

The author of this paper was a student in Kew at that time, and
well remembers the incredulity with which the announcement was
received, that nature should seem to make a universal law in relation

to method of reproduction, and yet make a striking exception in

this case. Nature furnishes infinite variation, but these variations

seem to be only of one general plan. It seemed more probable

that, in some method unexplained, pollen had been formed, and
really pollinated the embryo. It does not appear that any further

observations on this plant were made at Kew, or, if made, recorded.

Strasburger took up the subject again in 187S; but though my
good friend Mr. George Nicholson, Curator of Kew, writes under
date of April 10, 1897, that '* the whole business has been threshed

out by Strasburger," the latter seems to be more concerned about
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the cell-development than the manner of its fertilization. This is

especially true of that part devoted to the castor-oil plant, Ricinus

communis. In Ccelebogyne he insists that the true embryo does not

develop, but that the seeds proceed from adventitious buds from the

wall of the ovary. One may conceive of them as bulblets, analogous

to what we find in viviparous flowers ; but he does not explain how
cotyledonous seeds are constructed in this way.

In 1894 the author of this paper decided to make for himself

careful observations on Bicinns. A number of plants were set out

in a mass where he could easily watch them. Every male bud that

could be observed was rubbed away before expansion. For all this

an abundance of seed matured. It was found subsequently that

there were other plants within a quarter of a mile. It was thought

best to repeat the observations another year. The following year

no plants were near but those under observation, and it began to

look as if the plants had no use for pollen. Still there seemed

doubt, and the observations were continued yearly to the end of

1897—aU with the same result. Dr. Ida A. Keller, Professor of

Biology in the Philadelphia Girls' High School, an experienced

microscopist, aided me considerably in the observations made, and

only for the fact that in one of her acute examinations she dis-

covered a pollen-tube at work on the ovarium, there would have

seemed no room for doubt that pollen was unnecessary for the

production of perfect seed in Bidnus. It was determined to try

once more. The past year (1898) only one plant was allowed to

grow and only one flower-spike permitted to remain. All the others

were cut away in the bud. This permitted closer examination,

which was made almost daily. I noted for the first time that there

were on the pedicels with the female flowers buds scarcely larger

than pin-heads, and, under a strong lens, evidently antheriferous.

These were carefully cut away. As the female flowers opened they

all withered, unlike their fertility in former years. There seemed

no doubt that pollen was essential. After half the spike had fallen

away, the upper portion—say some twenty flowers—showed a

disposition to permanence. The pretty fringed pistils protruded and

continued perfect for many days. Finally, the capsules enlarged

until they had about reached the usual dimensions. Now it seemed

as if the plant would produce seed without the aid of pollen. After

turning brown and seemingly ripe they were found to be as empty
as Camerarius's mulberries were.

While under the impression during the earlier years of these

observations that Bicinus was fruiting in the absence of pollen, I

was encouraged by observations seemingly confirmatory by Judge

Day, of Eufialo, and Prof. Greene, of Washington, on other plants.

At the same time I had noticed that solitary female plants of Gingl-o

biloha were fruiting abundantly in Gcrmantown, while the only

known male plant was at Woodlands, some ten miles away.

Eecently Japan botanists have discovered spiral coils of spermatozoids

in the generative cells of Gincjlo, and others have observed them in

Cycas revoluta.

The conclusion reached by the author is that though for several
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years he regarded the castor-oil plant, Richms communis, as a

genuine case of parthenogenesis, the past years experience still

leaves the matter open to doubt. If it be true that the female

flowers of Cifcas revoltita can generate spermatozoids in their ovaries,

and thus self-fertilize the ova, the occurrence must be rare. In this

vicinity old specimens of this plant are frequently seed-bearing

apparenthi ^ but in every case examined by the author they were
found to have only empty capsules.

It seems to the author that tlie subject of parthenogenesis is by
no means thoroughly " threshed out," and the gbject of this paper
is to encourage continued observations.

—

Proc. Acad. Nat. Sci.

Philad. 1899, pp. 97-99.

Relations of the Land-Molluscan Fauna of South America.

At a meeting of the Academy of Xatural Sciences of Philadelphia

on the 23rd May, 189.9, Mr. H. A. Pilsbry spoke of the extrinsic

i-elations of the land-raolluscan fauna of South America, recounting

and commenting upon the various theories advanced to account for

the relations existing between the South-American, African, and
Australo-Zealandic faunas. The evidence of former Austral land

connecting South America with. Australasia, derived from a study of

the Bulimulidag, the Macroogona, &c., was detailed. The speaker

gave his reasons for preferring the hypothesis of a former extension

of Antarctic land to that of a South- Pacific continent, as advocated by
Prof. Hutton* and some others. He claimed that the present fauna of

Southern Polynesia was not consistent with Hutton's supposition

that these islands had been submerged, and thus their fauna
destroyed, on the sinking of the supposed Pacific continent entirely

below the sea, the present " islands being merely outgrowths on its

submerged back." Some Polynesian groups, such as Partula,

belong to very primitive, and therefore ancient, groups, unknown in

any other area, and indicating great antiquity for the Polynesian

archipelagos f. Xeitlier is the present fauna of Polynesia consistent

with the hypothesis that these islands are unsubmerged remnants of

a Pacific continent.

The enigmatic relations of the freshwater fishes, snails, and the

terrestrial Streptaxidte of tropical South America with the African

fauna were discussed.

The speaker considered the neotropical region of Wallace to bo

composite, the Antillean and Southern Mexican area representing

a tract independent from North and South America in Mesozoic and
perhaps earlier time, on which the faunal problems had been inde-

pendently worked out.

—

Proc. Acml. JS'al. Sci. Philad. 1899, p. 226.

* See Proc. Linn. Soc. New South Wales, 1806, p. 36, for an able

paper advocating Prof. Hutton's views, an abstract of which appeared in

the ' Annals ' for .July 1890, p. 120.

t Partula, like the allied Avhatiuella of the Hawaiian grouji, has a
bottle-shaped kidney with direct, not reriexed, ureter, as in Limnrea.
These forms have no relations with the Iiulimulid;e and Achatinida), ^vith

which conch. ilogists associate them, but lie at the base of the terrestrial

pulraouate tree.
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Key to the Isopods of the Pacific Coast of yiorth

America, loith Descriptions of Ttceuty-tioo new Species. 3y
Harriet Richardson *.

The Isopods of the Pacific coast of Xorth America have
claimed the attention of a number of naturalists during the

last half of the nineteenth century. Among the first to con-

tribute to the knowledge of the fauna of that region was
Dana. Stimpson also belongs to the earlier part of that

period
; his work on the Crustacea and Echinodermata of the

Pacific shores of North America, published in 1857, was the

first special treatise on the forms of that locality. In con-

nexion with the work of the later part of the past fifty years,

the names of Stuxberg, Lockington, and Harford form one
group as contemporaneous workers (1875-76), those of

Schiodte and i\Ieinert and Budde-Lund another group

(1888-85), while the publications of Dr. Hansen and
Dr. Benedict represent the latest (1898) work on the Isopods

of that coast.

The number of species already described is 75, and 22 are

added in the present paper. These species represent -14 genera

and 16 families f-

The author has used Dr. Benedict's keys for the genera

Synidotea and ArctnruSj and is indebted to Professor Sars for

* From a separate copy from the ' Proceedings of the United States

National Museum,' vol. xxi. pp. 815-869 (1899).

t [The index-list of tribes tec. is here omitted.]

Ann. d- Mag. S. Hist. Ser. 7. Vol. iv. 12
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many suggestions obtained from his excellent work on the

Crustacea of Norway. In many places his synopses of the

families and genera have been used in entirety. Other

authors have been most helpful : Hansen on the Cirolanidajj

Schiodte and Meinert on the Cymothoidge ; Budde-Lund on

the Oniscida3 ; and others, to whose works specific references

are made.
The present paper is based on material contained in the

U.S. National Museum.

Analytical Key to Tribes or Superfamiltes of Pacific Coast

Isopoda *.

a. Le?s of first pair clieliform. Uropoda terminal.

Pleopoda, wheu distinctly developed, exclu-

sively natatory '
I. Chelifera.

a', Le{?s of first pair not clieliform.

h. Uropoda lateral.

c. Uropoda forming together with the terminal

segment of the metasome a caudal fan.

Pleopoda for the most part natatory II. Flabellifera.

c'. Uropoda vah'e-like, inilexed, arching over

the pleopoda, which to a great extent are

branchial III. Valvifera.
6'. Uropoda terminal.

c. Free forms.

d. Pleopoda exclusively branchial, generally

covered by a thin opercular plate (the

modified first pair) IV. Asellota.

d'. Pleopoda fitted for air-breathing V. Onisooidea.
c'. Parasitic form? VI. Epicaridea.

I. CHELIFERA.
Family I. Tanaidae.

Body scarcely attenuated behind. Mandibles without palp.

Coxal plates inconspicuous. Superior antenna3 with one

multiarticulate flagellum. Anterior maxillaj with only a

single masticatory lobe
;

posterior ones quite rudimentary.

Second pair of legs ambulatory in character. Epignath of

maxillipeds narrow, falciform.

1. Tanais, Audouin & .Milne- Edwards.

Antennfe short, subequal. Pleon five-jointed ; fourth

joint short ; fifth joint terminated by a pair of single branched

filamentary uropoda. Only three pairs of pleopoda. Palp of

anterior maxillai biarticulate. Eyes well developed. Supe-
rior antennae three-articulate, with small terminal fiagellum.

* Sara's analytic key has been used with slight modifications, Sara's
' An Account of the Crustacea of Norway,' 11., Isopoda (1896), pta. i., ii.

p. 3.
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Fi-. 1.

Analytical Key to the Species of Tanais.

a. Inferior antennae scarcely half the length

of superior antennae. Pereiopoda
having the first three joints short and
broad, affixed to sides of pereion like

plates of mail 1. T. loricatus, Spence Bats,
a'. Inferior and superior antennas of nearly

equal length. Pereiopoda with joints

not dilated, slender 2. T. alascensis, sp. n.

1. Tanais loricatus, Spence Bate.

Tanais loricatus, Spence Bate, Lord's Naturalist in British Columbia,
ii. (1866), p. 282.

Hah. Esquimault Harbour, British Columbia.

2. Tanais alascensis, sp. n.

Body three and a half times longer than broad.

Head large, narrowed anteriorly. Fron-
tal margin almost straight. First pair of

antenna short, stout, consisting of four

joints, the first joint being the longest.

Second pair of antennas more slender, a

little longer, consisting of four joints,

the first joint being longest, and a rudi-

mentary flagellum. Eyes small and
pedunculated.

The first segment of the thorax is con-

fluent with the head. The second, third,

fourth, and fifth segments increase slightly

in length ; the fifth and sixth are about

equal ; the seventh is not quite so long as

the preceding one.

The abdomen is composed of five seg-

ments, the first three of which are sub-

equal ; the fourth is short, about half as

long as any of the others and also nar-

rower ; the terminal segment is as long as

the two preceding ones together, and is

rounded posteriorly, with a slight median
notch. The segments of the abdomen
decrease in width gradually from the first

to the terminal segment. The terminal

filaments are seven-jointed and single-

branched, and are furnished at their ex- Tanais alnscensis,a^.n.

tremities with a few long hairs. x 8. a, dorsal view

;

The first pair of legs are stout and
f^iofthlfirif

"^- °^

chelate ; the propodus is produced into a ^° 3 p .

12*

a

ir
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strong immovable finger, irregular in shape, liaving its

central portion raised and truncate on its upper surface, whic'i

is distinctly serrate. The dactylus is likewise serrate on its

inner surface. The other legs are slender, with a gradual

increase in stoutness.

Colour brown, marked in some specimens with a darker

brown, and having oval patches of the darker colour on

the head.

Kyska Harbour, Alaska; Mr. W. H. Dall collector; depth

6 to 8 fathoms.

Type. No. 22563, U.S. N. M.

II. FLABELLIFERA.

Analytical Key to the Families of Flahellifera,

a. Pleon consisting of six segments.

b. Ui'opoda with one of the branches almost

obsolete oi- rudimentary, not lamelliform. .

V . Uropoda witli both branches developed
;

mostly lamelliform.

c* Maxillipeds with the palp free, the mar-
gins of the last two joints more or less

• setose, never furnished with hooks.

d. Mandibles with the rather broad, more
or less tridentate cuttiug-edges meeting
squarely behind the large upper lip

;

the secondary plate and peculiar equi-

valent foi the molar well developed.

First maxillpp having the plate of the

first joint armed with three spines,

that of the third with many. Second
maxillpe of moderate size, the three

free plates very setose. Maxillipeds

with the palp rather broad, very setose.

d'. Mandibles with the distal part produced
into a long prominent process, the

pair nnich overlapping ; the secondary

plate and molar evanescent. First

maxilht having the plate of the first

joint unarmed, of the third carrying

one very long spine. Second maxillae

small and feeble, the free ])lates almo.*t

rudimentary, with few seta?. Maxilli-

peds with tlie palp narrowed, not very

setose

c. Maxillipeds with the palp embracing the

cone formed by the distal parts of the

II. LlMNORIID.«.

III. CiROLANIDiB.

IV. CORALLANIDJB.

* The four points following b' are taken from Hansen's analytic key
of the Cirolanidaj (Videnak. Selsk. Skr. tith ser , natur. og math" Afd. v.

1890, p. 317), as translated by Stebbing, Hist, of Crust. 18i>.'^, pp. 340, 341.
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u'outh-organs, the inner upper margin
and apex never setose, the apex and
sometimes the inner upper margin, at

least ill the males and females without
eggs, being furnished with outward
curved hooks.

d. Mandibles with the secondary plate very
often visible

;
palp with no inflated

joint. Maxillipeds commonly seven-
jointed, sometimes four-jointed, the

last joint in the latter case rather short,

obtuse. Antennae * long, unequal,
with well-detined peduucle and fla-

gellum V. Moir<M.
d' . Mandibles with no secondary plate

;

the palp in adults with first joint or

both first and second joints inflated.

Maxillipeds always four-jointed, last

joint rather long and narrow, subacute.

Antennae * much reduced, without
clear distinction between peduncle and
fla^ellum VI. Cymothoidje.

I. Pleon consisting of less than six segments.
b. Pleon with two segments. Uropoda with

one branch flxed, immovable \ll. Sphjeromid^.
b'. Pleon with four segments. Uropoda with

both branches movable VIII. SEROLiD.a?,

Family II. Limnoriidae.

2. LiMNORiA, Leach.

3. Limnoria Uynorum (Rathke).

Cymothoa lignonon, Rathke, Skrivt. af Naturh. Selsk. v. 1799, p. 101,

pi. iii. fig. 14 (White).

Limnoi-ia tenebrans, Leach, Ed. Encycl. vii. 1813, p. 433 (Am. ed.

p. 273); Trans. Linn. Soc. xi. 1815, p. 371; Diet. Sci. Nat. xii.

1818, p. 353; Desmarest, Consid. Crust. 1825, p. 312; Latreille,

Regne Anim. iv. 1829, p. 135 ; Edwards, Anuot. de Lamarck,
v. 1838, p. 276; Hist. Nat. des Crust, iii. 1840, p. 145; Regne
Anim., Crust. 1849, p. 197, pi. Ixvii. fig. 5; Gould, Invert. Mass.

1840, pp. 338-354; Verrill, Proc. Am. Assoc. 1873 (1874), p. 367.

Limnoria iiynorum, "^^'hite, Pop. Hist. Brit. Crust. 1857, p. 227, pi. xii.

fig. 5; Bale, Rep. Brit. Assoc. 1860 (1861), p. 225; Bate & West-
wood, Brit. Sess. Crust, ii. 1868, p. 351 ; Norman, Rep. Brit. A.ssoc.

1868 (1869), p. 288; Verrill, Am. Journ. Sci. 3rd ser., vii. 1874,

pp. 133, 135; Proc. Am. Assoc. 1873 (1874), p. 371; Report U.S.

Commissioner of Fish and Fisheries, 1874, pt.i. p. 379 (85) ; Harger,

Report U.S. Commissioner of Fish and Fisheries, 1874, pt. i. p. 571

(277), pi. vi. tig. 25 ; Proc. U.S. Nat. Mus. ii. 1879, p. 161 ; Stebbing,

Trans. Devon. Assoc. 1874, p. 8; Ann. & Mag. Nat. Hist. ser. 4,

xvii. 1876, p. 79 ;
Smith, Proc. U.S. Nat. Mus. ii. 1879 (1880), p. 232,

tig. 2.

* Inserted by author.
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Limnoria uncinata, Heller, Verb. k. k. zool.-bot. Ges. Wien, xvi. 1866,

p. 734.

Limnoria lirpiormn, Harger, Report U.S. Commissioner of Fish and
Fisheries, 1878, pt.iv. pp. 373,376. (See Harger for fiirthersynonymy.)

Limnoria califurnica, Howston, Proc. Cal. Acad. Sci. v. 1874, p. 24
(nomen nudum).

Hah. Pacific Ocean ; Bering Island. Also found on east

coast of North America from Florida to Halifax, on the coast

of Great Britain, and in the North Sea. Specimens from

San Diego, California, collected by Mr. Henry Hemphill and
labelled " Limnoria californica, Hewston," are in the

National Museum,

Family III. Cii'olanidce.

Analytical Key to the Genera o/ Cirolanidae *.

Pedimcle of second antennae five-jointed. Plate of

second joint of maxilliped.s furnished with hooks.

First and second pleopods alike, with at least inner

branch submembranaceoua. Uropoda with inner angle

of peduncle produced 3. Cirolana.

Peduncle of second antennre four-jointed. Plate of

second joint of maxillipeds without hooks. Pleopoda
with both branches submembranaceous. Uropoda
with inner angle of peduncle verj^ little produced.

Superior antennae with fir.-t joint of peduncle quite

short, and extended straight in front at a right angle

to remaining part of the antenna 4. Eurydice.

3. Cirolana, Leach.

Analytical Key to the Species o/ Cirolana.

Headwithont median process. P'irstpair

of anteunjie reach apex of peduncle of

second pair of antennae. Terminal
abdominal segment subtriangular,

armed on its posterior margin with
twenty-six spines. Both brandies of

the uropoda rounded posteriorly and
armed with spines 4. C. Harfordi (Lockinp^ton).

. Head with long, straight, median pro-

jection. First pair of antennae reach

the posterior margin of the third tho-

racic segment. Terminal abdominal
segment rounded and crenulate on its

fiosterior margin, and fringed with

ong hairs. Inner branch of the uro-

poda obliquely truncate posteriorly . . 5. C. Unguifrons^ sp. n.

• The characters in this key on the Cirolanidse are taken from Stebbinff,

'History of Crustacea ' (1893), p. 342.
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4. Cirolana Harfordi (Lockington).

Mga Harfordi, Lockington, Proc. Cal. Acad. Sci. vii. 1877, pt. i. p. 46.

Cirolana californica, Hansen, Vidensk. Selsk. Skr. 6th ser., natur. og

math. Afd. v. 1890, pp. 338, 339.

Hah. Victoria, British Columbia. California: Santa Rosa

Island, San Diego, Catalina Harbour, Pacific Grove, Monterey

Bay ; Lower California, specimens lighter in colour.

Miers * remarks upon having examined specimens of j!Ega

Harfordi, sent by Mr. Lockington to the British Museum
and designated Idotea Harfordi in a manuscript note of the

author. He considers that the specimens belong to the genus

Cirolana or a closely allied type, without further identifying

them. Hansen f also states that, according to Miers, ^ja
Harfordi is probably a Cirolana. He had not seen Lock-

ington's description, but followed Miers regarding the syste-

matic position of the species.

Specimens of ^fja Harfordi were sent by Mr. S. J. Holmes
to the National j\luseum from the California Academy of

Sciences, which prove to be identical with Cirolana californica,

Hansen.

5. Cirolana linguifrons, sp. n.

Colour yellow, marked with scattered black dots. Body
elongate-ovate, about five times longer than broad, greatly

convex.

Fig. 2.

Cirolana linguifrons. x 13^ a, head ; b, terminal segment.

Head with the frontal margin produced in a long straight

process, rounded anteriorly, and somewhat dilated. Eyes

large, distinct. First pair of antennse with joints of the

peduncle large; flagellum of fifteen short joints extends to

the posterior margin of the third thoracic segment. Second

• Miers, Joum. Linn. Soc. London, xvi. 1883, p. 19.

t Hansen, Vidensk. Selsk. Skr. 6th ser., natur. og math. Afd. v. 1890,

pp. 338, 339 ; for synonymy see p. 357.
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pair of antennae, with a flagellum of thirteen long joints,

extend to the posterior margin of the fifth thoracic segment.

The first tliree segments of the thorax are short; the other

fonr segments are long. The epimera of the second, third,

and fourth segments are not produced at the apex ;
those of

the fifth, sixth, and seventh but slightly produced.

All the abdominal segments conspicuous, the first five

being of equal length. The terminal segment is rounded

posteriorly, faintly crenulate, and fringed with long hairs.

The base of this segment is raised above the otlier portion

and has a well-defined edge with two points extending back-

ward, one on either side of the median line. The uropoda
extend beyond the tip of the abdomen ; the inner branch is

obliquely truncate
; the outer braueli is more rounded ;

both

brandies are fringed with long hairs.

I'he prehensile legs are short ; the gressorial legs are long

and slender. The legs increase gradually in length from

the first to the seventh p*iir.

Two specimens, from Monterey Bay, California, collected

by Mr. Heath from sandy shore at mean tide.

Ti/pe. No. 22564, U.S. N. M.

4. EuKYDiCE, Leach.

6. Eurydice caudata, sp. n.

Body elongate and narrow. In male abdomen is equal in

length to thorax ; in female it is shorter. Surface of body
smooth.

Head widely rounded in front ; its anterior margin narrowly

thickened. Eyes large and round, and situated at a distance

of one third the width of the head apart. First pair of an-

tenna»- extend to the posterior margin of the head ; flagellum

contains five articles, the first of which is very long and those

following quite short. The second pair of antennae extend as

far as the posterior margin ot the fourth segment of the

abdomen; the fiagelluni consists of twenty-five long slender

joints. In the female the second pair of antennae are much
shorter, reaching only to the posterior margin of the last

thoracic segment ; tlie flagellum contains about twenty
joints.

']'he thoracic segments are subequal. The epimera are

narrow, and those of the last three or four segments acutely

pointed.

All the abdominal segments are visible in a dorsal view.

The terminal segment is rounded at the sides and truncate at
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its extremity, the lateral angles being produced in a short
triangular process, between which
the posterior margin is distinctly

denticulate and bears four spines,

which are about twice as long as

the lateral teeth. The uropoda
are short, not reaching the extre-

mity of the terminal segment,

are truncate and crenulate on
their posterior margins. The
uropoda, as well as tiie terminal

segment, are fringed with short

hairs.
T"! ^ 1 1 J 1 >^ ^ ,,. Eurydice caudata. Last two
ilie legs are long and slender A • „, ,^„„^ ,. .,

J 1 •
1

• abdomnial sesnieiits, greatly
and armed with many spines. enlaro-ed.

Colour light brown marked
with black spots.

Individuals of this species were collected at Isthmus Cove,
Catalina Island, C!!alifornia, by the U.S. Fish Commission
steamer ' Albatross.'

' Type. No. 22565, U.S. N. M.
This species resembles E. Grimaldii, Dollfus *, more closely

than it does any other species of the genus. It differs in the

following characters :

—

1. The greater number of joints in the flagellum of tlie

first pair of antenna}. In our species there are live joints,

while in E. Grimaldii the flagellum is uniarticulate.

2. In the fewer number of joints in the flagellum of the

second pair of antennae. In our species there are only

twenty-five, while in E. Orimaldii the flagellum contains

thirty-two articles.

'6. In the presence of four spines on the posterior margin

of the terminal segment. In E. Grimaldii the posterior

margin is denticulate ; in our species it is denticulate and
also bears four spines.

Family IV. Corallanidag.

5. COKALLANA, Dana.

7. Corallana truncata, sp. n.

Body elongate, about three and a half times longer than

wide ; colour yellow.

* Bull. Soc. Zool. France, xiii. 1888, pp. 35, 36; " Sur quelques

Crustac6s Isopodes du Littoral dea Ajores," A. Dollfus.
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Head with a small median point. Eyes large, situated but

a little distance apart. First pair of antennse, with a flagel-

lum of about nine articles, extend to the antero-lateral angle

of the first thoracic segment. Second pair of antennae broken

in specimen.
Fi^. 4.

Corallana truncata. x ISj.

a, head ; 6, abdomen and last thoracic segment.

First segment of the thorax is as long as the iiead, and

about one and a half times longer than any of the other

segments. Epimera of the second and third segments

narrow; those of the remaining segments very broad.

The first abdominal segment is almost entirely covered by
the last thoracic segment. The second, third, and fourth

segments are tuberculated on their posterior margins. The
fifth segment is also tuberculated, the tubercles on eitiier side

of the median line of tubercles being larger and more con-

spicuous. At the base of the terminal segment are four

tubercles, the two centre ones being the larger. The ter-

minal segment is subtriangular with truncate apex. The
posterior margin is armed with spines. The inner branch of

the uropoda is truncate posteriorly and armed with spines;

it is about twice as broad as tiie outer branch, wliich is

lanceolate in shape.

There is but one specimen, from Catalina Island, Cali-

fornia; collected by Dr. J. G. Cooper.

Type. No. 22566, U.S. N. M.

Family V. .ffigidae.

Analytical Key to the Genera of ^Egidae.

a. Bodv rather compact. Superior antennae short, \vith

first t\N-o peduncular joints more or less expanded.

Epistome large, linguiform, projecting between the

buses of inferior antennae. Maxillipeds with palp

composed of five joints. Anterior pairs of legs with

propodus simple, cylindrical, not expanded, dactylus

abruptly curved in middle. Front separating the

whole or a great part of the first article of the first

pair of antennae. Flagellum of first pair of antennae

composed of many articles. .Abdomen compact . . C>. .t!ga.
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Body more depressed than in ^ya. Superior
antennae short, with hasal joints not expanded.
Epistome very small and narrow. Maxillipeds

with palp composed of only two joints. Anterior

pair of legs with propodus more or less expanded,
dactylus forming a very large and evenly curved
hook. Front covering more or less the peduncle of

the first pair of antennas. Flagellum of tirst pair of

antennte composed of four to six articles. Abdomen
relaxed 7. Rocinela.

6. ^GA, Leach.

Analytical Key to Species of ^-g?)..

[Dana.
8. ./£". microphthalma,

Eyes very small ; second joint of first pair

of anteunfe without process at its apex

;

terminal abdominal segment triangular,

with rounded apex ; inner branch of uro-

poda with apex faintly arcuate obliquely .

. Eyes almost contiguous; second joint of

lirst pair of antennae with a process at its

apex nearly as long as following joint;

temiinal abdominal segment with its apex
arcuate-truncate ; inner branch of uropoda
Bubtruncate 9. JE. Lecontii (Dana).

8. ^ga microphthalma, Dana.

JEga micropththalma, Dana, Proc. Acad. Nat. Sci. Philad. vii. 1854,

p. 176 ; Stimpson, Journ. Bost. Soc. Xat. Hist. vi. 1857, p. 68.

Hah. Monterey, California,

9. ^ga Lecontii (Dana).

^gacylla Lecontii, Dana, Proc. Acad. Nat. Sci. Philad. vii. 1854, p. 177;

Stimpson, Journ. Bost. Soc. Nat. Hist. vi. 1857, p. 69.

Hah. California.

Body elongate, oval ; surface smooth ; colour yellow, with

a few brown dots ; eyes reddish brown.

Head with anterior margin bisinuated, the median point

separating the basal joints of the first pair of antennze and

extending one third the length of these joints. Eyes large,

oval, very close together at upper inner angle. First pair

of antennae with basal joints very large, dilated; second joint

of peduncle dilated, and with a process at its apex extending

nearly the length of the third joint ; third joint very narrow,

about one third the width of two preceding joints ; flagellum,

composed of seven joints, extends the length of the peduncle

of second pair of antennse. ISecond pair of antennae, with a
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flagellum of twelve joints, extend almost to the posterior

margin of the first thoracic segment.

The last four thoracic segments Fig. 5.

are each a little longer than any of

the first three. The epimera are

narrow, with rounded post-lateral

angles.

The five abdominal segments are

of equal length. The terminal seg-

ment is subtriangular, with truncate

extremity ; its posterior margin is

crenulate and fringed with iiairs.

The iiropoda exceed slightly the

length of the abdomen. The inner

branch is about twice as wide as the

outer branch; is obliquely truncate ^l^tia Leco,itii(\)m&). x 2.

and crenulate. The outer branch is

narrow, rounded posteriorly, and smootli. B^th brandies are

fringed with hairs.

The legs are long and slender. Five spines are present on
the merus of the prehensile legs. The gressorial legs are but

slightly spinulose.

Two specimens examined were collected at Monterey Bay,
California, by Mr. Heath.

The description of this species of ^ga by Dana as ^ja-
cylla Lecontii was from a young specimen *. The individual

sent us is thought to be the adult form, and differs from

Dana's description f of the young individual in the crenulated

posterior margin of the terminal segments, in the truncated

inner branch of the uropoda, and in the addition of two joints

to the length of the flagellum of the second pair of antennae.

7. RociNELA, Leach.

Analytical Key to the Species o/ Rocinela.

o. Flagellum of second pair of antennae

with fourteen to sixteen joints.

h. Propodus of prehensile legs with

two to four spines.

* Schiodto and .Meinert rej^ard ^(janjlla, Dana, a-s synonymous with

Mga, and remark that Dana'.^ specimen, by which tlie genus .-EiiacyUa

was instituted, wa^ a young .Kija. See • Naturhi*toii-.k Tidsskrift,' xii.

1879-80, p. 33i. See also Liitken, Vid. Medd. Naturh. For. J8(X),

p. 180.

t There are no specimens of tlie young in the National Museum.
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c. First thoracic segment with
antero-lateral angles produced
horn-like at sides of head.

Frontal margin of head pro-

duced. Spots wanting on
fourth and fifth abdominal
segments and base of terminal

segment 10. Ji. comuta, Richardson.

c'. First thoracic segment normal.

Frontal margin of head not

produced. Spots present on

fourth and fifth abdominal
segments and base of terminal

segment 11. R. bdliceps (Stimpson).

h' . Propodus of prehensile legs with
five or six spines 12. i?. laticauda, Hansen.

a . Flagellum of second pair of antennae

with ten to eleven join t.«i.

b. Tubercles developed on all the
segments of the body 13. i?. tuhercnlusa, Richardson.

b'. No tubercles developed on body.
Terminal segment of body orna-

mented with a very wide cres-

centiform band, from whose
posteriorborder three large hasti- [nert.

form stripes project backwards . 14. E. aries, Schiodte & Mei-

10. Rocinela comuta^ Richardson.

Roanela comuta, Richardson, Proc. Am. Phil. Soc. xxsvii. 1898,

p. 12, figs. 1, 2.

hab. Off Shumagin Bank, Alaska.

11. Rocinela helliceps (Stimpson).

JEya helliceps, Stimpson, Proc. Acad. Nat. Sci. Philad. xvi. 1864,

p. loo.

^ga alaskensis, Lockington, Proc. Cal. Acad. Sci. vii. 1877, pt. i.

p. 46.

Rocinela alancensis, Richardson, Proc. Am. Pbil. Soc. xxxni. 1898,

p. 11.

Hah. Cortes Bank, Calit'ornia, to Alaska and Bering Sea.

12. Rocinela laticiuda^ Hansen.

Rocitiela laticauda, Hansen. Bull. Mus. Comp. Zool. xxxi. 1897, uo. 5,

pp. 108, 109; Richardson, Proc. Am. Phil, Soc. xxxvii. 1898,

pp. 14, 15, figs. 5, 6.

Hab. OfFAcapulco; near Tres Marias Islands ; off ^lazat-

lan ; off San Luis Obispo Bay, California ; off Esteros Baj,

California; Paget Sound, Wa.5hington ; Unimak Island,

Alaska.
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13. Rocinela tuberculosa^ Richardson.

Rocinela tuberculosa, Richardson, Proc. Am. Phil. Soc. xxxvii. 1898,

p. 16, fig. 10.

Hah. Southern part of Gulf of California.

Fig. 0.

Rocinela belliceps (Stimpson). x 2§.

14. Rocinela aries^ Schiodte & Meinert.

Rocinela aries, Schiodte & Meinert, Naturhistorisk Tidsskrift, xii.

1879-80, pp. 401-403, pi. xiii. figs. 7, 8.

Hab. Mazatlan ; Lower California ; Panama Bay.

Family VI. CymothoidaB.

Analytical Key to the Genera q/" Cymothoidae.

Head deeply immersed or set in the first thoracic seg-

ment, whose antero-lateral angles project forward.

h. Abdomeu deeply immersed.

rirst pair of anteunse more often dilated, rarely

compressed. First four or five segments of body
long, subequal in length, except the first, which
is a little longer ; last two or three segments

abruptly shorter, very often decreasing gradually

in length. Terminal segment of abdomen sub-

triangular or semicircular, often bilobed. Body
oblong 8. Meinertia.

b'. Abdomen scarcely immersed.

First pair of antennae very much compressed. Seg-

ments of thorax either equal in length or the

first segment abruptly longer than the others and
the last segment abruptly shorter than the others.

Terminal segment of the abdomen varying in size

and form. Body suboval, more or less contorted. 9. Livoneea.
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a' . Head not at all immersed.
b. Body relaxed. Posterior angles of first segment of

body prominent or produced, very often acute
;

posterior angles of the following segments in-

creasing gradually in length, the first of these

very often scarceh' prominent, the posterior ones
very often produced, abruptly longer than the
first. Epimera of the first segments very often

involuted, and extending beyond the posterior

angle of the segment ; posterior ones produced,
acute. Sides of the first five segments of abdo-
men more or less profoundly incised 10. Neroeila.

b . Body compact. Posterior angles of first segment
of body scarcely prominent, occasionally produced,
those of following five segments scarcely or not

at all prominent ; those of seventh segment pro-

duced. Epimera of first segments very often

almost reaching, or not reaching by a short

distance, the posterior angle of the segment.
Sides of the first segments of the abdomen whole
or obscurely emarginated, of the posterior ones

gradually more profoundly emarginated or in-

cised 11. Anilocra.

8. Meineetia, Stebbing*.

15. Meineriia G^aMo??c^aMC??V (Milne-Edwards).

Cymothoa Gaudichaudii, Milne-Edwards, Hist. Nat. Crust, iii. 1840,
p. 271.

Ceratothoa rapax, Heller, Reise Xovara, Crust, xii. p. 146, fig. 17.

Ceratothoa Gaudichaudii, Schiodte & Meinert, Xaturhistorisk Tida-
skrilt, xiii. 1681-83, pp. 335-340, pi. xiii. figs. 11-15.

Hah. Mazatlan.

9. LivoNECA, Leach.

Analytical Key to the Species o/Livoneca.

a. Terminal segment obscurely carinated,

and sides infolded. Caudal appen- [sfc Meinert.
dages destitute of accessory lamellae . . 16. L. califomica, Schiodte

a'. Terminal segment not carinated, sides

not infolded. Caudal appendages fur-

nished with accessory lamellae.

b. Inner branch of uropoda a little longer
and wider than outer branch. Ter-
minal segment sublinguate. Abdo-
men deeply set in thorax 17. i. vvXgariB, Stimpson.

6'. Inner branch of uropoda a little

longer and much narrower than
outer branch. Terminal segment
semicircular. Abdomen less deeply [& Meinert.
inserted in thorax 18. Z. panameusia, Schiodte

• Hist, of Crust. 1893, p. 345.
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16. Livoneca califbrnica, SchioJte & Meinert.

Livoneca californica, Schiodte & Meinert, Naturhistorisk Tidsskrift,

xiv. 1883-84, pp. 372-374, pi. xvi. figs. 1, 2.

hah. Shores of California, near Sail Francisco.

17. Livoneca vulgaris^ Stimpson.

Livoneca vulgaris, Stimpson, Journ. Bost. Soc. Nat. Hist. xxii. 1857,

p. 68, pi. xxii. fig. 9 ; Schiodte & Meinert, Naturhistorisk Tids-

skrift, xiv. 1883-84, pp. 344-349, pi. xiv. figs. 1, 2.

Hah. Shores of California, near San Francisco, to Santa

Margarita Island, Lower California.

18. Livoneca pannmensis, Schiodte t^ Meinert.

Livoneca panamensis, Schiodte tfe Meinert, Naturhistorisk Tidsskrift,

xiv. 1883-84, pp. 349-353, pi. xiii. figs. 11, 12.

Hah. Mazatlan ; west shores of Central i\mcrica ; Panama.

10. Nerocila, Leach.

19. Nerocila californica, Schiodte & Meinert.

Nerocila californica, Schiodte & Meinert, Naturhistorisk Tidsskrift,

xiii. 1881-83, pp. 72-76, pi. v. figs. 12, 13, pi. vi. figs. 1, 2.

Hah. San Diego, California ; Panama Bay.

11. Anilocra, Leach.

20. Anilocra occidentalism sp. n.

Body two and a half times longer than broad.

Head large, broader than long, one half as broad as the

first thoracic segment, produced in front in a short, blunt

process, whose anterior edge is roundly truncate. Eyes large,

situated at a distance equal to almost half the width of the

head apart. The first j)air of antennae are composed of eight

joints and extend to the middle of the first thoracic segment.

The second pair of antennse are composed of nine joints and

extend to the posterior angle of the first thoracic segment

;

they are more slender than the first pair of antennse.

The first thoracic segment is trisinuated on its anterior

margin, and is one and a half times longer than the second

thoracic segment. The other segments are subequal. The
sixth and seventh segments are somewhat narrower than the

fifth, and the seventh is a little narrower than the sixth.
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All the epimera are long and narrow and more or less roundel
posteriorly; they extend fully to the posterior angle of their

corresponding segments, a character

not found in any other species of the Fig. 7.

genus.

The first abdominal segment is

partly covered at the sides by the

last thoracic segment. The firsl five

segments are about equal in length

and width. The terminal segment
is slightly wider than long, equal in

length to the otjier abdominal seg-

ments taken together, is impressed at

the base, and posteriorly rounded.

The uropoda are longer than the last

abdominal segment. Both branches

are similar in shape and size; they

are oar-like, with truncately rounded Anihcra occidentalis. x 4.

extremities.

The legs increase slightly in length. The basis of all the

legs is carinated on the inferior margin.

Colour a light brown, marked with numerous black dots

over the whole surface of the body, with the exception of t!ie

posterior half of the last abdominal segment and the inner

branch of the uropoda, which are a light clear yellow without

spots. The outer branch of the uropoda, which is almost

black, contrasts in a marked degree with the light inner

branch. In the caudal segment the ciiange from the darker

to the lighter half is graduated, making the contrast less

marked.

Two individuals of this species were taken : one by the

U.S. Fish Commission steamer 'Albatross,' station 3138, at

a depth of 19 fathoms, and one by Dr. D. S Jordan, both at

Monterey Bay, California. One was imperfect.

Type. No. 22567, U.S. N. M. Monterey Bay. Depth

19 fathoms.

When compared with A. Icevis, Miers*, from Peru, this

species differs in the shape of the anterior portion of the head,

which in A. Icevi's is narrowed and rounded, while in A. occi-

dentalis it is truncate ; in the greater length of the first

thoracic segment and the equality in length of the succeeding

segments in A. occidentalis, wlnie in A. Icevis the sixth seg-

ment is the longest, tlie others being of nearly cqu:d length;

in the length of the epimera, which in A. occidantalis attain

• Proc. Zool. Soc. London, 1877, p. G72, pi. Ixviii. fig. 6.

Ann. <Sc Mag. N. Hist. Ser. 7. Vol. iv. 13
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tlie posterior margin of the corresponding segments, while

with A. Icevis they are all very small and somewhat spini-

form in the fiftii to the seventh segments ; in the greater

breadth posteriorly of the terminal segment of the body in

A. Icevis^ and in the shape and length of the uropoda in the

two species, the two branches being of unequal length,

lamellate in shape (the inner one the longer), and both shorter

than the last segment of the body in A. Icevis, while in

A. californica they are equal in length, similar in shape,

oar-like, and longer than the terminal segment.

Family VIT. Sphaeromid*.

Analytical Key to the Genera of Spha^romida^.

a. Both exterior and interior branches of uropoda pro-

jecting.

b. Terminal segment of the abdomen excavated at its

extremity 12. Dynamene.
b' . Terminal segment of abdomen entire.

c. Margins of head not produced; antennae con-

spicuous ; legs normal ; mandibles with five-

jointed palp 13. Spharoma.
c'. Anterior and lateral margins of head produced,

concealing antennpe; propodus of first and
second pairs of legs dilated, with retlexed

dactylus ; mandibles with three-jointed palp. . 14. Tecticeps.

a'. Only exterior branch of uropoda projecting
;
penul-

timate abdominal segment in male generally pro-

duced in spine ; terminal segment excavated with
median tooth 15. Ciltctpa.

12. Dynamene, Leach.

Analytical Key to the Species of Dynamene.

a. Frontal margin of head produced in a

quadrangular process ; first two joints

of fir,«.t pair of antennae dilated 21. Z). dilatata, sp. n.

a . Frontal margin of head not produced ;

joints of first pair of antennae not

dilated.

b. Abdomen tuberculated. Neither branch

of uropoda reaching extremity of ab-

domen 22. D. tuberculosa, sp. n.

b' . Abdomen not tuberculated. Inner

branch of uropoda reaching extremity

of abdomen.
c. Ultimate segment of abdomen ridged.

Branches of uropoda ofequal length.

Sinus at extremity of abdomen
funnel-ehaped 23. D. benedicti, sp. n.
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c'. Ultimatesegmeotofabdomeu smooth.
Outer branch of uropoda but little

more than half as long as inner
branch. Sinus at extremity of ab-
domen small '. D. glabra, sp. n.

It has been suggested by several authors * that Dynamene
may prove to be the female of JScesa, but until facts can be

produced to substantiate this assumption, it is necessary to

retain the genus Dynamene.

21. Dynamene dilatata, sp. n.

Body oval ; surface very granuhir ; colour yeUow.
Head rugose, with its anterior margin produced in a

quadrangular process, having a small median projection,

rounded antero-Iateral angles, and a thickened edge. First

Fiff. 8.

Dynamene dilatata.

a, head and first thoracic segment, x 13|- ; h, dorsal view, x 10§.

pair of antennge extend to the posterior margin of the liead,

tirst two joints flattened and enlarged ; first joint oblong
;

second joint triangular, and half as long as preceding joint

;

third joint small, as long as second, but half as wide ; tlagel-

lum six-jointed. Second pair of antennae are but little longer

than first pair and do not reach the posterior margin of the

first thoracic segment.

The thoracic segments are of equal length. The epimera

are square or oblong, with straight lateral margins.

The penultimate abdominal segment is short and crossed

with suture-lines. The terminal segment is triangular, with

a small rounded notch at the apex. There are three longi-

* Hesse, Ann. Sci. Nat. 5th .aer. xvii. pp. 5, 6; Stebbing, Hist, of

Crust. 1893, p. 361 ; Bate & Westwood, British Sessile^eyed Crust, ii.

p. 432.
13*
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tudinal ridges on the segment, one in the median line and

one on either side of it. The uropoda are short, not reaching

the extremity of the abdomen, and reguUirly rounded.

The legs are slender ; tlie first two pairs are covered with

long hairs and extend in an anterior direction, the other five

pairs extend in a posterior direction.

The type and only specimen was collected by Mr. Heath

at Monterey Bay, California, at the surface. No. 22568,

U.S. N. M.

22. Dynamene tuberculosa, sp. n.

Body oblong-ovate ; colour light yellow^ almost white
;

surface of abdomen tuberculated.

Head large, much broader than long, with a wide anterior

margin, broadly curving on either side of a small median

Fig. 9.

Dynamene tuberculosa, x 8. a, dorsal view ; b, lateral view.

point. Eyes small, and situated at the extreme post-lateral

angle of the head. The first pair of anteiinaj, composed of

eight articles, reach beyond the middle of the first thoracic

segment. The second pair of antennaj, composed of twelve
articles, extend to the posterior angle of the first thoracic

segment.

The first segment of the thorax is one and a half times
longer than any of the other segments, which are about equal
in length. The epimcra, which are distinctly marked, and
roundly produced at their posterior angles, are much broader
than long.

The first abdominal segment is transversely crossed by
three suture-lines, indicated at thesides of the segment. Tiiree

small tubercles are situated in a transverse line on the posterior
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margin of tliis segment. The terminal segment is subtiiangular

in sliape, with a broad funnel-like excavation at its extremity,

formed by the infolding of the lateral edges. The anterior

part of the terminal segment is very convex, upon which

elevation are situated tliree large tubercles in a transverse row,

the centre one being in the median line. At the base of tlie

terminal excavation is also a small tubercle. Both branches

of the uropoda are similarly shaped, being of tlie same width

throughout their entire length and rounded posteriorly. Tiie

outer branch is somewhat shorter than the inner branch ;

neither reaches the extremity of the abdomen.

Individuals were found at Gualala, California, on Haliotis

riifescer.s, by Dr. R. E. C. Stearns; also one specimen at

Catalina Harbour, California, and one at Popoff Island,

Aleutian Islands, at low water, by Mr. W. H. Dalh

Tupe. No. 22569, U.S. N. M. Popoff Island, Aleutian

Islands.

23. Dynamene benedicti^ sp. n.

Body oblong, oval; surface minutely granular; colour

dark grey.

Head with small median point. Eyes situated post-

laterally. First pair of antennse extend to the middle of the

first thoracic segment ; first joint of peduncle longest ; second

and third joints about equal in

length ; flagellum contains six pjg, lo.

joints. Second pair of antennae

extend to the posterior margin of

the second thoracic segment ; fla-

gellum contains about eleven joints.

The thoracic segments are of

equal length. The epimera are

square, with rounded posterior

angles. Dynameve benedicti. X 13|.

The penultimate abdominal seg- Last thoracic segment and

ment is crossed by suture-lines abdomen,

indicative of coalesced segments.

The terminal segment is triangular, terminating posteriorly

in two teeth separated by a narrow, rounded, funnel-shaped

sinus. This segment is very convex, and bears two longi-

tudinal ridges on either side of the median line. The uropoda

do not exceed in length the extremity of the terminal seg-

ment. Both branches are rounded posteriorly and are similar

in shape and size.

The type was collected by Mr. Heath at Monterey Bay,

California, at the surface. No. 22570, U.S. N. xM.
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24. Dynamene glabra^ sp. ii.

Body oval ; surface smooth.

Head small ; eyes situated post-laterally. First pair of

antennae extend to the eye; first joint oblong ; second joint

short, half as long as first ; flagellum contains six articles.

Second pair of antennae extend to the

posterior margin of the first thoracic

segment ; flagellum contains about

ten articles.

Thoracic segments are subequal

;

the first is a little longer than any
of the others.

The penultimate abdominal seg-

ment consists of several coalesced
^^,,„,„,„,^;^j,^ ^^g,

segments, as indicated by the suture- Abdomen aud last two
lines. The terminal segment is tri- thoracic segments,

angular, with a small median excava-
tion at its extremity. 'J he lower part of this segment is

quite flat, the slope being gradual from the convex upper
}iart or base of segment to the extremity. The inner branch

of the uropoda is large and rounded posteriorly ; the outer

branch is small, though similar in shape, and is much shorter

than the inner branch.

A number of specimens were collected by Mr. Heath at

Monterey Bay, California, at the surface.

Type. No. 22571, U.8. N. M.

13. Sph^eoaia, Latrcille.

Analytical Key to the Species o/ tSph^roma.

Body ^Yidening gradually from bead

backwards. Thorax transversely

ridged and provided \vith three longi-

tudinal rows of small tubercles.

Branches of the uropoda very large,

expanded 25. S. amplicauda, Stimpson.
. Body not increasing in width. Sur-

face of tliorax pmootli. Branches of

the ur(»poda not expanded.

h. Extremity of abdomen produced in a

rhomboid process 26. iS". rhomburum, sp. n.

i'. Extremity of abdomen not produced.

c. Surface of abdomen tubercular , . 27. •S'. octoncmn, sp. n.

c'. Surface of abdomen smooth .... 28. 5. oregontnsis, Dana,
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25. Spharoma amplicauda^ Stimpson.

Sph(Bro7na amplicauda, Stimpson, Proc. Bost. Soc. Nat. Hist vi 1857
p. 89.

'

Hah. Tomales Bay, California.

Stebbing * suggests that a new genus near Gycloidara
may be required for this species.

26. Sphmroma rhomhuriim, sp. n.

Surface of body punctate
;
colour whitish yellow.

Head small. First pair of antennae reach almost to the
posterior margin of the tirst

thoracic segment. Second pair Fig. 12.

of antennae extend quite to the

posterior margin of the first

thoracic segment. Eyes situated

post-laterally.

Thoracic segments equal in

length. Epimera broad and
short, extending downwards, Sphceroma rhomburum. x 18i.

forming an angle with the seg- Abdomen.
ments.

First abdominal segment as long as any of the thoracic

segments, crossed by suture-lines and surmounted by two
tubercles, close together, one on either side of the median
line. Terminal segment with its extremity produced in a
process rhomboid in shape and with sides infolded, forming
a kind of funnel-like opening when seen from beneath. At
the base of this segment are two tubercles, which are con-

tinuous with two longitudinal ridges in the centre of the

segment. These ridges unite near the extremity and con-

tiime as one median ridge. The uropoda are shorter than the

terminal segment; the outer branch is more lanceolate in

shape ; both are of equal length.

Two specimens were taken at Monterey Bay, California,

by Mr. Heath.

Type. No. 22573, U.S. N. M.
This species is near (S. egregium, Chilton f, from Arakoa,

but differs in the presence of two tubercles on the first

abdominal segment, in the presence of two tubercles and two
longitudinal ridges uniting in a single ridge on the terminal

segment, and in the equality in length of the two branches

of the uropoda,

* Hist. Crust. 1893, p. 3G4.

t Trau8. New Zealand Inst. xxiv. 1891, p. 269.
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27. Sphceroma octoncum, sp. n.

Body with all the thoracic segments, except the first,

marked with four conspicuous brown spots, two on either

side of the median line, and with two spots on the tirst

abdominal segment, one on either side of the median line.

Head small. First pair of antennae reach almost to the

posterior margin of the first thoracic segment. Second pair

extend fully to the posterior margin of the first segment.

Thoracic segments subequal. Epimera broad and extend-

ing downward, forming an angle with the segments.

First abdominal segment with two low tubercles close

together, situated one on either side of the median line;

terminal segment triangular, with

apex narrowly rounded and sides

slightly infolded, forming a small

opening when seen from below.

Six low tubercles are situated on

this segment, two in longitudinal

series on either side of the median

line—the lower ones being a little

farther apart than the upper ones Spharoma octoncnm. xl3|.—and one on either side of the Abdomen.

series. The uropoda do not reach

the extremity of the abdomen by some little distance. The
outer branch is the shorter and is broadly rounded posteriorly.

The inner branch is more pointed at the extremity.

Five individuals of this species were sent by Mr. Heath

from Monterey Bay, California.

Type. No. 22574, U.S. N. M.

28. SjJiceroma oregonensisj Dana.

Spharoma oregoneyisis, Dana, Proc. Acad. Nat. Sci. Philad. vii. p. 177 ;

U.S. Kxpl. Exp., Crust, ii. p. 778, pi. lii. tig. 4 ; Stimpson, Journ.

Bost. Soc. Nat. Hist. vi. 1857, p. 09.

Sphceroma oHvacea, Lockingtou, Proc. Cal. Acad. Sci. vii. 1877, pt. i.

p. 45.

Eah. Pacific Grove to Alaska.

14. Tecticeps, Richardson.

Analytical Key to the Species o/* Tecticeps.

a Terminal segment of abdomen pointed.

Outer branch of uropoda mucti longer

thau inner branch. First pair of

antennae reach tho posterior angle of

the first thorftcic segment. Second
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pair reach the middle of the second
thoracic segment. Sixth and seventh
pair of legs show a marked dispro-

portion in the length of the propodus. 29. T. alascensis, Richardson.
«'. Terminal segment of ahionien -widely

rounded.. Outer branch of the uro-

poda not longer than inner branch.

First pair of antennae reach th^^ poste-

rior angle of the third thoracic seg-

ment. Second pair of antennae reach
the middle of the fourth thoracic

segment. Sixth and seventh pairs

of legs show only a gradual increase

in size 30. T. convextis, sp. n.

29. Tecticeps alascensis, Richard.son.

Tecticeps alascensis, Richardson, Proc. Biol. So3. Washington, xi.

1897, pp. 181-183.

Fiff. 14.

Tecticeps alascensis, Richardson, x 2^.

Bah. Alaska ; Kamchatka.

30. Tecticeps convexus^ sp. n.

Body oval, somewhat flattened. Surface smooth; colour

light yellow with markings of brown.

llead with the anterior margin much broader than the

posterior margin, produced in front, but not wholly concealing

the basal joints of the first pair of antennae, and somewhat
raised, forming two small convex elevations. The antero-

lateral margin is likewise produced, forming an acute angular

projection, which extends in a lateral direction beyond the

post-lateral margin of the head. The eyes are dorsally

situated in a median transverse line. Tiie first pair of

antennae, with a flagellum of sixteen articles, extend to the

posterior angle of tlie third thoracic segment. The second
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pair of antentige, with a flagellum of thirteen articles, extend

to the middle of the fourth thoracic segment-, and exceed by

Fi?. 15.

Tecticeps convexus.

a, head, x 5^ ; b, abdomen and last thoracic segment, x 2§.

one joint the length of the first pair of antenna. Both pairs

of antennae are disposed to lie concealed under tlie broad

epimeral plates of the thoracic segments.

The thoracic segments are subequal in lengtli. The first

segment has its antero-lateral angles produced around the

anterior portion of the head, forming a broad phite at the

side of the segment. The epimera are almost twice as broad

as long ; those of the fifth segment extend downward, with

the anterior margin straiglit, making the length and breadth

about equal, and forming almost square epimera ; in the

epimera of the sixth and seventh segments tlie anterior

margins are in the same direction as the posterior margins,

which extend downward.
The first segment of the abdomen has three suture-lines,

and its posterior margin is produced in two small points, one

on either side of the median line, about equidistant from it

and the lateral margin of the segment. The terminal seg-

ment is widely rounded posteriorly. The inner branch of the

uropoda is of nearly equal width throughout its length and

is rounded at its extremity ; the outer branch is slender and

sharply pointed. Both branches are of nearly equal length

and neither extends beyond the tip of the abdomen.

The first pair of legs have the propodus dilated and the

dactylus reflexible. The propodus is large and oval in shape.

In the legs of the second pair the propodus is irregular in

shape, sometimes dilated with reflexible dactylus, and some-

times simple. The legs of the other five pairs are similar in

structure, ambulatory, and show a gradual increase in length.

A number of individuals were found at Monterey Bay,

California, and sent to the U.S. National Museum by

Mr. Heath, who gives the following notes of their habits :

—

" They were taken by the Chinese fishermen from a sandy

sea-bottom about 30 feet below the surface (according to tlie

Chinese statement). These arc rapid swimmers, and the
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moment they are disturbed they roll into a ball and project

the exopodite of the last free segment. This is undoubtedly
for protection. I have not had time to accurately examine
the position nor character of this appendage, but its sharp
sword-like nature is readily recognized,"

Type. No. 22572, U.S. N. M.
This species differs from T. alascensis in having lonp-er

antennse and antennulte
;

in iiaving a rounded terminal seg-
ment, which in that species is very pointed ; in having the outer
branch of the uropods as short as the inner, which in that

species is much longer
;

in having only a gradual increase in

the length of the legs, which in that species show such marked
disproportions in thepropodus of the sixth and seventh pairs;

and in the position of the eyes, which in this species are situated

in the median transverse line of the head, while in T. alascensis

they are placed in the posterior half of the head.

15. CiLic^A, Leach.

Analytical Key to the Species o/Cilicgea.

a. Surface of body smooth.

b. Terminal segment with three sinuses, one
above another, the two upper openings
heart-shaped. Terminal segment as

broad as long. Outer branch of the

uropoda armed with four spines, broad
and flat at upper end, and tapering to

extremity, which does not reach beyond
the tip of the abdomen 31. C cordata, sp. n.

b' . Terminal segment with a large sinus, in

which are placed six sharp teeth. Ter-

minal segment nearly twice as broad as

long. Outer branch of the uropoda
smooth, slender, cylindrical, and reaching [subsp. n.

much beyond the tip of the abdomen . . 32. C. cordata gilliana,

«', Surface of body densely granulated. Ter-

minal segment with a quadrangular ex-

cayation, in the centre of which is a long

tooth 33. C granuloma, sp. u.

The position of the three following species is somewhat
doubtful, since they lack the spine on the penultimate abdo-

minal segment, which is characteristic of the genus Ciliccea.

It has been noted by Stebbing *, by Miers f, and by Haswell \

that with many species of Ciliccea, as well as with some of

the other genera of the Sphseromidge, the spine is present and
developed in the males but wanting in the females. As our

* Hist. Crust. 1893, p. 364.

t Zool. Coll. ' Alert,' 1884, p. 308.

X Proc. Linn. Soc. New South Wale.«, vi. p. 183.
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three new species agree with the generic characters of Ciliccea

except in the presence of the spine, we consider them for the

present new and undescribed species of Cilicaa.

31. CiUcaa cordata^ sp. n.

Body attenuated in front ; colour a faint yellow, profusely

marked with a delicate pink tint.

Head with the anterior margin thickened, and slightly

produced in front. Prominent median point triangularly

Fig. 16.

Cilicaa cordata. X 8.

a, head and first thoracic segment ; J, dorsal Tiew.

shaped. Frontal margin broadly lobed on either side of

median point. Eye situated at post-lateral angle of head.

First pair of antennai reach beyond the posterior margin of

head ; first joint of peduncle oblong ; second joint very short

;

flagellum contains about nine articles. The second pair of

antennai extend to the posterior angle of the third thoracic

segment; the flagellum contains about fifteen articles.

The thoracic segments are about equal in length, with the

exception of the first, which is a little longer than any of the

others. The cpimera are very broad and drawn out to an

apex, which is rounded. They are scarcely visible in a

dorsal view, as they project downward laterally, forming an

angle with the segments. The last thoracic segment is

furnished with low tubercles on its posterior margin.

On the first abdominal segment are five double tubercles.
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The terrrinal segment of the body has three sinuses, one
above another, the two upper openings being heart-shaped.

Six teeth are grouped in a series of two each, and are placed

in such reguLirity as to give the appearance of a triple sinus.

At tiie base of the upper sinus is a large rounded tubercle,

peaked at the top. Tiiree double tubercles are also situated

at the base of the abdomen. The inner branch of the uro-

poda is fixed and immovable ; it is broad and pointed at its

extremity and extends two thirds the length of the terminal

segment. The outer branch is long and slender, broad and
flattened above, more rounded and tapering at the extremity,

somewhat incurved, and extends a little beyond the end of

the abdomen. Its outer edge is crenulate and its under
surface armed with four spines.

The legs are long and slender, all ambulatory, and with
dactylus biunguiculate.

Two specimens were collected at Popoff Island (Aleutian
Islands) by Mr. W. H. Ball at low water.

Type. No. 22575, U.S. N. M., Popoff Island.

Another individual was found at Catalina Island, Cali-

fornia, by Dr. J. G. Cooper. In this specimen the sixth

thoracic segment is also tuberculated. One specimen was
found by Mr. Heath at Monterey Bay on the pink coralline

at low tide, and is shaded with a delicate pink. In this

specimen, on the seventh thoracic segment and the penulti-

mate abdominal segment, the tubercles on either side of the

median line of tubercles are single instead of double.

32. Ciliccea caudata gilliana, subsp. n.

Body slightly attenuated in front. Colour light brown
with markings of black.

Head with anterior margin thickened and slightly produced.
Large median point triangularly shaped, on either side of
which the frontal margin of the head is broadly lobed. Eye
situated at the posterior angle of the head. First pair of
antennae reach beyond the posterior margin of the head;
first joint of peduncle is oblong ; second joint very small

;

flagellum contains eight joints. The second pair of antennae
are broken in the specimens examined.

The thoracic segments are about equal in length, with
short but very broad epimera, which extend downward
laterally, forming an angle witii the segments. Tlie last

segment is ridged with very low tubercles on its posterior
margin.

Ihe first abdominal segment has two suture-lines, indica-
tive of coalesced segments, and bears five double tubercles.
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Tlie terminal segment, has a large sinus in which are situated
six sharp teeth. At the base of the sinus is a large tubercle.

Three double tubercles are also

found at the base of the terminal

segment. The inner branch of

the uropoda is affixed to the sides

of the abdomen and extends two
thirds of its length ; it is tri-

angularly pointed at its extremity.

The outer branch is long and
slender, almost cylindrical in

shape, smooth, somewhat incurved,

and extends much beyond the tip

of the terminal segment.
The legs, all ambulatory, are

slender, with dactylus uniungui-
culate.

Specimens were dredged off Ciliccea caudata <jilliana. x 8.

Catalina Island, California.

Type. No. 2257G, U.S. N. M.
These specimens differ from Ciliccea caudata (Say)* in

the presence of six distinct teeth within the sinus of tiie

terminal segment, while in that species there are but four

;

in the greater development of the spine at tiie base of the

sinus ; and in the median double tubercle at the base of the

terminal segment.

33. Ciliccea granulosa, sp. n.

Surface of body densely granulated
;
granules large and

close together.

Head with anterior margin thickened, and produced in a

small median point, on either side of which the margin is

lobed. Eyes situated post-laterally. First pair of antcnnge

extend to the posterior margin of the first thoracic segment

;

first joint of peduncle oblong ;
second joint short. Second

pair of antennai extend to the posterior margin of the third

thoracic segment.

The first thoracic segment is longer than any of the

following segments. The cpimera are twice as broad as

long.

The first abdominal segment is short and bears indications

Cilicaa caudata (Say).

Ntssa caudata, Say, Journ. Phil. v\cftd. i. p. 482; Milne-Edwarda,

Hist. Nat. des CrustactJs, iii. ]>. 2V,}.

Cymodocea caudata, Ives, Proc. Acad. Nat. Sci. Philad. 1891, p. 188,

pi. vi. tig.s. 11-14.
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Fis?. 18.

of three coalesced segments. There are three transverse ele-

vations on tliis segment, whicli

are densely covered with gra-

nules. The terminal segment

bears three transverse eleva-

tions at the base, the median

one terminating in a spine.

On its posterior margin is a

quadrangular excavation, with

a long median tooth, bearing a

spine at its extremity. At the

base ot the tooth is a small

elevation. On either side of

the terminal excavation, a short

distance up the lateral margin,

is a small spine. The fixed inner branch of the uropoda is

small and short ; the outer branch is long, blunt at the

extremity, somewhat incurved, and reaches, when open, much
beyond the terminal segment. The margins of the terminal

segment and the edges of the outer branch of the uropoda

are pubescent.

The legs are all simple, ambulatory.

One specimen from Cerros Island, Lower California, was
collected by Mr. A. W. Anthony, at a depth of 20 fathoms.

Type. No. 22649, U.S. N. M.

CillccBa granulosa, x 8. Last
thoracic segment and abdomen.

Family VII I. SerolidaB.

16. Serolis, Leach.

34. Scrolls carinata, Lockington.

Serolis carinata, Lockington, Proe. Cal. Acad. Sci. vii. 1877, pt. i.

p. 36.

Fiff. 19.

Serolis carinata, Lockington.

Hah. San Diego, California.

[To be continued.]

X 8.
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XV.— Ohservationa on some Sp';nif>s of Cocctdse of the Genua
Ceroplastes in the Collection of the British Museum. By
E. Ernest Gkeen, F.E.S.

[Plate IV.]

In the collection of the Brilish Museum at South Kensington

are specimens of a large Ctvoplastes recently received from

Cape Colony. Other examples were subsequently received

from Egypt, through tlie Royal Gardens, Kew. In size and
external appearance these insects may be readily mistaken for

Ceroplastes ceriferus, Anders. There is the same coating of

dense whitish wax of irregular form, and the indivi luals are

similarly massed upon the twigs of the plants. But after

removal of the waxy coat the form of the insect itself is found

to differ completely from that of cerife.rus. The accom-

panying figures will best show the distinguishing characters.

In C. cerijerus (PI. IV. figs. 3, 3 «) the anal aperture is at

the extremity of a long chitinous horn-like extensioa of the

abdomen, while in the species from the Cape this part i3

mounted on a short chitinous tubercle (figs, 1, la, 1 />).

The species, which appears to be new, is here described

under the name of

Ceroplastes africanus, sp. n. (PI. IV. figs. 1-1 /i)

Insects crowded on the stems of the plant (fig. 1), so much
60 that the waxy covering of adjacent individuals becomes

more or less confiuent and the normal form of the test is diffi-

cult to determine. The tests appear as rounded masses of

croani-colourt'd wax, each with a more or less distinct nipple-

like jirominence at the apex bearing a small spot of whiter

substance.

The usual opaque white bands from tlie spiracular regions

are present, but very inconspicuous, scarcely extending beyond

the margin. In some specimens a series of impressed arches

on the sides of the test maiks the position of the marginal

plates. The waxy coating being thinner on the impressed

parts, the arches appear darker, the colour of the body of the

insect showing through the covering-matter. An isolated

test averages 7'75millim. long, 6'o0 millim. broad, 5 75millim.

Ijigli.

Female, denuded of wax (fig?. 1, 1 a, H0> leddish brown

to dark brown, the whole surtace strongly chitinized; irregu-

larly globose ; apex often with an oblong scar corresponding
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with the position of the early larval pellicle, but which be-

comes almost obliterated in the oldest examples. In the early

adult the median is separated from the marginal area by a
more or less distinct furrow, which is particularly marked
where it meets the anal tubercle (fig. la). In the older

examples only this hinder part of the furrow remains (fig. 1 c).

Cephalic area constricted off from the globose body, forming a

trowel-shaped projection in front. Spiracular clefts deeply
indented, thickly set with small conical spines, not constricted

at the base (fig. 1 d). Marginal hairs very small, few and
inconspicuous. Anal scales minute, inner edge straight, base
and outer edge together forming a semicircle. Anal tubercle

blackish, directed upwards. Derm with numerous glandular
pores, which are more distinct on the darker marginal area.

Antennee with either 7 or 8 joints. It is difficult to say
which is the normal number, as the two varieties are about
equally represented in the series under examination. With
the 8-jointed form (fig. 1 e) the formula runs:—3, (1, 2), 8,

4, 5, (6, 7). When there are seven joints only (fig. If) the

formula is 3, (1, 2, 4), 7, (5, 6). In this latter case there is

a tendency for the fourth joint to separate into two, and there

is always a more or less distinct false joint in tlie terminal

segment. Legs well develojied ; tarsus more than half

length of tibia. Foot with 4 digitules, the unguals broadly

spatulate, the tarsals fine knobbed hairs.

Length of fully developed female 5*50 millim., breadth
5'0 millim., height 4'25 millim.

The male insect is unknown in any stage.

Uab. On Acacia, sp., Kleinpoort, Eastern Karoo, Cape
Colony. Collected by Miss Anna Howarth.
The comparatively large number of joints in the antennae

of this species is remarkable. Even the number 7 is ab-

normal in the genus Ceroplasies, nearly all the known species

having 6-jointed antennae. 1 believe the only exception

(besides the present insect) is that of C. nerii, described by
Mr. is'ewstead, from Algeria. This character might have
been considered a peculiarity of the African members of the

genus had not Mr. Newstead also described a Ceroplasies

personatus with 6-jointed antennje, from Lagos, West Africa.

The wax, which in fresh examples is soft and easily soluble

in benzole, in dried specimens becomes very hard and dense,

and seems scarcely, if at all, affected by benzole. If it could

be collected in sufficient quantities, the wax might prove of

economic value. The waxy matter of the Indian species

(C. ceriferus) is said to have been tested and found to con-

tain too much water for use as an illuminant ; but this fault'

could probably be remedied by proper pieparatioti.

Ann. & May. N. Hist. Ser. 7. Vol. iv. 14
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Examples from Egypt, also occurring on a species of

Acacia, agree with those from the Cape in general appearance

and structure, including the characters of the anal tubercle

and stigmatic clefts. They are not in sufficiently good con-

dition to allow of a critical examination of the antenngs.

Ceroplastes africanus, var. cristatns^ nov.

(Pi. IV. fig. 2.)

There are in the collection examples from Natal, labelled

" Giam Insect Wax," differing from the type only in the

presence of a small dorsal crest corresponding to the position

of the central scar described above. These examples are

larger than either the Egyptian specimens or those from the

Cape, and may be distinguished by the varietal name
cristafus. The waxy test has a diameter of 12 millim. The
denuded female measures 6 millim. long, 5*25 millim. broad,

and 4 25 millim. high.

Ceroplastes ceriferus, Anderson.

(PI. IV. figs. 3-3 i.)

The original description of ceriferus by Anderson deals

with the external cliaracters of the insect only. Maskell

points out (Trans. N. Z. Instit. 1893, p. 216, pi. xii.

figs. 13, 16) that the anal scales in this species are situate on

a horn-like process. I have noticed this peculiar character

in typical examples from India and Ceylon (see figs. 3, 3 a of

the accompanying Plate). Maskell goes on to remark that

this feature, together with the structure of the spiracular

spines, which he figures as shnrply constricted at the base,

leads him to the conclusion that C. Fairmairii of Targioni is

identical with ceriferus of Anderson, the latter name having

precedence. Signoret figures Fairmairii on plate 7 (ix.),

fig. 7, of his ' Essai,' and shows the conical spiracular spines

as mounted on short pedicels, a character which is said to

occur also in Vinsonii, Sign. But in ceriferus I am con-

vinced that the spines are properly sessile and that the

appearance of a pedicel is unreal, being produced by the sub-

cutaneous tube leading inwards from the spine {vide fig. 3i).

These tubes accompany the stigmatic spines in all the species,

but are more prominent in some than in otiiers ; their

distinctness is also afl^ected both by the age of the individual

under examination and by the method of preparation.

Until typical examples of /'aeVmajViV have been critically

examined the two ppecies should be retained.
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Ceroplastes florideasis^ Com stock

.

Comstock, in his Annual Report for 1880, p. 331, mentions
that his species C. jloridensis carries similar arrow-shaped
tubercles (or stigmatic spines). I have examined the common
Ceylonese species, which (on the authority of Dr. L. O.
Howard) I have placed under G. Jloridensis, and find that

the arrow-shaped appearance of the spines is here also decep-

tive, and that thej are really sessile witli a subcutaneous

connecting-tube.

Ceroplastes australice, Walk. (PI. IV. tig. 4.)

Ceroplastes australue, Walk. List of Homoot. in Brit. Mus. iv. (1852)

p. 1087.

Specimens in the Museum collection, labelled " australice,

Walk.," vi^hen denuded of their waxy covering exhibit the

long anal process and all the other characters of C. ceriferus.

The waxy test is thick and irregular in form. These examples

are very small (the tests only 3*50 millim. long, and tiie

denuded insect 2*25 millim.), but they are immature, and 1

have little hesitation in asserting that they are young
examples of ceriferus. The anal tubercle is very prominent

(see fig. 4), standing up like the spout of a tea-pot.

Other unnamed examples from the B. J\I., labelled only
" Sydney," are similarly immature examples of ceriferus,

Ceroplastes chilensisy Gray.

Some specimens labelled chilensis, Gray, also appear to me
to be immature examples of ceriferus. 1 am informed by
Mr. C. O. Waterhouse that these are the type specimens

described by J. E. Gray in ' Spicilegia Zoologica.' Signoret,

in his ' Essai ' (pi. vii. fig. 5), gives a figure of chilensis in

which the test is represented with a series of well-defined

marginal plates. Tlie examples under examination have an

irregular homogeneous waxy test, as in typical ceriferus.

The denuded insect shows the long horn-like anal tubercle.

The body is deeply cleft in front, but this is merely an

accident due to its position on a very thin twig, causing the

lateral margins of the body to grow round and embrace the

support.

With regard to the locality, Mr. Waterhouse writes me as

follows:—"Gray, at the end of his description, says tlie

specimens weie lound by Mr;-', Graham during her residence

in the Brazils and Chili [he refers to chilensis and janairensisj.

The locality is probably correct, but i can find no mention of
14*
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either in this lady's book. I note, however, that she had

been in India and Ceylon." It seems just possible, there-

fore, that these specimens may have been really collected in

India and wrongly ascribed to South America.

EXPLANATION OF PLATE IV.

Fig. 1. Wax}' tests of C. africanus from Cape Colony in situ on twio^ of

Acacia (nat. size).

Fi(/. 1 a. Female insect denuded of wax. Dorsal view (enlarged).

Fi(/. 1 h. Ditto. Side view (enlarged).

Fig. 1 c. Ditto. Older example.

Fig. 1 cl. Ditto. Stigmatic cleft and spines.

Fig. 1 e. Ditto. Antenna with eight joints.

Fig. If. Ditto. Antenna with seven joints.

Fig. 2. C. africanus, var. cristatus, from Natal, denuded of wax.
Fig. 3. C. ceriferus, from Ceylon, denuded of wax. Dorsal view.

Fig. 3 a. Ditto. Side view.

Fig. 3 b. Ditto. Stigmatic spines.

Fig. 4. C. australics (= C. cei'i/erus, ^nv.).

20th July, 1899.

XVr.—Further Contribution towards a Check-list of the non-
Marine MoUuscan Fauna of South Africa, with Descriptions

of Fourteen neio Species. By James Cosmo Melvill,
M.A., F.L.S., and John Henry Ponsonby.

[Plate III.]

In December 1898 we })ublished a first " contribution " *,

which was shortly afterwards followed by Dr. Sturany's
' Catalog '

t, thanks to which excellent work and to informa-

tion from other sources we are enabled to make various

additions to our original list. \Vc have also received fresh

material from several friends in South Africa, with the result

that fourteen new species (many of them, as will be seen, of

peculiar interest) are described in this paper.

Addenda et Corrigenda.

(The pages quoted are those of our above-mentioned Check-list.)

N.B.—The asterisk denotes that we have not seen those shells to the
names of which it is prefixed.

Page 171. Add Helicarion leiicosjnrn, Pfr. {Vitrina) Proc. Zool. Soc.

18oG, p. 326 ; Rve. Conch. Icon. fig. 2\.—Hab. Natal (c/.

Cox, Mou. Austr. pi. xiv. fig. 6).

* Proc. Mai. Soc. vol. iii. n. 166.

t ' Catalog Siidafrik. Laud- und Siisswasser Moll.' (Wien, 1898).
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We have lately received from Mr. Burnup undoubted specimens of this

species from Piaetown and Maritzburg. Is it possible that this may
prove to be identical with Helicolimax pellicula, F(5r. P

Page 172. Add *Urucycliis Kirkii, Gray, Proc. Zool. Soc. 1SG4, p. 2ol.—
Hab. Natal.

Page 174. Trachucyitis rivularis, Krs.—Hab. Natal (not Cape Town).

Page 176. Add *Bul. vifellimis, Pfr. Proc. Zool. Soc. 1854, p. 57.—
IZab. Natal.

Page 178. Add *Achat. Schtncki, Mts. Sitz. Bar. Ges. naturf. Berlin,

18S9, p. 164.—Z^ai. Transvaal.

Page 180. \didi * Oiicidlum Peroni, Cuvier, Ann. Mus. Nat. Hist. vol. v.

(1804J p. 38, pi. vi.—Hab. Natal.

Page 180. *Auricula pellucens, Mke., is mentioned by Krauss (Siidafr.

Moll. p. 82) as coming from Natal. Is it possible that this species may
have been quoted in error ? Could Kr.iuss have had before him speci-
mens of the shell hereinafter described as A. durbanica ?

Page 181. *Limn(ea umlaasiann, Kiist. Dr. Sturany, in quoting this

species, observes that Bourguignat considered it identical with L. trun-
catida, Drap., recorded by us on page 184. We have not seen Kiister's

species, but should be quite disposed under the circumstances to accept
Bourguignat's verdict.

Page 181. Dr. Sturany states that on anatomical grounds some of the
species included by us in the genus P/iysa should be removed to Isidora.
It appears that P. zanzibarica, Cless., has priority over P. cornea, Morel. ;

P. Forskali, Ehrn., has priority over P. JVa/ilherc/i, Krs., a spjcies of
Pyryophysa, to which perhaps P. gradata, M. & P., should be added.
Physa Cniveni, Ancey, must be substituted for P. lirata, Craven (no:u.

prseocc). Dr. Sturany calls this species " P. Craveni, mihi," overlooking-
the fact that Ancey gave it this name in ' Le Naturaliste ' of 18S6.

Page 182. Add *Paludestrina caledonensis, Chaper, as Hydrobia, Bull.
Soc. Zool. de France, vol. x. (1885) p. 484, pi. xi. fig. 6.

—

Hab. Cape Colony.
Add *Paludestri)ia ziuelle))damensis, Kr., Kiist. C.-nch.-Cab.

{Paludina) p. 53, pi. x. figs. 19, 20.

—

Hab. Cape Colony,

Melanin histrionica, Rve. Conch. Icon. xii. pi. xxix. sp. 192, was
described from " Cape Colony " on the authority of the Cumingian collec-

tion. The type, now in the British Museum, appears to be closely allied

to, if not a variety of, Paramelania aurita, Miill., a West-African species,

•whose presence in South Africa appears to require confirmation.

Cleopatra amama, Morel., would seem from the type in the Brit. Mus.
to be scarcely a var. of C. ferruginca, Lea. We "have lately received
some young shells, collected by Dr. Gibbons at Prieska, which may be
referable to this species.

Cyclotus 7iatalensis, Pfr., has been shown by Ancey (Bull. Mus. Mar-
seilles, vol. i. (1898) p. 136) to be the CyclopKorm Klobukowskii, Murlet,
from Tonkin, and must therefore be removed from South-African lists.

Ancey has further proposed iloc. cit.) the na.meC/iondrocyclus for Ci/cloph.

convexiuscuhwi, Pfr., and to this section C. alabantris, Craven, should no
doubt be assigned. An examination of the operculum of C. minimus,
M. & P. (now for the first time figured, PI. III. fig. 15), shows it to possess
a multispiral horny series of whorls with a small central nucleus, the
whorls being slightly elevated and concave.
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The term Avstroci/clus, proposed by Aucey {loc.ctt.) to receive Cycloph.

Wahlbeigi, can only be regarded as a synonym of Hijahia, Godw.-Aust.,

published in Jan. 1898, while Antey's "paper is dated June of the same

year.

Page 183. *Nentina crepidularia , Lam. Hist. Nat. Anim. s. Vert. vi. 2,

ed. 2, viii. p. 672.—Hab. Natal.

This species has been found in Ashanti, but we have not met with it

at present from South Africa.

*NeritinaKno7-ri,'Rec\uz,'Rev.Zoo\. (1841) p. 474, non Reeve, Conch,

Icon. pi. ii. sp. &,= N. Bechii, Recluz.

Probably a form of N. pulUgera, L., ? found in South Africa.

Trachycysfis charybdis, Bens.—Thanks to the kindness of the Kev. A. H.
Cooke, we have been able to iuspect the type of Benson's hitherto un-

figured ''Helix" charybdis iu tlie Cambridge Museum. It is, unfortunately,

a good deal damaged, so we have thought it best to give a figure of a

specimen t from our collection, which appears to enrref-poud in everyway
with the type, except that the latter is a trifle smaller. Our specimen came
from the neighbourhood of Cape Town.

Emua iiiicrothauihu J, sp. ii. (PI. III. fig. I.)

E. testa ininuta, subperfoiata, crjstallina, pellucida, iiitida, dolioli-

formi, apice obtusissimo ; aiifractibus Sg, ventricosis, apud suturas

impressis, uudique delicate et obscure longitudiualiter arcli-

striatis, tribus ultimis rectis ; apcrtura auguste ovata
;
peristomate

contiiuio, auriformi, dentibus plicisve qiiatuor munito, videlicet,

plica parietali magna, acinaciformi, intrante, deute labiali dupli-

cate, i)artim interne, mamillato, basali parve, acute ; margine

cohinicllari incrassate, celuniella intus valde plicata, plica per-

intrante, et aperturam semiclaudente.

Long. 2, lat. 1 mm.

IJul>. Gialianistown [Lahyhy).

A minute glassy species, of which we liave seen four

examples. Its mouth-processes consist of a large, deep-

seated, sharp parietal j)lait, a double labial tooth, the lower

projection of which is maniillate and internal, a small acute

basal toolh, and below the thickened coluuiellar margin a

very deep-seated extensive ])lait, half closing the aperture.

We should consider E. Farquhari, M. & P., a near ally of

this species, equally minute, similarly subpellucid, and deli-

cately longitudinally striate, and also furnished with four

mouth-processes, of which the parietal and labial plaits and
leelh are not vo-y dissimilar, the labial tooth being bifid in

both species; the columellar margin is, however, much more
pronounced in /:-'. viicrot/umnut, almost as much so as in

E. luhj^ruitluo, M. & P.

t ri. III. fig.'., ifi, 16 «, 16 A.

} fitKjxis, fitiifiii, n little wonder.
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Ennea juxtidens, sp. n. (PI. III. fig. 2.)

E. testa cylindrica, subperforata, nitente, apice obtusissimo ; an-

fractibus 7-8, praecipue rectis, loevibus, interdum sub lente juxta
suturas obscure ct evanide obliquistriatulis ; apertura ovata

;

peristomate albo, crassiusculo, dentibus plicisve quatuor munito,
dente parietal! brevi, recto, labiali acuto, prominulo, basali

minuto ; plica columellari interna, inconspicua.

Long. 4-50, lat. 2 mm.

Hab. Van Rienen, Drakensberg Mountains {Mrs. Quehett).

This shining, smooth, subpel lucid species has for its near

allies both E. cionis and vanstaadensis, M. & P. From the

former it differs in being larger, in possessing less ventricose

whorls, in the simple labial tooth, and the inconspicuous

columellar plait. From the latter in the almost smooth and
glossy surface, in being smaller, and likewise not possessing

a bifid labial tooth; the columellar plait, too, of' E. vaa-
staadensis is far more deep-seated and lirge.

Many examples.

Zincjis Haygarthi, sp. n. (Pi. III. fig. 3.)

Z. testa crystallina, tenuissima, obscure perforata, superae depresso-

conica ; anfractibus quatuor, undique spiraliter sub lente deli-

catissime striatis, supra, juxta suturas, castaneo-unizonatis,

anfractu ultimo magno, supra medium acuticarinato, infra rotun-

dato ; apertura circulari-lunata, intus pellucida, spiraliter uni-

zouata
;
peristomate tenui, margine columellari circa umbilicum

minutum reflexo.

Alt. 6'50, diam. 8 mm.

Hah. 'Nkandhla Forest, Zululand [[laygarth).

An unusually beautiful and delicate species, our exam[)le3

being perhaps not quite adult. The last whorl is acutely

keeled above the middle, thence to the base semiglobose.

With the aid of a lens the surface is seen to be uniformly

closely spirally striate.

Provisionally placed in Zingis till the anatomy is known.
We have much pleasure in dedicating so interesting a form

to its discoverer.

Zingis inuncta*, sp. n. (PI. III. fig. 4.)

Z. testa magna, paullulum umbilicata, delicata, depressa ; anfracti-

bus 5, tribus primis et basi nitentibus, Itevibus, ultimo magno,

eflfuso, baud nitente, sericato, sub lente spiraliter tenuissime

Inunctus, from the want of polish on the last whorl.
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Btriato, zona castaueo-bruuuea supra medium pulchre succiucto ;

apertura rotundo-lunari ;
peristomate teuuissimo, margine colu-

mellari circa umbilicum parvum triangulatim reflexo.

Alt. 14, diam. 24 ram.

Hab. Umkoniaas, Natal [Burnup) ; 'Nkandlila Forest,

Zululaiid [Haygar til)

.

Tills fine species is at once distino;uished from all its allies

by the peculiar lustreless surface of the last whorl, which is

encircled with numerous fine impressed revolving lines, pro-

ducing a dull silky effect. It may be added that in one

specimen the darker chestnut band, so conspicuous in the

others, is but faintly observable.

Zingis ampliata, sp. n. (PL III. fig. 5.)

Z. testa nitidissima, minute perforata, perlaevi, tenui, globulari,

succineo-olivacea ; aiifractibus 4, apud suturas distiucte impressia,

ultimo magno, rapide accresceute, ett'uso ; apertura late ovato-

rotunda
;
peristomate tenui ; columella alba vix incrassata, super

umbilicum miuutum reflexa.

Alt. 12, diam. 16 mm.

Hah. Durban.

A particularly glossy amber-coloured species, very thin and

smooth, which might indeed have been included in Helicarton

were it not for the slightly thickened columella, which

almost conceals the minute umbilicus.

Trachycystis calorama*, sp. n.

(PI. III. figs. 6-6 b.)

T. depresso-coiiica, obtecte perforata, tenui, pallide cinereo-olivacea ;

anfractibus 6, gradatulis, tumidulis, undique longitudinaliter arete

obliquiliratis, liris setigeris, setis longis, nitidis, acutis, nigres-

centibus, anfractu ultimo apud peripheriam rotuudo-angulato

;

apertura lunari
;
peristomate tenui, marginem apud columellarem

triangulatim reflexo.

Alt. 7, diam. 9 mm.

Hab. Near Pinetown, Natal.

A very neat and distinct Trachycystis, resembling T. Planti\

Pfr., save for the exceedingly narrow and almost concealed

perforation, the umbilicus in its ally being wider and far more
conspicuous. The surface is entirely covered with an ashy-
olivaceous epidermis, which is furnished with bristle-bearing,

close, longitudinal, oblique lira^, these bristles being shining,

long, blackish, and exceedingly acuminate.

* KaXos, bpafia, beautiful to behold.
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Trachycystis pycnotricka *, sp. n.

(PL III. figs. 7-7 h.)

T. testa depresso-conica, profunde umbilicata, apice mamillato, Isevi,

pellucido-cinerea, epidermide fusca omnino contecta ; anfractibus

5-6, paullulum tutnidulis, longitudinaliter arctissime et delicate

obliquiliratis, spiraliter minutissime arctistriatis, ultimo apud
peripheriam acuticarinato, setifero ; apertura ovato-hmari ; peri-

stomato simplici, margiue columellari ad umbilicum fortiter

triaugulatim reflexo,

Alt. 4, diam. 6 mm.

Hah. Kowie River [Cox).

The acute keel distinguishes this from the majority of its

allies, e. g. T. tricliostiroma and strohilodeSj M. & P. ; iu

form it perhaps most calls to mind T. Alcocki, M. & P., from
which, however, it is at once distinguished bj the more
elaborate sculpture and the hairj epidermis.

Trachycystis ectima t, sp. n.

(Pi. III. figs. 8, 8 a.)

T. testa conica, subperforata, teiiui, stramineo-cornea, apice tumido ;

anfractibus 5, apud suturas impressis, ventricosulis, arete et deli-

cate lougitudinaliter obliquicostatis, costulis irregularibus ; aper-

tura ovato-lunari ; peristomate tenui, regionem apud umbilicarem

triangulatim reflexo.

Alt. 2, diam. 3*50 mm.

Hob. Umkomaas, Natal (Burnup).

Very small, but with the aid of a lens this little species is

seen to merit the specific title assigned to it, being very deli-

cately and closely obliquely ribbed, with somewhat irregularly

placed lirae.

Trochomorpha placenta, sp. n. (PI. III. fig. 9.)

T. testa umbilicata, pellucida, tenui, placentiformi, olivaceo-brunnea
;

anfractibus 5, supernis compressis, planatis, superficie undique

oblique irregulariter lirata, et sub lente spiraliter delicatissime

striatula, anfractu ultimo apud peripheriam acutissime carinato
;

apertura subquadrata; peristomate tenui, margine columellari

paullum reflexo.

Alt. 4, diam. 11 mm.

Hab. 'Nkandhla Forest, Zululand.

A very remarkable form, unlike any other hitherto recorded

from the South-African region.

* nvKvos, 6p\^, thickly bristled.

t fKrinos, select.
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Balea africana^ sp. n. (PI. III. fig. 10.)

B. testa sinistrorsa, fusiformi, haud profunde perforata, tenui,

nitida, olivaceo-brunnea ; anfrantibus 7, apicali obtuso, cseteris

apud suturas impressis, tumidulis, undique longitudinaliter

ruguloso-striatis ; apertura ovata
;
peristomate continuo, paulluin

incrassato, margine columellari iutus indistincte et obtuse uni-

plicato, crassiusculo.

Long. 6, lat. 1-75 mm.

Hah. Van Rienen, Drakensberg Mountains [Quekett).

Another most interesting addition, generically, to the

South-African fauna. From the few other Balece known
to us this would seem to diflfer mostly in the shorter and less

acuminate spire, more compressed growth, and in the very

obscure character of the obtuse columellar fold. We should

consider it a member of the typical section of thf. geiiu>, with

the European B. perversa ^ L.,=}'ragih'sj Fitz.

Pupa cryptoplax^j sp. n. (PI. III. figs. 11, 11 a.)

P. testa conico-pyramidata, valde et profunde perforata, tenui,

olivaceo-bruunea, apice obtusissimo, planato ; anfractibus 8, apud

suturas impressis, undique sub lente obliquistriatis ; apertura

obliqua
;
peristomate fere coutinuo, albo, nitente, reflexo

;
plica

parietali magna, acinaciformi, columellari perintrante, con-

spicua, acuta, iutus duplicata ; dente labiali parvo, albo, obtuso.

Long. 3-o0, lat. 2 mm.

llah. Kragga Kanma, Port Elizabeth.

One of the most abnormal of the genus, and perhaps

worthy of special subgeneric rank. We figure an example
broken away (fig. 11 a) so as to show the duplicated internal

columellar fold.

Curvella simiona, sp. n. (PI. III. fig. 12.)

C. testa fusiformi, nitida, tenui, pallida et laete straminea ; anfracti-

bus (incluso apice papillari, obtuso, laevissimo) 7, apud suturas

impressis, fere laevibus, sub lente longitudinaliter flexuoso-

striatulis ; apertura ovata
;
peristomate sinuato, simplici, margine

columellari recto.

Long. 6-50, lat. 3 mm.

JJab. Umkomaas, Natal.

An elongate fusiform Curvella, quite distinct from the two

other recently described species {catarractcB and globosa^

* KpvTtTonXa^, with hidden plicae.



non-Marine Mollusca from South Africa. 199

M. & P.), but equally delicate and remarkable. The chief

peculiarity of the shell nov/ before us is, as indicated by the

specific name, its sinuous lip.

Auricula catonis, sp. n. (PI. III. fig. 13.)

A. testa obloDgo-cylindracea, angusta, nitida, perlaevi, pallide

olivacea ; anfractibus (in speciminibus nostris decoUatis) veri-

similiter quinque, tribus ultimis apud suturas irregulariter im-
pressis, ultimo elongate, recto, cylindriformi ; apertura anguste

oblonga, alba, labro exteriore recto, simplici ; columella paullum
incrassata, baud nitente, biplicata.

Long. 9, lat. 4 mm.

Hab. Cato's Creek, Durban {Burnup).

The few examples we have seen of this species are

uniform.ly decollate, but the whorls would probably be five in

number in perfect specimens*. The only two Auriculce com-
parable with this and the following species {A. durbanica)

are pellucens, Mke., and tornatelliforinis, Pet. To the former

we have just referred in the Addenda to our Check-list [vide

supra) ; the latter is a larger species altogether, and much
more angled at the superior part of the body- whorl.

Auricula durbanica^ sp. n. (Pi. III. fig. 14.)

A. testa oblonga, Itevi, paullum nitida, pallide olivacea, apice

decollato ; anfractibus verisimiliter 5, apud suturas irregula-

riter impressis, Icevibus, vel indistincte longitudinaliter striatulis,

ultimo lato ; apertura anguste oblonga
; peristomate tenui,

simplici ; columella vix nitente, albida, oblique biplicata.

Long. 11"50, lat. 5-50 mm.

Hab. Cato's Creek, Durban [Burnup).

This species differs from A. catonis^ just described, in its

stouter and broader build, the last whorl being decidedly

shouldered just below the sutures, and also in its larger size

throughout. The spire, too, seems more attenuate, and the

aperture, thougli narrow, broader than in A. catonis, espe-

cially towards the base. A. tornatelliformis, Petit, with

which our species is also comparable, has the base of the

aperture broader and rounder and the last whorl more con-

spicuously shouldered. The whorls are likewise spirally

wrinkled just below the sutures in Petit^s species.

* The figures of these two Auricula do not show the decollation.
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EXPLANATION OF PLATE III.

Fiff. \. Ennea microthnuma.

Fig. 2. jiixtidens.

Fig. 3. Ziiigis Haygarthi.

Fig. 4. inunc.tn.

Fig. 5. a7nj)liata.

Figs. 6, 6 a, 6 b. Trachycystis calorama.

Figs. 7,7 a, 7 b. pycnotricha.

Figs. 8, 8 a. ectima.

Fig. 9. Trochomorpha flarenia.

Fig. 10. Balea africana.

Figs. 11, 11 «. Pupa cryptoplax.

Fig. 12. Curvella sinuosa.

Fig. 13. Auricula cntonis.

Fig. 14. durbanica.

Fig. 15. Cyclophorus minimus, M. & P. Operculum.

Figs. 16, 16 o, 16 b. Trachycystis charybdis, Benson.

XVII.

—

Descriptions of some new Species of Heterocera.

By Herbert Druce, F.L.S. &c.

Fam. Lithosiidae.

Chtoncema sumatrensis, sp. n.

Male.—The head, collar, and tegulse white, the collar and

tegulge edged with yellow ; the thorax and basal half of the

abdomen white, the anal half of the abdomen yellow ; an-

tenna?, palpi, and legs yellow. Primaries white, crossed from

the costal to the iimer margin by three waved yellow lines
;

two small black dots at the end of the cell and a short yellow

streak in the cell ; the outer margin bordered from the apex

to the anal angle with yellow ; the fringe white : secondaries

white, shaded with yellow at the apex and partly round the

outer margin.

—

Female very similar to the male, but with the

markings all red instead of yellow ; the secondaries salmon-

colour, with the fringes white.

Expanse, <^ 1^, ? 1| inch.

Bab. Sumatra, Pedang {Bock, Afus. Druce).

Lithosia suhcosteula, sp. n.

Male.—The head, antenna?, and legs black
; collar, tegulge,

and thorax yellow ; abdomen greyish black, the sides and

anus yellow. Primaries greyish black, yellow at the base

and streaked along the costal margin from the base to the

apex with yellow : secondaries pale yellow.

Expanse ly% inch.

Hah. Central China, Hunan {Pratt, Mas. Druce).
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Ilema perdentata, sp. n.

Female.—The head, antennae, collar, thorax, and tegulae

pale yellow ; abdomen dusky. Primaries pale semihyaline

yellow, crossed from the costal to the inner margin by two
zigzag dusky brown bands, the first close to the base, the

second about the middle, the outer margin striated with

dusky brown lines : secondaries pale yellow.

Expanse 1 inch.

Bab. Perak {Doherti/, Mus. Druc«).

Scoliacma brunnea, sp. n.

Female.—The head, collar^ and tegulae chrome-yellow
;

antennas brown ; thorax and abdomen above black, on the

underside chrome-yellow; legs brown; the anus yellow.

Primaries brown, slightly yellow at the base : secondaries

blackish brown.

Expanse 1^ inch.

Hub. New Guinea, Port Moresby {Goldie^ Mus. Druce).

Fam. ^geriidaa.

^geria calami's, sp. n.

Male—The head, thorax, and tegula^, black, the tegulas

edged with yellow ; collar yellow ; antennas black, the tip

yellow ; abdomen black, banded with yellowish white, the

anal tuft yellow ; legs black, banded with yellow. Primaries

and secondaries hyaline, the veins black ; the outer margin of

the primaries bordered with pale brown ; the fringes of both

wings black.

Expanse 1 inch.

Bab. Perak, 2000-3500 feet {Doherti/, Mus. Druce).

j^geria simois, sp. n.

The head, antennas, thorax, abdomen, and legs black ; the

last three segments of the abdomen banded with yellow, the

anal tuft black. Primaries and secondaries hyaline, the veins

black; the costal margin, inner margin, and apex black.

Expanse | inch.

Bab. N.E. Borneo, Sandakan {Mus. Druce).

^geria panyasis, sp. n.

Male.—The head, thorax, and abdomen glossy steel-blue;

the tegulse edged with yellow ; each segment of the abdomen
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edged with yellow, the anal tuft black ; legs black, banded

with yellow ; antennte black, tipped with white. Primaries

and secondaries hyaline, the costal margin, outer margin, and

veins black ; a small yellow spot on the black border close

to the apex ; the fringes of both wings black.

Expanse f inch.

Hab. Queensland, Brisbane, Taylor Range {Mus. Druce).

yEgeria caieta^ sp. n.

The head and thorax metallic blue ; antennae black ; tegulas,

sides of the thorax, abdomen, and legs bright yellow, the

abdomen with three bands of metallic blue. Primaries hyaline,

the base yellow ; the veins, costal margin, apex, and inner

margin black ; a rather large yellow mark at the apex ; the

fringe black : secondaries hyaline, the veins and fringe black.

Expanse f inch.

Hoib. Queensland, Brisbane, Taylor Range (i/ws. Druce).

^geria elymais, sp. n.

The head and thorax black ;
antennfc black, with a ring of

yellow near the tip ; collar and tegulai yellow ; abdomen
yellow, the last three segments edged with black, the anal

tuft yellow ; legs yellow. Primaries hyaline yellow at the

base and from the end of the cell to the outer margin ; a

black spot at the end of the cell ; the veins and fringe black :

secondaries hyaline, the costal margin yellow, the fringe

black.

Expanse | inch.

Hab. E. Africa, Delagoa Bay [Mrs. Moiiteiro, Mas.

Druce) .

jEgert'a (iresa, sp. n.

The head, antennse, thorax, tegulge, and abdomen all

black, the first and fourth segments of the abdomen banded

with white; the anal tuft black, white at the base; the legs

alternately black and white. Primaries glossy black :

secondaries hyaline, the veins and fringe black.

Expanse ^ inch.

Dab. E. Africa, Delagoa Bay (Mrs. Monteiro, Mus.

Druce).

u^geria crit/ieis, sp. n.

The head, antenna, tegulae, thorax, abdomen, and legs

black, the fourth segment of the abdomen yellow. Primaries
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dull black, with a small indistinct yellow spot close to the

{ipex; the fringe black : secondaries hyaline, the veins, outer

margin, and apex black.

Expanse | inch.

Bab. E. Africa, Delagoa Bay {Montei'ro, Mas. Druce).

JEgeria rhodia, sp. n.

The head, antennae, thorax, abdomen, and legs black, the

anal tuft black. Primaries hyaline, the costal margin, inner

margin, and the apex black ; a black band crossing the wing

at the end of cell and a greyish line extending from the apex

to the anal angle ; the fringe black : secondaries hyaline, the

veins, outer margin, and fringe black.

Expanse | inch.

Hab. South Africa, Bedford [Mus. Druce).

j^geria sophax, sp. n.

The head and antennee black, the thorax and tegulse glossy

dark green ; the abdomen bright red, with the fourth segment
dark green ; the legs blue-black, banded with white. Pri-

niaries hyaline red at the base ; the costal margin, a streak at

the end of the cell, and all the veins black : secondaries

hyaline, the veins black.

Expanse | inch.

Bab. E. Africa, Delagoa Bay {Mrs. Monteiro, Mus. Druce).

A specimen of this species is in the National Collection

from the same locality.

JEgeria pitthei's, sp. n.

The head, thorax, and antennas black ; front of the head

and underside of the thorax yellow ;
tegul^e black, edged

with yellow ;
collar yellow ;

abdomen brownish black, each

segment edged with yellow, some wider than others; the

anal tuft brownish yellow ; legs yellow. Primaries hyaline,

the costal margin and the apex brown ; a black streak at the

end of the cell : secondaries hyaline, the veins and outer

margin brownish yellow.

Expanse | inch.

Bab. Amazons, Ceara {Leech, Mus. Druce).

j^geria chea, sp. n.

The head, antennae, thorax, tegulae, and abdomen black,

the anal tuft black ; the legs yellow, banded with black.
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Primaries and secondaries hyaline, the costal margin of the

primaries and the veins of both wings all black.

Expanse \ inch.

Hab. Amazons {Leech, Mus. Druce).

jEgeria Whitelyi, sp. n.

The head, antennae, and tegulfe black ; the thorax brown
;

abdomen black, each segment edged with yellowish brown
; a

large yellowisli-brown spot on the second segment ; the anal

tuft brown and black ; the legs yellowish brown. Primaries

hyaline, the costal margin, the veins, and the apex black ; a

black streak at the end of the cell, the inner margin shaded

with yellow : secondaries hyaline, the veins and the outer

margin black.

Expanse 1 inch.

Hah. British Guiana ( IV/iitelt/, Mus. Druce).

^geria Hard, sp. n.

The head, antennae, collar, and thorax black ; tegulas

black, edged with yellow; palpi black, white on the under-

side ; abdomen glossy blue-black, the base, second and fourth

segments banded witii yellow ; the anal tuft blue-black ; legs

black, banded with yellow. Primaries and secondaries

hyaline, the veins of both wings and the apex of the pri-

maries all black.

Expanse f inch.

Hab. Trinidad, Port of Spain {Hart, A/us. Druce).

JEgeria (?) Taylori, sp. n.

The head, antenna?, thorax, and the base of the abdomen
reddish brown, the collar white, and the last four segments

blackish brown, edged with white; the anal tuft black; legs

black, banded with white. Primaries hyaline, the veins and

apex reddish brown ; a black line at the end of the cell,

edged with red on the outer side : secondaries hyaline, the

veins reddish brown ; a small red spot at the end of the cell
;

the fringe dark brown.

Expanse 1 inch.

Hab. South Africa, Potchefstroom {Taylor, Mus. Druce).

./Egeria pytkes, sp. n.

The head, antennw, collar, tegula", thorax, and abdomen
black ; the palpi reddish brown ; the anal tuft black and

yellow; the legs reddish brown. Primaries blackish brown,
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darkest at the base ; a round black spot at the end of the

cell : secondaries hyaline, the veins and friiige dark brown.

Expanse | inch.

Hab. South Africa, Bedford {Mas. Druce).

^gsria man'sa, sp. n.

The head, antennte, teguli^, thorax, and abdomen dark

brownish black, tlie tegular edged with yellow, the collar

yellow j legs yellow, banded with black. Primaries hyaline,

the veins, a streak at the end of the cell, and the fringe

reddish brown : secondaries hyaline, the veins and fringe

dark brown.

Expanse 1 inch.

IJab. South Africa, Bedford {Mas. Druce).

Ceratocoi'ema aurania, sp. n.

The head, antennae, collar, tegulte, thorax, and abdomen
black, the fourth and fifth segments of the abdomen bright

red ; anal tuft black ; legs black. Primaries yellowish

hyaline, the costal margin and the apex brown ; the veins

yellowish brown : secondaries yellowish hyaline, the veins

and fringe brown.
Expanse 1^ inch.

Hab. Perak, 2000-3500 feet {Doherty, Mas. Druce).

Melittia dolenSj sp. n.

The head, thorax, tegul^e, abdomen, and legs black (an-

tennae wanting)
; the fourth segment of the abdomen bright

yellow
;
the anal tuft black. Primaries black ; secondaries

hyaline, the veins and the fringe black.

Expanse 1^ inch.

Hab. S.E. Brazil [Mus. Druce).

^yWl.—Revision of Amphipoda {continued) *.

By the Rev. Thomas R. R. Stebbing, M.A., F.R.S.

The following new genera are proposed :

—

Fam. Lysianassidae.

Stomacontion, gen. nov.

Agreeing in general with Aconfiostoma, but distinguished

by having the palp of the first maxillae two-jointed, the fourth

• See the ' Annals ' for March and April 1899.

Ann. tt- Mog. xY. Hist. Ser. 7. Vol. iv. 15
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joint in the palp of the raaxillipeds rudimentary, and the

third uropods ending in a tubercular ramus.
The type species is Acontiostoma Pepinii, Stebbing, of

which A. kergueleni is a synonym.

Paropisa, gen. nov.

Distinguished from Opisa, Boeck, by having the first side-

plates broader and deeper than the second and tliird, (he

second joint of the fifth peraeopods produced strongly down-
Avard, the rami of the tliird uropods not much longer than
tiie peduncle; the telson as broad as long, cleft only to the

centre.

The type species is Opisa hispana, Chevreux, of which
the mouth-organs have not yet been described.

Paratryphosites, gen. nov.

Near to Tri/pJiosites, Sars, and Hippomedon, Boeck, but
distinguished by the small first joint of the flagellum of the

first antenna?, the more numerous setas (five) on the inner

plate of the first maxillaj, the stouter peraiopods, and the

telson less deeply divided, with several spinules on the trun-

cate apices. From Hippomedon it is further distinguished by
the distinctly subchelate tirst gnathopods.

The type species is L?/sianaisa abi/ssi, Goes.

Fam. StegocephalidaD.

Parandania, gen. nov.

Pleon rather large. Second antennae with flagellum longer

than the peduncle. Lower lip with the lobes very broad,

distally truncate, and having a denticle at the outer corner.

Mandibles with the cutting-edge very broad, straight, and
smooth. The palp of the first maxillaj one-jointed. The
telson entire.

The type species is Andania Boecki, Stebbing.

EUANDANIA, gen. nov.

In general agreement with Parandania^ but distinguished

by having a far smaller pleon, the flagellum of the second

antennae shorter than the peduncle, the lower lip with the

lobes broadly rounded, the telson partly cleft.

The type species is And-ania gigantea^ Stebbing.
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Fara. PhoxocephalidsB.

Parharpinia, gen. nov.

Hood obtuse. Eyes distinct. Mandibles with the molar

small or obsolete, third joint of the palp longer than the

second. First maxillae with the palp two-jointed. Maxilli-

pcds with outer plate elongate and fourth joint of the palp

long and slender. Tlie third and fourth perteopods have the

fourth and fifth joints not expanded. Telson deeply cleft.

The type species is Phoxus viUosus, Haswell, if I am right

in identifying with that species the Phoxus Baiei of G. M.
Thomson, a New Zealand species, for the opportunity of

examining which I am indebted to Mr. Thomson.

Fam. Amphilochidse.

Tetradeion, gen. nov.

Pleon short. First four side-plates with neatly fitting

margins, together forming a continuous shield ; fourth pair

mucii longer than first to third combined, fifth much longer

than deep, sixth and seventh concealed. Eyes distinct.

Antennae small, first without accessory flagellum. Mouth-
parts unknown. First and second gnathopods imperfectly

subchelate. Perjeopods slender. Third uropods not reaching

so far back as the two preceding pairs, the rami unequal.

Telson entire.

The generic name is from the Greek rerpaZeiov, a set of

four, in allusion to the combination of the first four side-

plates.

The type species is
'•' Cyproidia'i crassa^'' Chilton, found in

Lyttelton Harbour, New Zealand.

Paracyproidea, gen. nov.

In general like Cyproidea, Haswell, but the mandibles

have a well-developed molar, the apex of the inner plates in

the maxillipeds is transversely truncate, the first and second

gnathopods are much more slender, rather feebly subchelate,

the fourth joint of the first pair produced along the fifth, as

in the male of Aora, Kroyer ; the uro))ods have their respec-

tive rami subequal, those of tlie first and second pairs reaching

little beyond the third, and the telson is very large, strongly

compressed laterally, extending back almost to the extremity

of the uropods.

The type species is Cyproidea lineaia, Haswell, for speci-

mens of which I am indebted to Professor Haswell, F.R.S.,

and to the Trustees of the Australian Museum, Sydney.
r5»
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Fam. LencothoidsB.

Paealeucothoe, gen. nov.

First segment of person longer tlian the second. First

maxillae with five seta-like spines on the outer plate, the palp

very large, but only one-jointed. The maxillipeds have the

inner plates broad and long, peculiarly constructed, so as to

show two apical margins, one flattened, the other compressed
;

the outer ph^tcs, though small, are not rudimentary. The
first gnathopods are chelate between the fiftli and sixth joints,

the sixth having a truncate apex, grooved for the finger. The
second gnatliopods are subchelate, the fifth joint not strongly

produced. Telson triangular, oval.

The tj'pe species is Lcucothoe novce^JioUandice, Haswell.

For opportunities of examining this interesting form I have
to thank Professor Haswell and the Trustees of the Australian

Museum.

Fam. (EdiceridaB.

EXCEDICEROS, gen. nov.

Distinguished from (Ediceros, Kroyer, by having the

rostrum little pronounced, the eyes not contiguous though
well developed, the first antennae with a rudiment of an
accessory flagellum, the mandibles with well-developed molar
and the palp's second and third joints broad ; the first

maxillje with numerous setaj fringing the inner plate; the

maxillipeds with the inner plates broail ; the gnathoi)0 Is with

the fitth joint at least as large as the sixth; the first and
second pera^opods without finger and the second uropods not

reaching back so far as the first or third.

The type species is CEdicerus fossor, Stimpson, if, as I

suppose, that species is the same as (Ediceros arenicola

{?f(Sso7'), Haswell. The latter has been kindly sent me by
the Trustees of the Australian Museum.

Carolobatea, gen. nov.

Frontal process a])ically subacute, carrying the contiguous

eyes. Fourth pair of side-plates much deeper than the rest.

First antenna? shorter than the second, flagella in both many-
jointed. Lower lip with the inner lobes separate. Mandibles
with molar ratlicr weak, second joint of palp slightly curved.

Outer j)late of first maxilla3 with nine spines. Second maxillse

with inner plate the broader. Maxillipeds with inner plates

small and outer plates not nearly reaching apex of the distally
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expanded second joint of tlie palp. First and seconl gnatho-
pods with fifth joint subequal to sixth, the palm nearly trans-

verse. First to fourth peraopods with membranous cap over
tip of the narrowly boat-shaped finger. Third uropods with
rami subequal to the peduncle. Telson rather longer than
broad.

The generic name is in recollection of the late Charles
Spence Bate.

The type species is Halimedon Schneiden\ Stebbing.

Fam. Pleustidae.

Mesopleustes, gen. nov.

Body carinatCj integument indurated. Rostrum large.

First to fourth side-plates distally narrowed. Upper lip with

small oblique incision. Mandibles with molar prominent,

strong, oval. First maxilla3 with four set^e on the inner

plate. Maxillipeds with outer plates scarcely reaching beyond
the first joint of the palp, the finger strong. The gnathopods
subchelate, strong, second pair the larger. Per^eopods robust,

subequal. Telson subrotund.

The type species is Pleustes ab/jssorum, Stebbing.

Syaipleustes, gen. nov.

Rostrum small. Upper lip witli oblique incision. Man-
dibles with molar strong, oval. First maxillai with two setaj

on the inner plate. Maxillipeds with finger slight. Second

gnathopods usually much stronger than the first and more
distinctly subchelate.

To this genus I refer Amphithoe latipes, M. Sars, AmphU
thopsi's gldberj Boeck, Amphitkopsis pulchella, G. O. Sars,

Amphithopsis Olrikii, Hansen, and Amphithopsis grandi-

mana^ Chevreux.

Fam. Calliopiidae.

Paraleptamphopus, gen. nov.

Body without dorsal dentation. First antennas the longer,

with small accessory fiagellum. Lower lip without inner

lobes. Mandibles with third joint of palp shoiter than the

second. First maxillte with many setai on the inner plate
;

second maxillae with setae fringing the inner margin of the

inner plate. Maxillipeds with outer plates not reaching the

apex of the palp's second joint. Gnathopods subchelate,
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fifth joint of second pair rather long. Fifth perseopods normal.

Third uropods witli equal rami. Telson entire.

In this genus I place Calliope suhterranea^ Chilton, and
Pheriisa ccerulea, G. M. Thomson ; but the form which

Dr. Chilton regards as the adult male of his Calliopius sub-

terroneus I leave at present unclassified. In quoting species

as typical of new genera I have given the earliest name
published, it not being desirable to burden the present paper

with synonymy.

Paeacalliope, gen. nov.

Body without dorsal dentation. First antennae the shorter,

without accessory flagellum. Lower lip with inner lobes.

]\Iandi!-les with third joint of palp at least as long as second.

First maxil!a3 with many setre on the inner plate. Second
maxilla? with setw fringing the inner margin of the inner

plate, which is the narrower. Maxiliipeds with inner plates

rather broad, outer plates reaching the apex of the palp's

second joint. Second gnathopod stronger than first and more
strongly subchelate. Fifth perfeopods much the longest,

with the finger long, straight, spinose. Uropods with

slender rami, those of the third pair equal, not longer than
the peduncle. Telson short, entire.

The type species is Calliope Jluviatilis, G. M. Thomson,
with which I consider Pherusa australis, Haswell, identical

;

and I also think it quite possible that both are synonyms of

(Edictrus nova-zealandice, Dana.

Fam. DexaminidaB.

Paeadexamine, gen. nov.

In general character like Dexamine, Leach, but the lower
lip has the inner lobes well developed and the mandibular
processes upturned ; the first maxillas have a one-jointed palp
uniform on the light and left maxilla, and the maxiliipeds
have a small distinct finger to the palp.

The type species is Dexamine pacijica, G. M. Tiiomson,
which, through the kindness of my friends, I have received

both from Kew Zealand and from Jervis Bay, Australia.

Here it may be mentioned that I find it expedient definitely

to cstablisli the family Anamixids, already suggested in

1897, and to institute various new families, namely:—Mcto-
pidai, to include the genera Metopa, Boeck, Metopella, Sars,

Metopoides, D^ 11a Valle, and Proboloidea^ Delia Valle

;
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Cressida, for the genus Cressa, Boeck ; LaphystiopsidEe, for

the genus Lapht/stiopsi's, Sars ; Colomastigida^*, for the genua
Colomastix, Grube ; Liljeborgiidse, in accordance with a

suggestion made by Professor Sars (' Crustacea of Norway,*
vol. i. p. 530), to receive tlie genera Liljehorgia, Bate, and
IJuneUa, Sars; Melphidlppida3, again in accordance with a

suggestion by Sars (' Crustacea of Norway,' voh i. p. 481),
to receive the genera AJe/phidippa, Boeck, and }lelphidippella,

Sars; Aoridte, fur Aora, Kroyer, and various other genera in

which the first gnathcpod is hirger than the secojid ; Amphi-
thoidse. for Amphithoe, Leach, and genera closely connected

witli it ; and Ischyroceridae, to receive Ischijrocerus, Kroyer,

and neiglibouring genera, which can no longer be grouped
under the heading Podocerida;, now that the genus Podocerus

has been removed from the family.

In compensation for all tliese additions to nomenclature I

can only offer a very trifling reduction by cancelling a single

genus and a single species. I now feel convinced that

Tryphosa antennipotens^ Stebbing, is identical with the rather

erratically described Uristes (jigas, Dana ; and as I agres with

Sars that Trt/phosa antentiipotens^' qahe undoubtedly" belongs

to the same genus as his Pseudotryphosa umhonata, it follows

that Pseudotri/phosa must become a synonym of Uristes,

Dana, that genus containing the two species Uristes gijas,

Dana, and Uristes umhonatus (Sars).

XIX.— On the Giraffe of Somalilaad,

By W. E. DE WiNTOX.

In tlie ' Proceedings of the Zoological Society ' for 1S97,

pp. 273-283, I gave a report on the existing forms of

Giraffe. Since then, consequent on the opening up of com-
munications with the interior of Africa, niany more specimens

have been added to the museums of Europe. It should be

mentioned that separate local forms have been described by
Mr. O. I'hcmas from Nigeria and by Herr Matschie from
German East Africa. I hope shortly to be able to give fuller

descriptions of the forms which are found in the different

regions of Africa.

In the meantime I wish to notice a very distinct local race,

and so correct a statement in my former paper which may
cause confusion if not rectified.

* Colomastidae, Chevreux, 1899, is named in the ' Comptes rendus de
I'Assoc. Fran9aise,' Congres de Nantes, 1898.
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The specimen figured in the P. Z. S. 1897, p. 280, as

typcal of the northern form is found to be very distinct from

the true Giroffa camelopordalis from Senaar and the adjacent

countries, and in reality to be a strikingly different animal,

which I consider well worthy of a separate name.

The first specimen known to science was that referred to in

P. Z. S. 1894, p. 135, collected by iMajor C. E. W. Wood
and Capt. M. B. Ffinch in Somaliland, which was brought

to the notice of Mr. O. Thomas by Messrs. Rowland Ward,
of Piccadilly.

Dr. Donaldson Smith obtained the second, the head of

which is now mounted in the Academy of Natural Science,

Philadelphia, U.S.A. Then came Mr. Arthur Neumann, who
discovered this animal in the Loroghi Mountains ; he was

the first collector to bring home fully adult specimens,

together with younger animals, and to direct attention to

the peculiarity of this form. Since then numerous specimens

have been received, among others from Mr. Cavendish and

Mr. Andrew ; and quite lately Lord Delamere has brought

home a fine series, some of which, notably a fine head and

neck mounted, have been presented to the National Collection.

Excepting for the white ears and legs below the knees

and hocks, and the spotted head and upper neck, this Somali-

land giraffe might be described as a liver-red animal with a

coarse network of narrow white lines dividing the body-colour

into large sharply defined patches ; there is none of the paler

blotched marking of the typical lorm from the Nile Valley.

Original accounts of this giraffe, written by various

sportsmen, also extremely interesting photographs by Lord
Delamere of the animal in its native haunts, will be found

in JMcssrs. Rowland Ward's fine new book, 'The Great and
Small Game of Africa.' The view of giraffes feeding, on

p. 493, shows how marvellously the markings on the hide of

the animals correspond with the mottling of light and shade

in the mimosa-forest.

All the specimens received have been so uniform in colora-

tion and pattern of marking that there can be no doubt that

the Somaliland giraffe is a well-defined local race, and I

propose provisionally to connect it with the northern form as

a subspecies, giving it the name of Giroffa caniehjjardalis

reticulata, and taking as the type Mr. Arthur Neumann's
specimen no. 97. 1. 30. 1 (skull, scalp, and piece of neck-

skin) in the British Museum, figured in the P. Z. S. 1897,

p. 280.
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XX.

—

Ehynchotal Notes.—Heteroptera: Plataspinte,

Thyreocoiinje, and Cydninse. By W. L. Distant.

The following notes, descriptions, and synonymy are in

continuation of ray previous paper {ante, pp. 29-52).

Plataspix^.

Genus Bkachyplatys.

Brachyplatys paUiijes.

Cimex palUpes, Fabr. Sp. Ins. ii. p. 343 (1781).

Brachyi)latys calaharica, Walk. Cat. Het. i. p. 99. n. 4 (1867).
Brachyplatys negamica, Walk. loc. cit. p. 99. n. 5.

Brachyplatys suhceneus.

Plafa^pis subcsnea, Westw. in Hope, Cat. Hem. i. p. 17 (1837),
Brachyplatys bistriga, Walk. Cat. Het. p. 100. n. 12 (18J7).

Brachyplatys cambodica. Walk. loc. cit. p. 101. n. 13.

Brachyplatys cognata, Walk. loc. cit. p. 101. n. 14.

Brachyplatys adjuncta, Walk. loc. cit. p. 101. n. 15.

Brachyplatys contigua, Walk. luc. cit. p. 103. n. 24.

Brachyplatys papuus.

Scutellera pajma, Guer. Voy. Coq., Ent. p. 157, pi. xi. f. 6 (1830).
Brachyplatys ruptilinea, Walk. Cat. Het. i. p. 105. n. 30 (1867).

Brachyplatys deplanalus.

Scutellera deplanatus, Eschscholtz, Dorpat Abhandl. i. p. 158 n 74
(1822).

Brachyplatys paucifera, Walk. Cat. Het. i. p. 105. n. 29 (1867).

Brachyplatys pallifrons.

Brachyplatys pallifrons, Vollenh. Faun. Ind. Neerl. i p. 65, pi iv f 10
(1863j.

Brachyplatys indotata, Walk. Cat. Het. i. p. 104. n. 26 (1867).

Brachyplatys pacijicus.

Brachyplatys pacijica, Dall. List Hem. i. p. 70. n. 8 (1851).
Brachyplatys intacta, Walk. Cat. Het. i. p. 106. n. 32 (1867).
Brachyplatys eupreata, Walk. loc. cit. p. 107. n. 37.

Brachyplatys interrupia, Walk. Cat. Het. i. p. 106. n. 31

(1867).

The typical and sole specimen under this name in the
British Museum is without either head or thorax. Judging
from the abdomen alone it is very near, if not identical with,

B. pacificuSj Dall.
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BracTiyplatys silphoides.

Cimex silphoides, Fabr. Ent. Syst. iv. p. 86. 24 (1794).
Brachyplatys liturifrons, Walk. Cat. Het. i. p. 102. n. 22 (1867).

Brachyplatys caroUnce.

Brachyplatys Carolines, Atkins. J. Asiat. Soc. Beng. Ivii, p. 341 (1880).

Brachi/platys silphoides, Dall. Cnec Fabr.) List Hem. i. p. 71. n. 13

(1861).

Brachyplatys silphoides, Walk, (nee Fabr.) Cat. Het. i. p. 10 ). n. 9

(1867).

Brachyplatys cingalensis.

Brachyplatys cingalensis, Stgl, CEfv. Vet.-Ak. Forb. 1855, p. 181 ; loc.

«i!. 1856, p. 54.

Brachyplatys silphoides, Kirby (nee Fabr.), Journ. Linn. Soc., Zool.

vol. xxiv. p. 79 (1891).

Brachyplatys pauper.

Brnchyplatiis pauper, Vollenh. Faun. Ind. Need. i. p. 54 (1863K
Brachyplatys quinque-punctata, Walk. Cat. Het. i. p. 103. n. 23 (1867).

Brachyplatys Vahlii.

Cimex Vahlii, Fabr. Mant. ii. p. 283 (1787).

Brachyplatys continua, Walk. Cat. Het, p. 104. n. 27 (1867).
Brachyplatysfrotitalis, Walk. he. cit. p. 106. n. 33.

Brachyplatys ceneus.

Brachyplatys cenea, Dall. List Hem. i. p. 71. n. 12 (1851).

Brachyplatys niger, Atkins. J. Asiat. Soc. Beng. Ivii. p. 342 (1889).

Types of both species are in the British Museum.
It is quite probable that this species is synonymic with

B. nitidus, Westw., the single typical specimen of which in

the Hope Collection is in indifferent condition.

Genus TiAROCOEIS,

Tiarocoris hasistigma.

Coptosoma basistigma, Walk. Cat. Het. i. p. 98. n. 67 (1867).

Genus Spathocrates.

Spathocrates histeroides.

Brachyplatys histeroides, Walk. Cat. Het. i, p. 107. n. 34 (1867).

Genus Coptosoma.

Coptosoma transversa.

Coptosojna transversa, Westw. in Hope Cat. i. p. 17 (1837),
Coptosoma hilaris, Walk. Cat. Het. i. p. 85. n. 18 (1867).
Coptosoma partita, Walk. loc. cit. p. 85, n. 20.
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Ccptdsovia bipustulata.

Thyreocoris bipustulatus, Germ. Zeitschr. i. p. 30. n. 14- (1839).

Coptosoma scitula, Walk. Cat. Het. i. p. 86. n. 21 (1867).

Coptosoma marginella.

Coptosoma marginellum, Dall. List Hem. i. p. 64. n. 9 (1851).
Coptosoma bipustulatum, Dall. (nee Germ.) loc. cit. p. 64. n. 8.

Coptosovia nubila.

Thyreoco7'is nuhilus, Germ. Zeitschr. i. p. 26 (1839).
Coptosoma repleta, Walk. Cat. Het. i. p. 8-5. n. 19 (1867).

Coptosoma criharia.

Cimex cribrarws, Fabr. Ent. Syst., Suppl. p. 551 (1798).

Coptoso7na xanthochlora, Walk. Cat. Het. i. p. 87. n. 35 (1867).

Coptosoma proxima.

Coptosoma proxima, Walk. Cat. Het. i. p. 94. n, 55 (1867).

Coptosoma polyspila, Walk. loc. cit, p. 524 (1868).

Coptosoma apicifera.

Coptosoma apicifera, Walk. Cat. Het. iii. p. 526 (1868).

Coptosoma erythrospila, Walk. loc. cit. p. 526.

Coptosoma assamensis.

Coptosoma assamensis, Atkins. Proc. Asiat. Soc. Beng. 1886, p. 174.

Coptosoma circumscriptum, Dall. (nee Germ.) List Hem. i. p. 63. n. 3

(1851).

Letliierry and Severin have incorrectly included the species

identified by Dallas as C. circumscriptum, Germ., as a synonym
of C. nepalensis, Westw.

Coptosoma sphcerula.

Thyreocoris spha-rula, Germ. Zeitschr. i. p. 25 (1839).

Coptosoma spharula, Leth. & Sev. Cat. G^n. H^m. i. p. 9 (1893).
Cojitosoma siamica, Walk. Cat. Het. i. p. 89. n. 39 (1867).

Coptosoma orhicuia, Walk. Cat. Het. i. p. 91. n. 47.

Coptosoma concinmda, Walk. loc. cit. p. 94. n. 54.

Coptosoma bellula, Walk. loc. cit. p. 94. n. 56.

Coptosoma inclusa, Walk. loc. cit. p. 95. n. 57.

Cojjtosoma Saundersi, Leth. Sz Sev. Cat. Gen. H^ra. i. p. 9 (1893).

Coptosoma hlandula, AValk. loc. cit. p. 96. n. 61.

Coptosoma microstiyma, Walk. loc. cit. iii. p. 525 (1868).

Coptosoma pygmcewn, Montandon, Ann. boe. Ent. Belg. xl. p. 120
(1896).

The type of C. minima^ Atkins., and a co-type of C. pyg-
maum, Montand., which are now before me, exactly agree
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with each other. All Walker's contributions to the synonymy
of the species as detailed above agree with this form of

C. sphcBrula.

Coptosoma rugulosa, sp. n.

Ochraceous, thickly, irregularly, and somewhat confluently

covered with coarse reticulated black punctures. Head with

the central lobe distinctly margined with black punctures;

eyes testaceous. Pronotum with the anterior margin concave,

the anterior angles dilated, rounded, and moderately laminate,

the lateral margins slightly sinuate; transverse furrow only

slightly indicated. Scutellum without perceptible transverse

basal furrow. Body beneath very dark dull olivaceous
;

abdomen with a marginal series of about three rows of small

dark ochraceous spots. Legs dark castaneous, femora streaked

with ochraceous. Head beneath ochraceous at base.

Somewhat allied to C. cicatricosa by the shape of the pro-

notum, which, however, lacks the distinct transverse furrow

in that species.

Long. 6 millim. ; lat. 5 millim.

Hab. Ceylon. (Type, Brit. Mus.)

This species formed part of the Atkinson Collection.

Coptosoma W. ?

Coptosoma W., Montand. Rev. d'Entomol, xii. p. 237 (1893).

Black, shining; lateral lobes of head in front of eyes (ex-

cluding their extreme outer margins), lateral margins of

pronotum divided by a central black line, and two small spots

behind head ochraceous. Scutellum with two large central

basal spots, two large apical subquadrate spots united on

apical margin and connected with the narrow lateral margins,

ochraceous. Body beneath black ; head beneath, rostrum,

legs, and a marginal series of large bitid ray-like spots to

abdomen ochraceous.

Long. 4 millim.

Hob. Assam, Margherita. (Brit. Mus.)

From the Atkinson Collection.

Coptosoma raniosa,

Coptosoma ramosa, Walk. Cat. Het. i. p. 93 (1867).

Coptosoma Lorice, Montd. Ann. Mus. Genov. xxxiv. p. 415 (1895).

The only difference in the form described by Montandon

as C. LoricB is in the rather smaller abdominal nuirginal spots.

This, however, from a fair series I have examined both in

the British Museum and my own collection, appears to be

the normal form, and that described by Walker, represented

by the type .specimen only, is a slight variety.
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Tbtseocorinju.

Genus Thyreocoris.

Thyreocoris notatipennis.

Corimelcena notatipennis, Stal, Rio Jan. Hem. i. p. 8 (1860).

Corimelana chilocuroides, Walk. Cat. Het. i. p. 79. ii. 26 (1867).

Corimelcena tenninalis, "Walk. loc. cit. p. 80. n. 29.

Thyreocoris Daldorfi.

Tetyra DaUlorfii, Fabr. Svst. Rhvng. p. 144 (1803).

Var. Corijnelcena pictula, Walk. Cat! Het. i. p. 80. n. 30 (1867).

Thyreocoris hasalis.

Odojitoscelts basalis, Germ. Zeitschr. i. p. 41 (1839)
Corimelcena proxima, Walk. Cat. Het. i. p. 8 J. n. 28 (1837).

Thyreocoris integrus.

Corimelcena integra, Walk. Cat. Het. i. p. 80. n. 27 (1867).

Doubtfully distinct ; may probably be one of Stal's species

(c/. Rio Jan. Hem.), of which I have not seen typical speci-

mens.

Thyreocoris invar ius.

Corimelcena invaria, Walk. Cat. Het. i. p, 81. n. 31 (1867).

The same observation applies to this as to the preceding
species (^supra).

Genus CuRSULA.

Cursula, Walk. Cat. Het. i. p. 81 (1867).

Cursula is allied to ChJcenocoris and represents that o-enus

with a laterally compressed body. I formerly described three

species as compressed examples of Chlcenocoris, which must
either now be placed in Cursula^ or that genus sunk as a

synonym of Chlcenocoris. The first course is followed.

Cursula dissimiUs.

Chlcenocoris dissimilis, Dist. Biol. Ceutr.-Am., Rhynch. Het. i. p. 310.
n. 2, pi. XXX. f. 3 (1889).

Cursu'a compressa.

Chlcenocoris compressus, Dist. Biol. Cent.-Am., Rh-vmch. Het. i. p. 310,
n. 3, pi. XXX. f. 11 (1889).

Cursula arctata.

Chlcenocoris arctntvs, Dist. Biol. Cent.-Ani., Rhyuch. Het. i. p. 464
n. 4 (1893).
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Genus Stibaeopus.

Stiharopus molginus.

Scaptocoris molginus, Schiodte, Kroyer's Nat. T dsskr. (2) ii. p. 481

(1849).
Stiharopus brunneiis, Dall. List Hem. i. p. 125, t. iii. f. 1 (1851).

Stibaropus latipes, Atkins, (nee Westw.) J. Asiat. Soc. Beng. vol. Ivi.

pt. 2, p. 39. n. 27 (1888).

Stibaj-optis molginus, Atkins, loc. cit. p. 39. n. 23.

Confusion has arisen with this species, owing apparently to

the description of the second joint of the antennaj " longer by
half than the third." The second joint is, however, very

small, as described by Dallas—one of the generic characters.

I have Atkinson's specimens before me, which he identified as

S. molginus^ and in these the antenna? agree in structure with

Dallas's description and type. Signoret further complicated

matters by placing the S. hrunneuSj Dall., as a synonym of

the species described by Westwood as Cydmis latipes^ which,

however, does not belong to Stibaropus but to the genus
Scoparipes.

Stibaropus minor.

Stibaropus minor, Walk. Cat. Het. i. p. 1G6. n. 2 (1867).

Stiharopus testaceus, Walk. loc. cit. p. 166. n. 3.

Stibaropus Jlauidus^ Sign. Ann. Soc. Eat. Fr. S(5r. 6, t. i. p. 47, pi. ii.

f. 6 (1831).

Most probably also one of Schioclte's species, S. tabulatus

or S. callidusy but impossible to determine trom the description

alone of those species.

Genus Adrisa.

Adrisa ? hinotata.

Acatalectus binotatus, Walk. Cat. Het. i. p. 165. n. 8 (1867).

This species is alone represented by the type specimen,

which possesses neither head nor thorax. As it was also

unlocalized, the species (?) should be considered as non-

existent.

Adrisa ? dara.

Acatalectus clams, Walk. Cat. Het. iii, p. 535 (1868).

This species is not represented in the National Collection,

the type specimen being recorded as in the National Museum,
Melbourne.
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Genus Cyrtomenus.

Cyrtomemis marginalis.

Cyrtomenus marginalis, Sign. Ann. Soc. Ent. Fr. s6r. 6, t. i. p. 201.
n. 5, pi. vi. f. 21 (1881).

Mthus ciliatus, Dall. (nee Pal. Beauv.) List Hem. i. p. 117. n. 13 (1851).

Dallas's specimen is from Colombia ; Signoret's type

specimen was unlocalized.

Genus Lactistes.

Lactistes rastellus.

Lactistes rastellus, Schiodte, in Kroy. Nat. Tidsskr. (2) p. 457 (1849).
^thus lihilippinensis, Dall. List Hem. i. p. 118. n. 19 (1851).

Genus ScOPARIPES.

Scoparipes latipes.

Cydmis latipes, Westw. in Hope Cat. i. p. 18 (1837).

JUthus stygins, Walk. Cat. Het. i. p. Ifil. n. 80 (1867).
Stiharopvs latipes, Sign. Ann. Soc. Ent. Fr. S(5r. 6, t. i. (1881), neo

figure; Leth. & Sev. Cat. G^n. Hem. i. p. 61 (1893).

Scopay'ipes latiiies, Sign. loc. cit. p. 203, pi. vi. fig. '22.

Signovet fell into an unfortunate tangle with this species.

He saw Westwood's type, and co-types in my own collection.

The first he returned labelled Stibaropus latipes, the second

Scoparipes latipes. He evidently published from his MS.
notes afterwards, confusing the genera and treating the same
species in a duplex manner. The co-types of his Sco-

paripes latipes are in my own collection, and these have been

again compared with Westwood's type.

Scoparipes insignis.

^tJitis insignis, Walk. Cat. Het. i. p. 160. n. 79 (1867).

Cyrtomenus insignis, Vollenli, Faun. Ind. Neerl. p. 16, pi. ii. fig. 7

(1868).

Both autliors described this species under the same specific

name.

Genus ECTINOI'US.

Ectinopus rugoscutum.

Ectinopus rugoscutum, Sign. Ann. Soc. Ent. Fr. ser. 6, t. i. p. 319,

pi. X. fig. 41 (1881).

JEthus nigerrimus, Walk, (part.) Cat. Het. i. p. 152. n. 25, specs, c, d,

Ega (1867).
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Genus Plonisa.
Plonisa plafjiata.

Plonisa plaqiata, Sign. Ann. Soc. Ent. Fr. s6r. 6, t. i. p. 327, pi. xi.

fijr. 52 (1881).

,
JEthus hriamipennis, Dall. (nee Fabr.) List Hem. i. p. 113. n. 3 (1851).

Katakadia, gen. nov.

Pionotum with a very deep angulated cavity for the inser-

tion of the head. Head very broad at anterior margin, where
it is centrally slightly sinuate ; the lateral lobes longer than

the central, angularly narrowed posteriorly, being longest

behind the eyes. Other characters generally as in Cydnus.
-This genus is founded for the reception of ^thus caligi-

nosuSj Walk., and the very peculiar structure of the head
and pronotum will sufficiently distinguish it.

Katakadia caliginosa.

J^lthus caliyinosus, Walk. Cat. Het. i. p. 161. n. 81 (1867).

Hah. Malacca (Brit. Mus.) ; Perak {Doherty, coll. Dist.).

Genus Cydnus.
Cydnus rudis.

JEtkus rudis, Walk. Cat. Het. i. p. 157. n. 57 (1867).

^thus proximus, Sign. Ann. Soc. Ent. Fr. s^r. 6, t. ii. p. 27. n. 18

(1882).

Walker in his description made no mention of the reddish-

brown hue of the corium in his type specimen from the

Gambia. Other specimens from Sierra Leone are in the

British Museum. There seems little doubt that both the

above descriptions refer to one species.

Cydnus insularis.

Cfidnus insrtlaris, Westw. iu Hope Cat. i. p. 19 (1837).
' jiithus nibrifemur,^\»\k. Cat. Het. i. p. 153. n. 34 (1867).

Cydnus van'ans.

Cydnm rarians, Fabr. Syst. Rhyng. p. 187 (1803).

Athits discolor, Walk. Oat. Het. i. p. 161. n. 82 (1867).

Cydnus lepidus.

uEthus lepidm, StSl, CEfv. Vet.-Ak. Forh. 1853, p. 215. 6: Hem. Afr.

i. p. 21 (1864).

jEthxis leucosdyvia, Dall. (Germ. Rev. Silb. v.) List Hem. i. p. 119

(1851).

The name quoted by Dallas appears to be a MS. one only,

as I can find no trace of such a species described by Germar.
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Cydnus lautipennis,

C'l/dnus (.Ethiis) lautipennis, StSl, Q3fv. Vet.-Ak. Forh. 1858, p. 312. 6.

J^thus lividus, Walk. Cat. Het. i.
i).

157. n. 58 (1837).

Cydnus indicus.

Cj/dnus indicus, Westw. in Hope Cat. i. p. 19 (1837).
^thusferus, Walk. Cat. Het. i. p. 163. u. 91 (1867).

Cydnus pilosus.

Ci/dnus pilosus, H.-Sch. Faun. Germ, cxxvi. 22.

Mhus sefosus, Walk. Cat. Het. i. p. 154. n. 39 (1867).

Genus Chcerocydnus.

Chcerocydnus, White, in Grey, Trav. in Australia, Append, vol. ii.

p. 472 (1841).

Chcerocydn us foveolatus.

Chcerocydnus foveolatus, White, loc. cit. fig. 6.

Dallas in recording this species (List Hem. i. p. 124, 1851)
unfortunately gave as reference to White's description ' Zool.

Voy. Ereb. & Terr.,' instead of the Appendix to Grey's
* Travels,' as above. Signoret, finding no desci-iption or

reference in the tirst-nanied publication, considered it an
undescribed species and synonymic with Buchanan White's

C. alhosignatus^'in which opinion he was followed by Lethierry

and Severin in their catalogue. The two species, however,

are quite distinct, and two specimens of C. foveolatus are in

the British Museum.

Genus Pang^US.
PangcBus piceatus.

Pangceus piceattis, Stal, Stett. eut. Zeit. xxiii. p. 96 (1862).

uEthus tenuis, Walk. Cat. Het. i. p. 151. u. 22 (1867).

JEthus parilis, Walk. loc. cit. p. 153. n. 35.

Pangoius docilis,

ALthus docilis, Walk. Cat. Het. i. p. 154. n. 37 (1867).

Panffceus Dallasi (part.), Leth. & Sev. Cat. Gdn. HiSm. i. p. 69 (1893).

Tiiis species is represented by the type specimen alone,

which is carded and not in the best condition, the pronotum
being somewhat injured. Signoret opined that this might
prove to be his species P. Dallasi, but it seems distinct from
Signoret's figure and description, in having the central trans-

verse furrow to the pronotum somewhat obliterated at its

middle.

Ann. d: Mag. X. Ih'st. Ser. 7. Vol. iv. 16
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Pangoius margo.

JEthus margo, Dall. List Ilem. i. p. 116. n. 12 (18ol).

jEthus scitus, Walk. Cat. Ilet. iii. p. 535 (1868).

Genus Machoscytus.

Macroscytus transversus.

Cydnus transversus, Burm. Nov. Act. Acad. Leop.-Car. 1824, p. 291,

t. iv. fig. 4.

Acataleclus transversus, Walk. Cat. Ilet. i. p. 164. u. 2 (1867).

Aithus tra7isversus. Walk. he. cit. p. 158. n. 62.

Adrisa transversa, Leth. & Sev. Cat. Gen. Hem. p. 63 (1893).

Macroscytus transversus, Leth. & Sev. loc. cit. p. 71.

Walker had apparently rightly identified this species, and
then redescribed it as a new one. He probably ph\ced it in

the genus Acatalectus owing to one of the specimens having

the last joint of the antennaj mutilated.

Macroscytus hacUus.

jEtlius badius, Walk. Cat. Het. i. p. 159. n. 73 (1867).

Signoret in his Monograph of the CydninfB treated this

species as a synonym of M. bru/meus, Fabr., a course followed

by Lethierry and Severin in their catalogue. I think for the

present they should be kept distinct, till more matsruil is

examined.

Macroscytus suhceneus.

jEfhus suhaneus, Dall. List Hem. i. p. 116. n. 11 (1851).

Cydnus suhceneus, Leth. & Sev. Cat. G<§n. H^m. t, i. p. 68 (1893).

Macroscytus javanus, Mayr, Verh. zool.-bot. Ges. Wien, 1866, p. 36;
Leth. & Sev. loc. cit. p. 71.

JEtlius <equalis, Walk. Cat. Het. i. p. 159. n. 72 (1867).

^thus indicus, Vollenli. Faun. Ind. Neerl. p. 17 (1868).

Macroscytus japonensis, Scott, Ann. Mag. Nat. Hist. ser. 4, vol. xiv.

p. 294 (1874).

Genus Geotomus.

Oeotomus pygmoeus.

JEthus jnjymmii^, Dall. List Hem. i. p. 120. u. 25 (1851).

yEthus mmulus. Walk. Cat. Het. j. p. 162. n. 8.'! (1867).
yKtJiHs ptatysinnoidcf, Walk. loc. cit. p. 163. n. 92.

A£thus omicron. Walk. loc. cit. iii. p. 534 (1868).

Geotomus apicalis.

JEt/m.f apicalis, Dall. Li.st Hem. i. p. 120 (1851).

A much more elongated species than G. pygmceus.
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Geotovius subglaber.

^thus subglaber, Walk. Cat. Het. i. p. 150. n. 17 (1867).

As this species is not included in Uliler's Check-list of

described Hemiptera-Heteroptera of North America, pub-
lished in 1886, some other named form is probablj con-

specilic with it. In the absence of material for comparison,
the synonymic question must be passed by, at least for the

present.

Genus Hiverus.

Iliverus ochraceus, sp. n.

Brownisii ochraceous; membrane creamy hyaline. Antennae
with the first and second joints ochraceous, remaining joints

pale piceous.

Broad, ovate; pronotum and scutellum sparingly punctate,

corium more thickly punctate ; scutellum broad, its apex
broadly and subacutely rounded.

Long. 4^ to 5 millim.

Hah. Tasmania ; Hobart. (Three carded specimens

—

British Museum.)
Differing from H. ceneus, Sign., the only specimen de-

scribed from Australia, by its smaller size, different colour,

and by the rounded and non-acuminate apex of the scutellum.

Genus Chilocoris.

Chilocoris semialhidus.

JEthiis semialbidus, Walk. Cat. Het. i. p. IGO. u. 74 (1867).

Drupadia, gen. nov.

Allied to Chilocoris, Mayr, but differing by the scutellum,

which is broader, less angulated posteriorly, its apex broader

and subacutely angulated. Corium a little shorter than the

membrane. The body is also relatively shorter and broader.

Drupadia typica, sp. n.

Head, pronotum, scutellum, and body beneath dark choco-

late-brown. Corium very pale stramineous, with scattered

coarse darker punctures, and with a curved chocolate linear

streak on disk ; membrane pale greyish hyaline ; antennae

16*
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and legs reddish brown, Pronotum and scutellum somewhat
tliickly and coarsely punctate.

Long. 3 millim.

Hub. Bengal, Lohar-daga [Atkinson Collection)

.

Six carded specimens are coiitained in the British Masenm.

Genus Bl^na.

BI(cna, Walk. Cat. Het. iii. p. 537 (1868).

Macrhymenus, Sion. Ann. Soc. Ent. Fr. 1880, p. xvii; loc. cit. s^r. 6,

t. iii". p. 523 (1883).

BIcena setosa.

BI(Pna setosa, Walk. Cat. Het. iii. p. 538 (1868).

Macrhymenus memhranaccus, Sign. Ann. Soc. Ent. Fr. s6r. 6, t. iii.

p. 523, pi. XV. f. 204 (1883).

Genus Garsaueia.

Garsanria, Walk. Cat. Het. iii. p. 536 (1868).
Microrrhynchns, Sisrn. Ann. Soc. Ent. Fr. s^r.6,t.ii. Bull, p.lxiii (1882);

ibid. t. iii. p. 524"(1883).
MicrorrhamjjMs, Bergr. Rev. d'Entoni. t. x. p. 214 (1891).

Garsauria aradoides.

Garsauria aradoides, Walk. Cat. Het. iii. p. 636 (1868).
Microrrhynchis Becvarii, Sign. Ann. Soc. Ent. Fr. s^r. 6, t. iii. p. 525

t. XV. f. 205 (1883).

Genus Gnatiioconus.

Gnathoconus quadrilineus.

Sehinis quadrilinea, Walk. Cat. Ilet. i. p. 169. n. 22 (1867).

Genus Sehirus.
Sehirus ceneus.

Sehinis (sneus, Walk. Cat. Hot. i. p. 169. n. 18 (1867).

The typical .'specimen from which this species was described
is no longer to be found, at least in its place, in the British
Museum. A second specimen, also collected by Mr. Wol-
laston at Madeira, i.«, however, available and agrees with the
description. I have hitherto proposed, and still urge, that
where the types of Walker's species are not to be found,
such species should be treated as non-existent, for, with few
exceptions, Walker's descriptions of Heteroptera are not only
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most insufficient, but also have been proved to be frequently

taken from solitary mutilated specimens. In the above
instance, however, no doubt can exist.

Mentisa smaragdina, gen. & sp. n., Walk. Cat. Ilet. iii. p. 537
(1868).

Does not belong to the Cydniiue at all.

Summarized Disposition of Walker s Genera and Species.

Plataspinae, Thyreocorinae, and Cydninae.

Genera considered valid.

Cursida, Walk. Cat. Ilet. i. p. 81 (1867),

Cceninn, Walk. loc. cit. p. 82.

Tetrisia, Walk. he. cit. p. 111.

Garsauria, Walk. loe. cit. iii. p. 536 (1868).

5te;m, Walk. loc. cit. p. 537.

Species considered valid and described under correct Genera.

Vursula glubifera, Walk. Cat. Het. i. p. 81. n. 1 (1867).

C'eenina variolosa, Walk. loc. cit. p. 82. ii. 1.

Coptosoma integra, Walk. loc. cit. p. 88. n. 36.

lohata, Walk. loc. cit. p. 88. n. 37.

transversa, Walk. loc. cit. p. 88. n. 38 (nom. prjBOCC.=i Walkeri, Leth.
& Sev.).

brevis, Walk. loc. cit. p. 89. n. 40.

centralis, Walk. loc. cit. p. 90. n. 44.

biplaginta, Walk. loc. cit. p. 90. n. 45.

liumeralis. Walk. loc. cit. p. 90. n. 46.

testacea, Walk. loc. cit. p. 91. n. 48.

marginata, Walk. loc. cit. p. 92. n. 49.

plagiata, Walk. loc. cit. p. 92. n. 50.

ramosa, Walk. loc. cit. p. 93. n. 51.

ayncena, Walk. loc. cit. p. 93. n. 52.

fradifascia, Walk. loc. cit. p. 93. n. 5.3.

proxima, Walk. loc. cit. p. 94. n. 55.

kcemorrhoa, Walk. loc. cit. p. 96. n. 59.

consobrina, Walk. loc. cit. p. 96. n. 60.

aruica, W^alk. he. cit. p. 97. n. 62.

aspersa, Walk. loc. cit. p. 97. n. 63.

subcruciata, Walk. loc. cit. iii. p. 523 (1868).

strenua, Walk. loc. cit. p. 523.

cgathigera, Walk. loc. cit. p. 524.

fjuadr/plagiatu, Walk. loc. cit. p. 524.

yutticincta. Walk, he. cit. p. 525.

apicifera, Walk. loc. cit. p. 526.

Bracliyplalys jiieturifrons, Walk. loc. cit. i. p. 103. n. 25 (1867).
translineata, Walk. he. cit. p. 105. n. 28.

Plataspis galerucoides, Walk. loc. cit. p. 109. n. 8,



226 Mr. W. L. Distant 07i

Tetrisia briichoides, Walk. loc. cit. p. 112. n. 1.

Stibaropns minor^ Walk. loc. cit. p. 160. u. 2.

Sehirus emeus, Walk. /• c. cit. p. 169. n. 18.

Garsauria aradoides, Walk. loc. cit. iii. p. 636 (1868).

Blcena setosa, Walk. loc. cit. p. 538.

Species considered valid, but requiring generic revision.

Corimeltena Integra, Walk. Cat. ilet. i. p. 80. n, 27 (1867), belongs to

gen. Thyrcocoris.

invaria, Walk. loc. cit. p. 81. n. 31, belongs to gen. THyreocoris.

Coptosoma basistigma, Walk. loc. cit. p. 98. n. 07, ,, Tiarocoris.

Bracliyp)laiys histeroides, Walk. loc. cit. p. 107. n. 34, belongs to gen.

Spathocrates.

JEthus suhglaber, Walk. loc. cit. p. 150. n. 17, belongs to gen. Geotomus.

forfis. Walk. loc. cit. p. 151. n. 21, ,, Pangceiis.

nitidnhis, Walk. loc. cit. p. 15-1. u. 36, „ Cydnus.

docilis, Walk. loc. cit. p. 154. n. 37, „ Vangceus.

rudis. Walk. loc. cit. p. 157. n. 57, „ Oyd7ius.

hadius, Walk. loc. cit. p. 159. n. 73, „ Macroscytus.

se7nialbidu>^, Walk. loc. cit. p. 160. n. 74, „ Chilocoris.

insignis, Walk. loc. cit. p. 160. n. 79, „ S'coparipes.

caliginosus, Walk. loc. cit. p. 101. n. 81, ,,
Katakadia,

[gen. nov.

Sehirus qiiadrilinea, Walk. loc. cit. p. 169. n. 22, „ Gnathoconus.

Species treated as synonymic.

Corimelcena chilocoroides, Walk, Cat. Het. i.p. 79. n. 26 (1867),= Thyrco-

coris notatipcmiis, StSl.

pro.xima, Walk. loc. cit, p. 80. n. 28,= Thyrcocoris basalis, Genn.
tei'imnalis, V\'i([\i. loc. cit. p. 80. u. 2Q,= Thyrcocoris notatipennis,

StSl.

picfula, AValk. loc. cit, p. 80. n. 30,= Thyreocoris Daldorji, Fabr., var.

Coptosoma hilaris, "Walk. loc. cit. p. 85. n. 18,= Coptosoma transversa,

Westw.
repleta, ^\'alk. loc. cit. p. 85. n. 1^,-= Coptosoma nnbila, Cerm.
partita, Walk. loc. cit. p. 85. n. 20,= Coptosoma transversa, Westw.
scitida. Walk. loc. cit. p. 86. n. 2\,= Coptosoma bipustutata. Germ.
.vanthochlora. Walk. loc. cit. p. 87. n. 35,= Coptosoma cribraria, Fabr.

siamica, Walk. loc. cit. p. 89. n. 3d,= Coptosovia spharula, Germ.
orbicida, Wallc. loc. cit. p. 91. n. 47, = „ „
concinmdn. Walk. loc. cit. p. 94. n. 54,= „ „
bellula, Walk. loc. cit. -p. 94. n. 56,= „ „
m<:7u«(/, Walk. loc. cit. p. 95. n. 57,= „ „
arenaria, Walk. loc. cit. p. 95. n. 58,= Coptosoma forsteiii, Vollenli.

blandula. Walk. loc. cit. p. 96. n. 61,= Coptosoma sphcrrula, Genu.
^K*/v7Ji7«, Walk, loc, cit, iii. p. 524 {\Siji^),= Coptosoma jiro.vima.

Walk.
microstigma, Walk. loc. cit, p. 525,= Coptosoma sphcerula, Germ.
erythrospila , Walk. loc. cit. p. 526, = CVy^/osowi^ apivifera, Walk.

Jirachgplatys calabaricn, ^^'alk. loc. cit. i. p. 99. n. 4 {\SG7),= Brachy-
platys pallipes, Fabr.

uegamica, Walk. loc. cit. p. 99. n. ^^,= Hrachyplatys pallipis, Fabr,
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Brachijplutys bidriya, Walk. loc. cit. p. 100. u. \'2,=Brachyplatys siibcBtiea,

\Vestw.
cambodica,Wi\lk. loc. cit. <^.101. n.l3,= Brac/ti/platyssubcenea,Westw.
cor/nata, Walk. loc. cit. p. 101. ii. 14,= „ ,,

adjuncta, Walk. loc. cit. ^.\0\.vi.\o,=. „ ^^

liturifroiis, Walk. loc. cit. p. 102. n. 22,= Bi-achyplatys silphoides,

Fabr.—— quinque-punctata, Walk. loc. cit. p. 103. u. 23, = Brachyplatys pauj)er,

VoUeuh.
contigua, Walk. loc. cit. p. 103. \\.2i,= Brachyplatys .mb(enea,Westw.
indotata, Walk. loc. cit. p. 104. n. 26, = Brachyplutys pallifrons,
A\"estw.

continua, Walk. loc. cit. p. 104. n. 27,=Brachyplatys Vahlii, Fabr.
paueifera, Walk. loc. cit. p. 10-5. ii. 2'i),= Brachyplutys deplanatus,
Esch.

ntptilinea, Walk. loc. cit. p. 105. n. 30, = Brciclii/platys papiais, Gu^r.
intacta, Walk. loc. cit. p. 106. u. 32,= Bracliyplatys pacificm, Dall.

frontalis, Walk. loc. cit. p. 106. n. 33,= Brachyplatys Taldii, Fabr.
cupreccta, Walk. loc. cit. p. 107. u. 37 , = Brachyplutys paci/icus, Dall.

Cyrtoynenus crassus, Walk. loc. cit. p. 147. n. ^,= Cyrtomenus castaneus,

A. & S.

parHis, Walk. loc. cit. p. lo3. n. 3o,= Pa)iyc(ius piceatus, Stal.

setosKS, Walk. loc. cit. p. 154. n. 39,= Cydtn/s pilosus, H.-Sch.
lividtis, Walk. loc. cit. p. 157. n. 68,= Cyduus lautipennis, Stal.

iiigroceneus, NN'alk. loc. cit. p. 158. ii. 71,= Cydnus ceyloniciis, Mayr.
cequalis, Walk. loc. cit. p. 159. n. 72,= Macroscytus subccneus, Dall.

-—- stygius, Walk. loc. cit. p. 161. n. 80, = Scoparipes latipes, Westw.
discolor. Walk. loc. cit. p. 161. u. 82,= Cydnus varians, Fabr.
nanulus. Walk. loc. cit. p. 162. n. 83,= Geotomus pyyinceiis, Dall.

ferus, AValk. loc. cit. p. 163. n. 91, = Cydnus indicus, Westw.
platysomoides, Walk. luc. cit. p. 1 63. n. 92, = Geotomus pyymceus, Dall.
omicron, Walk. loc. cit. iii. p. 534 (1868),= ,,

,,

scitus. Walk. loc. cit. p. h3ii,=-Banyceus margo, Dall.

Acatalectus transrersus. Walk. loc. cit. i. p. 164. u. 2 [18^7),=^Macro-
scytus transversus, Burm.

Stibarojnis testaceus. Walk. loc. cit. p. 166. ii. 3, = Stiharnpus minor. Walk.

Treated as non-existent.

Types mutilated.

Brachyplutys itiferrupta, Walk, Cat. Ilet. i. p. 106. u. 31 (1867).
Acatalectus binotatus. Walk. loe. cit. p. 165. n. 8.

Species the types of which are supjmsed to be in Australia.

Coptosoma simplex, Walk. Cat. Ilet. i. p. 98. n. 66 (1867). National
MusL'iim, Melbourne.

Brachyplutys media, Walk. loc. cit. iii. p. 527 (1868). National Museum,
Melbourne.

Acatalectus clarus, Walk. loc. cit. p. 535. National Museum, Melbourne.
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XXT.

—

Dfscriptwns of Two new Homalopteroid Fishes from
Borneo. By G. A. Boulengek, F.R.S.

Homaloptera microstoma.

Head much depressed, one fouvtli longer tlian broad, its

lengtli one fifth of the total. Snout with obtuse margin
;

mouth ve]y small, its width baieiy one fourth that of the

head ; barbels very short, on the lower surface of the snout,

near the mouth ; lips not fringed ; eye in the posterior half

of the head, ^ length of head, f interorbital width. Dorsal

10, commencing slightly in advance of first ventral ray,

situated at equal distance from the end of the snout and the

root of the caudal. Anal 7. Pectoral moderately large,

terminating at a considerable distance from the ventral.

Caudal once and a half as long as head, with deep crescentic

notch, lower rays longest. Caudal peduncle nearly twice as

long as deep. Scales extremely small, smooth ; lat. 1. 80.

Uniform pale brown above, yellowish beneath.

Total length 79 millim.

A single specimen from the Akar River, Sarawak, collected

by Mr. C. Hose.

Glaniopsis, gen. nov.

Head and anterior part of body depressed ; snout scarcely

projecting beyond the mouth, which is moderately large; five

pairs of barbels— two in front of the snout, two at the angle

of the mouth, and one between the two nasal openings; gill-

openings narrow. Body covered with small scales, head
naked ; lateral line ])resent. Dorsal fin short, further back
than base of vcntrals ; anal short; pectoral and ventral fins

horizontal, many-rayed, the outer rays simple.

\\ ell distinguished trom Homaloptera by the presence of a

nasal barbel.

Glaniopsis Hanitschi.

Depth of body ^^\ times in total length, length of head 5 to

5^ times. Head scarcely longer than broad; snout rounded;
eye in the middle of the length of the head, its diameter 5 times

in length of head, 2^ in interorbital width ; barbels siibequal

in length, twice as long as diameter of eye. Dorsal 8, com-
mencing a little behind base of ventrals, situated at equal

distance from the end of the snout and the end of the caudal.

Anal 7. Pectoral as long as head, terminating at a consider-

able dii«tancc from the ventral. Caudal as long as head.
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scarcely emarginate. Caudal peduncle as long as deep.

•Scales extremely small, smooth; lat. 1. 120-125. Yellowish

brown above, with transverse dark brown spots or interrupted

cross-bands ; head dark olive-brown above ; lower parts

whitish ; dorsal and caudal greyish, the latter blackish at the

base
;
pectorals greyish olive above, white beneath ;

ventrals

and anal white ; a black spot at base of ventral.

Total length 93 millim.

Specimens were collected by Dr. R. Hanitscli, of the Raffles

]\Juseum, Singapore, on Mount Kina Balu, in the Kadaraaian
River, at an altitude of 2100 feet.

A female contains ripe ova of large size, 2 millim. in

diameter.

XXII.— On the Occurre.y^ce o/ Gobius capito on the Coast of
Brittany. By G. A. Boulengee, F.R.S.

Last year in the Bay of Concarneau, and this year in the

Gulf of St. Malo, my attention was attracted to a large Goby,
growing to 10 inches, and most excellent eating, which
appears to have been overlooked by all authors who have
written on the fishes of the English Channel and the Bay of

Biscay. This Goby I have ascertained to be Gobius capito,

C. & v., a species believed to be restricted to the Mediter-

ranean. The description given by most recent authors 'of the

Gobies of the English Channel are so unsatisfactory, and
denote so imperfect a knowledge on the part of the authors

who have dealt with them, that it is highly probable the

species will soon be added to the British fauna, as specimens

may have been confounded with G. paganellus and G. niger,

which latter species is stated by Day to attain to at least

9^ inches in length, although I strongly doubt its ever reaching

much more than half that length. Mr. E. J. Allen kindly

informs me that the largest Goby preserved in the Plymouth
Laboratory is a G. niger 5 inches long.

In order to assist in the identification of this fish and to

justify the correctness of my determination, I append the

principal characters of a specimen obtained in August in rock-

pools at St. Cast, Gulf of St. Malo.

Habit particularly stout and heavy ; depth of body 5 times

in total length, length of head 3§ times. Head a little

broader than deep; snout li diameter of eye, which is 5^
times in length of iiead and a little exceeds interorbital width

;

strongly enlarged outer teeth in the jaws ;
maxillary extending

to below posterior third of eye; head scaly only on the
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occipital and upper opercular regions. Tlie distance between

the eye and the dorsal equals the distance between the end of

the snout and the preopercle. Dorsal VI, 15^ the two portions

very narrowly separated ; the longest soft rays | length of

head, a little longer than the rays of the first fin, the base of

which measures ^ its distance from end of snout. Anal witJi

12 rays. Pectoral | length of head, with silk-like upper

rays. Ventral not reaching vent, with well-developed ante-

rior flap forming an obtusely pointed process on each side.

Caudal rounded. Caudal peduncle as long as deep. 61 scales

in a longitudinal series, 22 between dorsal and anal. Greenish

to blackish olive, more or less spotted and marbled with

black ; dorsal and caudal fins spotted with black ; ventral

whitish
;
yellowish white beneath.

Total length 19 centimetres.

Of the two British species with which this Gobius may
have been confounded, G. ^:)flr^a/je^/?<6' and G. niger differ in

the larger scales, there not being more than 17 between the

dorsal and the anterior rays of the anal and 55 in a lateral

series, and in the absence of the antero-lateral lobe of the

ventral disk. Giinther's statement (Cat. Fish. iii. p. 55)

that the inlerorbital space is scaly in G. capita is erroneous

;

a specimen with 17 longitudinal series of scales between the

dorsal and anal fins, put down by the same author as G. capita

(spec, i), has only 55 scales in the lateral line, and is, in fact,

a G. paganellus. Fine large specimens from the Bosphorus,

received from Dr. Dickson since the publication of the British

Museum Catalogue, have been carefully compared with the

specimen described above, which affords the first evidence of

the presence of G. capita in the English Channel.

XXI II.— On the Classification of Ciliate Infusoria.

By Dr. V. Sterki *.

After so eminent a naturalist as Biitschli has modified

[Stein's system of Ciliata, it may appear rather assuming if I

venture to propose some changes. It is done because my
views have long been held, and have been confirmed as the

years passed.

In the first place, it seems that the Peritricha are of an

oro-anization quite diff"erent from that of all other ciliates.

The formation of the anterior part, peristome, mouth, &c., is

* From ' The American Naturalist/ vol. xxxii. no. 378, pp. 425-428.
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unique, although having some resemblance to that of tlie

Stentorina. There is no adoral zone with transverse rows of

cilia like that in Heterotricha and Hypotricha, as has recently

again been asserted by Delage et Herouard *. The arrange-

ment of the muscular elements in the ectoplasm, or myonems,
is quite different. The formation of a temporary posterior

girdle of cilia for locomotion in the most typical Peritricha,

and even the permanent one in some others, is a very distin-

guishing feature ; and a distinction of highest order is their

mode of fission in the longitudinal axis f <>i" by gemmation.
This character has been explained in various ways, and some
have tried to bring it in conformity with the transverse fission

in the other groups. Nevertheless it remains different, and
shows, combined with the other features noted above, that

this group is of quite another type or phylum, the more so if

we add the peculiar phenomena of conjugation. The re-

maining Ciliata differ from the Peritriciia in regard to these

characters, and they resemble one another in respect to the

most significant of them.

In opposition to the Peritricha we may give to this second

group the name Pantotricha. Among the latter those forms

having a true adoral zone with a distinct beginning and end

at the mouth-entrance, and bearing transverse rows of single

cilia—that is, the Hypotricha and most of the Heterotricha

—

evidently are of a common type^ and range in one group,

which 1 propose to name Zonotricha. True, the extreme

forms are very different, e. g. a Stentor on the one hand and
a Stylonychia or Eiijjlotes on the other; but it is well known
that both series, by gradual changes, in fact, run together, and
that there are forms which may be ranged with one or the

other. Many Peritricha are quite depressed, while there are

Oxytrichid^ nearly terete, showing little differentiation of

the dorsal and ventral faces, with fine and densely set cilia

over most of the body (^Strongylidium). And such forms as

StichospiraX make the distinction still more illusory. Tactile

hairs (or " dorsal cilia ") are wanting in some of the Oxy-
trichidaj, as well as in Euplotidee and Aspidiscidae. Longi-

tudinal differentiation in the ectoplasm of Urostyla &c. comes
very near the myonems in Peritricha. With the Zonotricha

range Ilalteria, probably also Stromhidium and Gyrocoris.

* ' Traite de Zoologie Concrete : I. La Cellule et les Protozoah-es.'

Taris, 1896, p. 452.

t it must be noted, however, that in all groups the du'ection of the
division is across that of the luyonems.

X See the writer's article, ' The American Naturalist,' vol. xxxi.

no. 366, Juue 1^97, pp. 535-541.
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A rather aberrant group falling under the same head are the

Ophryoscolecid£e, with their retractile peristome.

After removing these forms the Oligotricha, i. e. mainly

the Tintinnidina, make a more uniform small group, charac-

terized by the circular uninterrupted zone bearing cilia of a

different form and type, inside of which the mouth is

situated.

The Gymnostomata have been made by Biitschli a group

of highest order, equal in value with all the other groups

combined. It has been shown above that in a number of

essential features they differ from the Peritricha and are in

harmony with the other Planotricha, and they are especially

so with the Aspirotricha. Yet the formation of the mouth,
together with some other cliaracters, is so significant that it

does not seem natural to reunite these two groups into the old

order Holotrichida, as the French authors have done [loc. cit.

pp. 430, 452). In the great diversity of the formation of the

body among the Gymnostomata we have an interesting

analogue with an equally wide range among the Zonotricha.

The highest position must be assigned the Oxytrichidee and
Euplotida3. Here the differentiation of the main feature of

the ciliates, the cilia, reaches its maximum, not only morpho-
logically, but also physiologically, combined with the highest

development of intellectual faculties, as far as we dare speak
of such. In all these points the Peritricha, which have often

been placed at the head of the class, are inferior; and their

inferiority is demonstrated also by the fact that at least half

of them are epizoa, or commensals ; a large number of animals
of both categories live in colonies, either actually coherent or

close together, modes of life which are not so much different

as is commonly supposed.

The groups Peritricha *, Gymnostomata, Aspirotricha,

Oligotricha, and Zonotricha seem to have the significance of

orders of about equal standing with " orders " throughout
the animal kingdom. Thus we would have the following-

table :

—

Subclasses. Superorders. Orders.

i

Peritricha. I'eritricha.

I Gymnostomata. Gymuostomata.
Pantotricha. < I Aspirotricha.

( Trichostomata (em.). -^Oligotricha (em.).

( Zonotricha.

The Ciliata are here regarded as a class. To this point a

* The Peritricha might probably be divided into two orders; but,
since I have not seen Licvophora and Kentrochona, the question is left

open here.
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little digression may be excused. Why should not both

Ciliata and Suctoria be treated as classes? Conceded that

Btitschli is right in regarding the tentacles as mouths, and I

believe so, that would not necessitate ranging them together.

Tlie possession of cilia by the Acinetina, in the early stages of

development, has possibly been overestimated. How many
features are shown in the earlier or larval stages of other and
higher animals to disappear at a later period^ e. g. cilia in

Mollusca (velum) and Echinodermuta? If an amoeboid stage,

or the development and disappearance of flagella, were accorded

so much significance, how should we then, with good reasons,

regard the Rhizopoda, Sporozoa, and Flagellata as so many
classes ? The close resemblance of the phenomena of conju-

gation in the Ciliata and Suctoria is certainly significant

;

but we have essentially identical ways of fecundation &c. of

the ova in different main groups of Metazoa. In their definite

formations the Ciliata and Suctoria are as much different from

each other, or much more so, than, for example, the classes of

vertebrates and arthropods. The question seems to be ratlier

one of logic : if tlie Suctoria in their definite stage are to be

considered a degenerated type of Ciliata, they must be ranged

under the same head as a subgroup ; if not so, they may well

rank as a class at the side of the Ciliata.

New Philadelphia, Ohio,

April 1898.

BIBLIOGRAPHICAL NOTICES.

A Natural History of the British Lepidoptera. A TexthooTc for
Students and Collectors. By J. "W. Tutt, F.E.S. Vol. I. Son-

nenschein, January 1899. 8vo, Pp. vi, 560.

To the superficial mind it might appear that there was already a

sufficiency of works on British Butterflies and Moths ; and yet

many of those which have recently appeared treat of the subject

from an enlarged standpoint, and cannot be denounced as super-

fluous. Among these we have met with none, not even Mr. Barrett's,

which approaches the work which Mr. Tutt has undertaken, for

comprehensiveness and richness of detail. The amount of matter,

too, which it contains is enormous, for it is so closely printed, and
small type is so freely used, that every page probably contains on an
average from two to four times the amount of matter which might
reasonably be expected to occupy a page of similar dimensions.

The first part of the book may be regarded as introductory, and
contains chapters on the origin of the Lepidoptera ; the ovum,
embryology, and parthenogenesis ; external and internal structure
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of larvie ; variation of imagines, protective coloration, and defensive

structures of larvoe ; and classification. The Phylogenetic Tree

illustrating the last section is extremely complicated, and will be

found worth study, as graphically illustrating the authors views on

the relation of the various groups of Lepidoptera.

It is not possible to speak of this portion of the book in detail.

British and foreign authors are freely quoted, but large portions are

founded on the direct observations of the author himself, or cast

into a form regulated by his extensive knowledge of the subject.

The second part of the volume contains the life-historj' of a

portion of the " Sphingo-Micropterygid stirps," working from the

more generalized to the more specialized super-families, according

to the system selected by the author. Only four super-families are

discussed in the first volume—the Micropterygides. the Xejjticulides,

the Cochlidides (or Eucleides), and the Anthrocerides—comprising

about 100 species, giving an average of three or four pages to each

species. In many cases, however, this limit is far exceeded, the

notice of Anthrocera filipendidcr alone filling twenty-five pages,

under the various heads of synonymy, original description, imago,

sexual dimorphism, variation (with notices of varieties from a to £),

ovum, larva, variation of larva, cocoon, pupa, dehiscence, food-plants,

parasites, habits and habitat, time of appearance, localities, and

distribution.

One commendable practice of the author's is to reprint the original

description, whether short or long. In the case of A. filipendulce,

a Linnean species, it happens to be barely two lines long; but in

the case of some of the NeptkuUf it runs to nearly a page. The

relationships between foreign and British genera and species are

likewise freely discussed.

We have said enough to show the enormous compendium of

information which Mi-. Tutt has brought together from all sources,

published and unpublished, making his book a regular cyclopaedia on

almost all subjects connected directly or indirectly with British

Lepidoptera. We hope that the author may receive some little

return for the unavoidable amount of weary drudgery (to say nothing

of the time spent in really interesting work) that he must have

devoted to his self-imposed task, in the grateful recognition of his

labours by his fellow Entomologists.

All about Birds. By W. Percival Westell.
' Feathers ' PubHshing Co. 8vo.

This should have been entitled 'The Young Bird-lover's Scrap-

book.' It is nothing whatever but a collection of cuttings, more or

less closely relating to birds, of varying degrees of merit, culled from

good, bad, or indifferent sources ;
these are put together in no

sort of order, but appear just as taken haphazard from the author's

lucky-bag.

Some of the statements reproduced in this olla jwdrida are rather

startling. As one who knows experimentally rather more than the
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author perhaps, but yet is not iu a position absolutely to disprove
his haphazard assertion, the reviewer vrould be inclined to believe

that a humming-bird could recede from an object without turning,
exactly as a humming-bird moth can.

If Mr. Westell had only taken the trouble to prepare an index to

his scrap-album, it is possible that some of the quotations from
Gatke, Kearton, Bidwell, &c. might have been selected by his

readers ; but when they have to wade through such stuff as the
statement that " Mr. Philip Crawley I," of Croydon, has the largest

private collection of birds' eggs, some frivolous nursery rhyme, or a
jest from one of the penny comic papers, it is not unnatural that
one who desires to learn something about birds should not be
attracted thereby.

MISCELLAXEOUS.

The Poisons given off hy Parasitic Worms in Man ami Animals.
By Ct. H. F. Nuttall,

Many of the symptoms affecting the human subject as well as
animals who harbour parasitic worms have been attributed by
certain authors to poisons which the latter develop within the body
of their host. Peiper, of Greifswald, recently published an article

in which he gathered together a good deal of evidence from scattered
sources, evidence which very clearly proves that a number of worms
do give off poisons.

In the case of the Ascari (familiarly called round or maw-worms),
which are found in man, the pig, the cat, and horse, the evidence is

very striking. There are a number of cases recorded \^here children
who suffered from convulsions, loss of consciousness, great loss of
flesh, anaemia, and other symptoms were promptly and permanently
cured of all of these by the use of medicines (" anthelmintics "

vulgarly called '• worm-medicines "), which removed the parasites
from the body. A number of authors have claimed that these para-
sites were simply injurious through their presence as foreign bodies
within the intestine, as well as through their boring, their active
movements, and their robbing their host of his proper share of the
food he had eaten. That these worms contain some poisonous
substance was claimed by Miram, who, whilst studying the Ascaris
megalocepliala, suffered twice from attacks of sneezing, swellino- of
the eyelids, and excessive secretion of tears, besides severe itchin<''

and swelling of the fingers which had been in contact with the
worms. Von Linstow noted that when these worms were cut open
they gave off a sharp peppery odour and caused tears to flow from
his eyes. Inadvertently touching his eye with a finger which had
been in contact with these worms, a very severe infiammation of

the conjunctiva, with a condition known as chemosis, resulted.

Raillet, Arthus, and Chanson had similar experiences. The latter
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two observers, working with an ascaris from the horse, suffered in

addition from pain in the tliroat and loss of voice. These experi-

menters found that 2 cubic centimetres of the fluid taken from the

inside of these worms would kill a rabbit.

Kolbe, of Reinez, after having read Peiper's publication above

referred to, reported a remarkable case of a child he had unsuccess-

fully treated with the regular worm-medicines. The boy had

suffered for over a year from severe abdominal pains, frequent

attacks of fainting, and convulsions. The doctor having been

unsuccessful, a friend of the boy's mother—a baker by trade

—

suggested that he should rub up a dried round-worm with sugar,

and make the boy take it. This " homoeopathic " remedy had an

immediate effect, two tangled masses of worms the size of a fist

being given off by the patient, who made a promjit and complete

recovery. Cobbold and Davaine have reported cases where various

nervous symptoms have subsided on the removal of tapeworms.

Marx saw an epilepsy of three years'" standing cease on the removal

of a Tceniu solium. It is curious that the eyes are so frequently

affected in those suffering from tapeworms. It is quite possible

that this is due to the effects of a poison circulating in the blood,

the same having been absorbed from the intestine where the parasite

is domiciled. In five out of fourteen cases of patients harbouring

the tapeworm known as To'iiia nana, Grassi observed serious

symptoms resembling those of epilepsy.

Another worm, the Bothrioce^Jiahis, may cause severe anaemia,

which has variously been explained as due to a peculiar poison, to

effects resulting from the death of the worm, or to the length of

time that the individual has harboured the parasite. A blood-

sucking worm, the AacJu/lostoma, which may occur in hundreds, and

even thousands', in the intestine, was believed by Lussana to contain

a poison, and not to injure its host simply through the loss of blood

it entailed. Looss, of Cairo, also states his belief, in a recent publi-

cation, that these parasites contain a poison. Working with the

larva3 of this worm last summer, he found that even after carefully

washing them they caused dogs which had swallowed them to vomit,

whereas the water in which the parasites had been washed had no

effect on the dogs.

The Tifnia echijwcocois, a tapeworm which in one form of its

parasitic life gives rise to the condition called " Hydatid cyst,'' also

gives off a poison, for the fluid taken from the cyst has been shown
to be toxic by Debove and Humphrey, who experimented on men
and animals. This explains the severe symptoms, and even death,

which may follow the puncture of a cyst by tlio surgeon or its spon-

taneous rupture. There is also reason to believe that the Trichina

and other parasitic worms give off poisons. At any rate, we have a

fruitful field of investigation open to research along these lines, and

there may be a good deal in the home remedy of the baker worm-
specialist !— The American Naturalist, March 1899, pp. 247-249.

Hygienic Institute, University of Berlin.
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The present paper contains merely descriptions of some of

the new species obtained by tlie ' Investigator ' during the

season 1897-98. It seems advisable to publish them now, as

Dr. Alcock, Superintendent of the Indian Museum at Cal-

cutta, wishes the types to be returned as soon as possible for

the purpose of figuring them in the ' Illustrations of the

Zoology of the * Investigator '.'

The continuation of this paper will contain a complete list

of all the Mollusca collected during the above-mentioned
season, with descriptions of additional new species.

I regret to say that examples of only seventeen of the

thirty-five species now described can be retained for the

collection of the British Museum, as all unique specimens
have to be returned to the Indian Museum.
The following stations are frequently quoted :

—

Station 229.—Lat. 9° 29' 34" N., long. 75° 38' E.
360 fath.

;
green mud.

Station 232.—Lat. 7° 17' 30" N., long. 76^ 54' E.
430 fath. ; grey mud.

Station 233.—Lat. 13° 17' 15" N., long. 93° 10' E.
185 fatii. ; sand.

Ann. tC- Mag. N. Ilist. Ser. 7. Vol. iv. 17
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1. Pleurotoma optata.

Testa fusiformis, albida, epidermide tenui grisea induta ; spira

turrita, acuminata ; anfractus circiter 10, in medio concavi, infra

tuberculati, et serie tuberculorum minoj'um infra suturam in-

structi, transversim plus minus obsolete striati, ultimus infra

seriem tuberculorum distinctius transversim- striatus, lineisque

increraenti flexuosis tenuibus sculptus ; apertura alba, longit.

totius g paulo minor; iabrum tenue, ad angulura subprot'unde

sinuatum ; columella rectiuscula ; canalis obliquus, leviter

reeurvus.

Longit. 36 millim., diam. 10 ; apertura 15 longa, 4| lata.

Hab. Station 232, off Soutli India, 430 fath. ; and St. 229,

off Travancore, in 360 fath.

Remarkable for the concave whorls and the row of tubercles

just above the suture.

2. Pleurotoma [Bathytoma) Oldhami.

Testa breviter fusiformis, alba ; spira acute pyramidalis ; anfractus

circiter 10, sutura profunde canaliculata sejuncti, leviter concavi,

infra suturam zona sublsBvi sed margine inferiorecrenulato cincti,

supra suturam cingulo, tuberculis numerosis gracilibus ornato,

instructi, circa medium lira tenui crenulata cincti, ultimus liris

transversis confertis tenuibus granosis ornatiis, superno convexi-

usculus, antice contractus ; apertura elongata, longit. totius |
sequans ; Iabrum tenue, in medio prominens, curvatum, paululura

infra suturam mediocriter profunde sinuatum ; columella leviter

obliqua, inferne reflexa, incrassata, in medio plus minus
prominens.

Longit. 43 millim., diam. 15 ; apertura 21 longa, 5 lata.

Ilab. Station 229, off Travancore coast, in 360 fath.

A very beautiful and interesting species closely allied to

P. atractoidesj Watson. Only a good figure could convey
an idea of the detailed sculpture. A conspicuous feature

is the broad smoothish band with the deeply channelled

suture above and a narrow deep furrow beneath it; also the

more prominent tuberculated zone on the lower part of

the whorls is very striking. The small tubercles on the

transverse liraj of the body-whorl are incurved longitudinal

rows, following the lines of growth.

Named after Commander C. F. Oldham, R.N., of the
* Investigator.'

3. Pleurotoma (Surcula) breviplicata.

Testa albida, gracilis, fusiformis ; spira turrita, acuminata ; an-
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fractu3 10, supremus 3ubglobo3U3, loevis, c?e^eri iu medio angulati,

supra concavi, itifra coniracti, oblique pliciti, plicis supra angu-
lum baud productis, iafra medium liris tenuibus transversis fili-

formibus oruati, supra lineis incrementi tenuissimis curvatis

sculpti, ultimus antice rostratus, oblique tenuiter liratus ; apertura

cum canali longit. totius | sequans ; labrum tenue, iu medio
arcuatim prominens, prope suturam baud profunde sinuatuii

;

columella laevis, subrecta ; canalis parura obliquus, angustatus.

Longit. 26 millim., diam. 8; apertura cum caaali 13 louga, 3 lata.

Hab. Station 233, off Andaman Islands, in 185 fath.

The plicas are delicate, oblique, about thirteen in number,
and very short, commencing at the median angle and scarcely

reaching the suture below.

4. Pleurotoina (Surcula) eurina.

Testa breviter fusiformis, alba, epidermido tenui sordide lutescente

induta ; aufractus normales 9-10, supra medium concavi, iafra

convexi, et nodose costati, uudique spiraliter tenuiter striati,

lineisque incrementi tlexuosis sculpti, in anfr. ultimo costis leviter

obliquis circiter 16 infra subito attenuatis et fere evanidis

;

apertura alba, longit. totius ^ adsequans ; columella rectiuscula,

vix arcuata, alba, laevis ; labrum tenue, superne late et profundu

sinuatum ; canalis auterior brevis, latus, obliquus.

Longit. 44 millim., latit. 15; apertura 18 longa, 6 lata.

Uab. Station 232, ofF South India, in 430 fath.

The whorls are bordered below the suture with a thickened

margin.

5. Pleurotoma {Surcula) prcecipua.

Testa fusiformis, albida, spira acuminata ; anfractus 9, superne

oblique declives, infra oblique subdistanter plicati, ct spiraliter

tenuiter striati, lineisque incrementi flesuosis sculpti, ultimas

Levis, convexus, baud plicatus ; apertura longit. totius ^ fere

sequans ; labrum tenue, prominens, curvatum, ad suturam medio

-

criter profunde sinuatum ; columella obliqua, recta, callo tenui

reflexo induta.

Longit. 38 millim., diam. 15 ; apertura 18 longa, 6 lata.

JIab. Station 229, off Travancore coast, in 360 fath.

Kemarkable for the smooth convex bodj-whorl, which con-

trasts with the plicate spire. Two dead specimens.

6. Pleurotoma (Surcula) arcana.

Testa fusiformis, sordide albida, epidermide tenui olivacea induta

;

spira acuminata, turrita ; anfractus circiter 10, supra declives,

17*
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concavi, infra angulati, supra angulum tuberculati, tuberculis

subacutis, in anfr. ulb, circa 12, lineis iucrementi tenuibus

flexuosis striati, striis spiralibus exilibus sculpti, ultimus antice

angustatus, rostratus, transversim striatus ; apertura antice

canaliculata, longit. totius ^ baud sequans ; columella paulo

obliqua, alba, callosa ; labrum tenue, superne late sed mediocriter

profunde sinuatum, in medio arcuatim prominens.

Longifc. 25 millim., diam. 9 ; apertura cum canali 10| longa, 3| lata.

Hah. Station 233, ofF Andaman Islands, in 185 fatli. ; and

Station 229, off Travancore coast, in 360 fath.

The transverse strige upon the upper concave portion of

the whorls are finer and less conspicuous than those below

the row of tubercles. Two specimens only.

7. Vrillia investtgatoris.

Testa fusiformis, rufo-fusca, zona pallida supra medium anfractuum

cincta, longitudinaliter fortiter rotunde costata, undique spiraliter

tenuiter lirata ; anfractus 12, supremi duo (nucleus) lieves, albi,

globosi, cseteri supra prope suturam leviter concavi, dein obtuse

subangulati, lateribus inferne contractis, convexiusculis, ultimus

elongatus ; apertura angusta, longit. totius \ fere aequaus

;

labrum prope suturam sinuatum ; columella rectiuscula, obliqua.

Longit. 65 millim., diam. 20 ; apertura 31 longa, 7 lata.

Hah. Station 233, off Andaman Islands, in 185 fath.

The costa3 do not extend beyond the middle of the body-

whorl. One specimen obtained.

8. Drillia captiva.

Testa breviter fusiformis, pallida ; spira elongata, acuminata ; an-

fractus circiter 10, supra concave excavati, infra vix convexiusculi

vel subplani, infra sed ad suturam carinati, costis obliquis tenuibus

circiter 14-16, lirisque spiralibus 3-4 nodose cancellati, costis in

anfr. ultimo infra medium evanidis, liris transvcrsis circa 16,

inferioribus panels baud nodulosis : apertura obliqua, irregularis,

antice breviter canaliculata, longit. totius ^ paulo superans

;

labrum extus varicosum, supra valde sinuatum ; columella callo

tenui superne subtuberculato induta.

Longit. 21 millim., diam. 6.| : apertura 7^ longa, 2^ lata.

Ilah. Station 233, off Andaman Islands, 185 fath.

In addition to the sculpture described above, very fine spiral

striae, crossed by equally fine lines of growth, are observable

under a powerful lens. Attached to Xenophora pallidula.

9. Drillia capta.

Testa breviter fusiformis, sordide albida ; spira turrita, acuraiuata ;
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anfractiis 11-12, costis leviter obliquis circiter 12, paulo infra

suturam sulco baud profundo bisectis, iustructi, undique tenuiter

spiraliter striati ; apertura parva, longit. totius 5 baud sequans ;

labrum tenue, prominens, arcuatum, supra profunde sinuatum ;

columella callo conspicuo soluto, ad suturam promineute et labro

juncto induta ; canalis anterior brevis, recurvus.

Longit. 19 millim., diam. 6 ; apertura 6 longa, 2 lata.

Ilab. Station 233, off Andaman Islands, 185 fath.

This species is remarkable on account of the fine transverse

strise which cover the entire surface, also for the prominent

columellar callus and the deep rounded sinus of the labrum.

The upper ends of the costie are cut off by a shallow groove

or depression. Found attached to Xenophora pallidula.

10. Trophon tenuirostralus.

Testa fusiformis, albida ; spira acuminata, turrita ; anfractus circiter

octo, infra medium angulati, supra declives, paulo concavi, longi-

tudinaliter tenuiter plicati (plicis in anfr. ult. 12-13 inferne

attenuatis), b'neis iucrementi tenuibus striati, ultimus liris tribus

subobsoletis transversia cinctus, infra angulum convexus, antice

tenuiter rostratus ; apertura superne ovata, antice canaliculata
;

columella rectiuscula, callo tenui induta.

Longit. 28 millim., diam, 10| ; apertura cum canali 15 longa,

4^ lata.

Hab. Station 233, off Andaman Islands, in 185 fath.

The plicae become slightly acutely nodose at the angulation,

and the three feeble transverse ridges upon the body-whorl

give it a faintly clathrate appearance. One example only.

1 1 . Trophon indicus.

Testa late fusiformis, alba, epidermide tenui subolivaceu induta
;

spira turrita, conica ; anfractus 8 ?, supra declives, subconcavi, in

medio angulati, plicis obliquis tenuibus (in anfr. penult, circiter

18) iustructi, spiraliter tenuiter striati, ultimus amplus, plicis

antice tenuioribus ; apertura alba, longit. totius | adaequans

;

labrum tenue, supra angulum late baud profunde sinuatum, infra

arcuatim prominens ; columella callo albo induta, leviter in-

curvata.

Longit. 35 millim., diam. 1 8 ; apertura 18 longa, 8 lata.

Hah. Station 233, off Andaman Islands, in 185 fath.

In addition to the plicae, the surface exhibits fine lines of

growth. A single specimen only.
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12. Fusus captivus.

Testa fusiformis, parva ?, sordide albida, rufo lirata ; anfractus 8,

convexi, supremi duo laeves, globosi, caeteri costis 10-11 teiuiibus

oblujuis arcuatis instruct!, liris transversis duobus circa medium
cincti, lineisque spiralibus iiliformibus paucis ornati, increnienti

lineis striati, ultimus liris praecipuis circiter 12 succinctus ; aper-

tura alba, lougit. totius | sequans ; labrum tenue, intus liris

intrantibus 8-9 munitum ; columella callo tenui induta, superne

arcuata ; canalis anterior obUquus, subrecurvus, baud elongatus.

Longit. 22| millim., diam. 8| ; apertura 11 longa, 3 lata.

Hah. Station 233, oflf Andaman Islands, 185 fath.

Tlie fine thread-like spiral Hues being crossed by rather

distinct lines of growth, give to the surface a finely latticed

appearance. Allied to F. nipom'cus, Smith.

13. Xassaria Icevior.

Testa ovato-fusiformis, sordide albida ; spira conica ; anfractus 8,

duo superiores laeves, sequentes sutura canaliculata sejuncti,

costis tenuibus obliquis lirisque spiralibus inaequalibus gracilibus

tuberculatim cancellata, varicibus duobus magnis convexis in-

structi, in ultimo costis fere evanidis ; apertura obliqua ; canalis

anticus obliquus, recurvus ; labrum extra varicosum, intus liris

intrantibus circiter 14 instructum ; columella in medio arcuata,

callo tenui iuduta, supra et infra transversim lirata, at supra

marginem canalis tuberculis paucis parvis munita.

Longit. 26 millim., diam. 16.

Ilab. Station 237, lat. 13° 17' N., long. 93° 7' E., off

Andaman Islands, 90 fath.

The large swollen varices, two upon each whorl, are very

faintly tinted with rose. The longitudinal costee, which are

only feebly indicated upon the body-whorl, become more
pronounced and fewer upon each whorl as they advance

towards the apex. The transverse Yirss are about eight in

nuniber upon the penultimate whorl, and the whole surface is

marked witli fine lines of growtli.

Closely allied to N. nivea, Gmelin, jy. twrita^ Sow., and

N. mu/iipUcaia, Sow., and chiefly distinguished by the

smoother body-whorl and the swollen varices. All four

forms might well be regarded as varieties of one and the same
species.

14. Triton idea delicata.

Testa fusiformi-ovata, epidermide plus minus setosa induta, rufes-

cens, circa medium anfract. ultirai zona ]tallida cincta, longitu-

dinaliter plicata et spiralitcr tcnuiter lirata : anfractus 9, convexi,
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sutura profunda sejuucti, plicis arcuatis numerosis (in anfr.

penult, ciroiter 18, in superioribus minus numerosis) instructi,

liris spiralibus (in anfr. penult, circiter 7, lineis tiliformibus inter-

calatis) supra plicas continuis ornati, ultimus poue labrum varice

valido munitus ; apertura alba, longit. totius ^ adaequans, antice

oblique canaliculata ; labrum ad marginem tenue, intus tenuiter

liratum, antice tuberculo conspicuo munitum ; columella superne

arcuata, callo albo, circiimscripto, supra labro juucto, induta.

Longit. 31 millim., diam. 17 ; apertura 16 loiiga, 8 lata.

Hab. Station 237, lat. 13° 17' N., long. 93° 7' E., off

Andaman Islands, 90 fatli.

15. Pisania angusta.

Testa angusta, rufo-fuscescens, circa medium anfr. ultimi albo cincta,

lineis transversis paucis albo et rufo punctatis ornata ; anfractus

8 ?, superiores longitudinaliter costati et spiraliter tenuiter lirati,

convexiusculi, tres ultimi baud costati, leviter convexi, striis

transversis lineisque incrementi arcuatis sculpti ; apertura an-

gusta, ovalis ; labrum extra incrassatum, intus album, liratum,

ad marginem denticulatum ; columella arcuata, callo valido albo

induta, superne tuberculo gracili munita ; canalis anterior brevis,

obliquus, recurvus.

Longit. 21 millim., diam. 8| : apertura 9 longa, 4 lata.

Hab. Off south coast of Ceylon, 34 fath.

In form rather like P. crenilabrum, A. Adams.

16. Nassa aracanensis.

Testa minima, oblique costata, costis superne acute nodosis, alba,

infra suturam inter tubercula et circa basin anfr. ultimi purpureo-

fusco tincta, et circa medium fusco-picta ; spira turrita, baud

acuta ; anfr. 7, superiores tres laeves, nitidi, cjeteri inter costas

obliquas arcuatas transversim striati ; apertura alba ; labrum

extra costa valida alba incrassatum, intus liris circiter 7 munitum ;

columella callo tuberculato induta.

Longit. 7 millim., diam. 4 ; apertura 2^ longa, 1| lata.

Bab. Reef Island, Kyuk Pliyon, off Aracan coast.

The Gestae are thirteen upon the body-whorl, which also

has a few of the strige around the lower part stronger than

those above. The columellar callus exhibits about six or

seven small tubercles, of which the uppermost is the largest.

17. Nasfia diJuta.

Testa ovata. superne acuminata, albida, epidermide tenuissima

olivacea induta ; anfractup 7, primus Isevis, cpeteri costis 11-12
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longitudinalibus supra nodosis et paulo infra suturam const rictis,

in medio angulatis instruct!, inter costas Iseves, ultimus penultimo

vix latior, costis versus labrum tenue sensim evanidis, tuberculis

infra suturam solum manentibus, circa basin liris paucis instructus

;

apertura parva, longit. totius \ suba^quans ; columella infra recti-

uscula, callo Isevi tenui induta, antice callo spirali intrante

instructa.

Longit. 12 millim., diam. 7 ; apertura 4 longa, 3 lata.

Hah. Off Colombo, 597 fath. ; also off Kistna coast,

753 fath.

The name diluta has reference to the absence of colour-

markings.

18. Columhella {Mitrella) supraplicata.

Testa ovato-fusiformis, pallide roseo-fuscescens, nitida ; anfractus

normales 7 ?, leviter convexiusculi, superiores quatuor plicis

arcuatis tenuibus obliqiiis instrncti, inferiores 2-3 baud plicati,

lineis incrementi tenuissirais striisque spiralibus tenuibus sculpti,

ultimus antice oblique sulcatus ; apertura angusta, concolor,

longit. totius | baud acquans ; labrum arcuatum, extra incras-

satum, intus liris brevibus albidis circiter duodecim armatum ;

columella obliqua, curvata, callo crassiusculo induta, intus tuber-

culis 2-3 munita ; canalis anterior brevis, obliquus.

Longit. 13 millim., diam. 5 ; apertura 5 longa, 2 lata.

Hab. Station 232, off Travancore coast, in 430 fath.

A single specimen. This species in some respects resembles

C. Pacei'^y but differs in its somewhat more robust form, in

colour, the presence of longitudinal riblets or plica? upon the

upper volutions, the thicker ridge-like callus upon the colu-

mella, and the somewhat less pronounced labral varix. The
spire is less tapering and the whorls are not so turreted and
have not the upper edge marginated by a spiral groove.

19. Coralliophila indica.

Testa breviter fusiformis, alba, costis longitudinalibus circirer decern

et liris transversis squamosissimis (squamis supra costas pro-
ductis) instructa; anfractus normales quatuor, supra medium
angulati, superne oblique tubulati, infra leviter convexi, squamis
supra costas ad angulum ceteris longioribus sursum erectis,

ultimus infra medium contractus, antice breviter caudatus et

rimatus ; apertura piriformis, antice canaliculata, cum canali

longit. totius | paulo superans ; columella rectiuscula, callo

• Ann. & Mag. Nat. Hist. 1896, vol. xvi. p. o, pi. i. fig. 7.
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tenui labro juncto induta ; labrum intiis leviter incrassatum et

liratum ; canalis anterior obliqnus, recurvus.

Longit. 28 millim., diam. 14; apertiira cum canali 17 longa, intus

7 lata.

Bab. Station 232, off South India, 430 fath.

In this very pretty species the transverse ridges are covered

•with close-set scales, those upon the longitudinal cost^e being

longer than the rest and giving to the ribs a frilled appear-

ance. The ridges are alternately large and slender, being

about three in number above the angle and four below.

Upon the bod3'-\Yhorl there is a broad ridge at the base, with

very large scales, which forms the rimation. Only in adult

examples is the labrum thickened and lirate within, the lira

being rather inconspicuous and eight or nine in number.
Reeve's figure of Murex squamuhsus (Con. Icon. iii. fig. 184)

very closely represents this species ; indeed the two forms

are scarcely separable.

20. Cancellaria cretacea.

Testa ovata, vix runata, oblique plicata et spirahter confertim lirata,

liris supra et inter plicas contiuuis, sordide albida, cretacea

;

aufractus circiter 5, convesi, sutura profunda sejuncti, celeriter

accresceiites, ultimus magnus, plicis 13 obliquis mediocriter validis

instructus ; apertura albida, ovata, antice baud canaliculata,

longit. totius | superans : labrum mediocriter tenue, intus liris

circiter decern intrantibus munitum ; columella callo reflexo,

superne labro juncto, induta, triplicata, suprema aliis paulo

validiore.

Longit. 25 millim., diam. maj. 19 ; apertura 14 longa, 10 lata.

Bab. Station 229, off Travancore coast, in 360 fath.

Remarkable on account of the absence of an anterior canal

and of colour.

21. Ancilla lencof^pira.

Testa angusta, cylindracea, superne acuminata, alba, circa medium
anfractus ultimi zona lata pallide olivacea cincta ; spira convexe

conoidea, callo albo induta ; anfractus 5, planiusculi, sutura vix

conspicua sejuncti, primus corneus, convexus, ultimus elongatus,

cjlindricus, lineis incromenti tenuissimis sculptus, striisque trans-

versis minute decussatus ; apertura angusta, superne acuta, alba;

columella callo tenui induta, interne plicis 4-5 obliquis instructa ;

labrum intus paulo incrassatum, ad marginem acutum, superne

subsinuatum.

Longit. 13 millim., diam. 5; apertura 6j longa, 2 lata.
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Hah. Station 240, lat. 11° 32' N., long. 92° 46' E., off

Andaman Islands, 194 fath.

The colour-band on the body-whorl upon close examination

is seen to be longitudinally streaked.

22. Ancilla glans.

Testa gracilis, acuminato-ovata, grisea, supra callo rufo-fuscescente

induta, circa basin rufescens ; spira acuminata, ad apicem sub-

mamillata; anfractus 8, planiusculi, sutura callo plerumque obscu-

rata sejuncti, viltimus elongatus, convexiusculus, longitudinaliter

tenuiter striatus ; apertura angusta, longit. totius -i adaequans

;

labrum tenue, antice ad basin leviter incrassatum, supra prope

suturam baud profunde sinuatum ; columella inferne alba, reflexa,

crassa, oblique sulcata.

Longit. 34 millim., diam. 12 ; apertura 20 longa, 5 lata.

Hab. Station 233, off Andaman Islands, 185 fath.

A very distinct species on account of its slender form,

recalling son)evvhat that of a narrow pointed acorn.

23. Scalaria suhcasta.

Testa elongata, gracilis, alba, imperforata ; anfractus normales

decern convexi, sutura obliqua profunda sejuncti, lamellis nume-

rosis tenuibus acutis reflexis, superne prope suturam prodactis

vel subspinosis instructi, inter lamellas transversim tenuissirao

striati; apertura subcircularis
;
peristoma expansum, reflexum,

antice hand profunde subsinuatum.

Longit. 22 millim., diam. 7 ; apertura intus 4 longa.

Hab. Station 232, off Travancore coast, 430 fath.

Closely related to S. casta, A. Adams, from Japan, but

with more slowly increasing whorls, more numerous laraellje,

finer spiral strise, &c. The lamellse are closer together upon

the upper than upon the last two whorls, numbering about

twenty-four upon the former and sixteen upon the latter.

One example.

24. Scalaria bengalensi's.

Testa subulata, turrita, imperforata, alba ;
anfractus perconvexi,

sensim accrescentcs, sutura obliqua sejuncti, laraellia numerosis

tenuissimia leviter obliquis et retiexis instructi, in interstitiis

spiraliter striati
;

peristoma paulo incrassatum, expansum, et

redexura.

Longit. \iO miUim., diam. 11 ; apertura intus 6 longa.

Hab. Station 229, off Travancore coast, in 360 fath.
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From some broken fragments it is evident that this species

attains larger dimensions than those here given of a specimen
consisting of twelve whorls. It is rather less slender than

S. suhcasta and the laraellaj become more numerous instead

of fewer as the shell increases. The spiral strise are a little

coarser in the present species.

25. Astralium hathyrhaphe.

Tosta imperforata, turbinata, lilacea, seriebus granulorum ornata,

ad suturam late et profunde canaliculata ; spira conioa, ad apicem
alba, obtusa, planata ; anfractus 9, apicales quiuque supra planu-

lati, cseteri ad latera declives, plani, lineis increment! tenuibus

obliquis sculpti, supra ad suturam late et profuude caualiculati,

seriebus granulorum 4-5 (quarum suprema maxima, infiraa

squamata) cincti, ultimus convexus, infra seriem squamatam ad

peripheriam sitam, seriebus granulorum 9-10 pallidiorum ornatus,

inter granula purpureo punctatus ; apertura irregulariter rotun-

data, iutus lineis iutrantibus quasi sulcata ; Jabrum leviter expan-

sum ; columella incrassata, callo expanse labro juncto induta.

Diam. maj. 34 millim., min. 29 ; alt. 33. Operculum rotunde ovatum,

convexum, crassum, album, olivaceo tinctum, fere Iseve, concen-

trice obsolete sulcatum.

Hah. Station 218, N. Maldive Atoll, in 210 fath.

This species, of which only a single specimen was obtained,

is most remarkable on account of the deep broad canaliculation

beneath the suture. The periphery, instead of being marked
by a row of granules, is formed of a squamose keel which is

spirally irregularly striated. It ascends the spire above the

sutural furrow, and between it and the suture there is a series

of very small white granules. Of the rows of granules upon
the lower half of the body-whorl, the third from the periphery

is a little larger than the first and second and much larger

than those below. Both above and below this third row a

few spiral elevated lines are noticeable. The aperture,

although quite smooth within, has the appearance of being

sulcated, the pseudo-sulci corresponding to the rows of

granules.

26. Tiirho [Ca7xtrainea7) incoloratus.

Testa parva, turbinata, imperforata, alba; anfractus quinque,celeriter

accrescentes, convexiuscuh, superiores liris spiralibus 3-4 cincti,

ultimus et penult. I'ere Jajves, supra prope suturam oblique nodose

plicati, liueisque iucreraenti obliquis striisque spiralibus sub-

obsoletis sculpti ; apertura leviter obliqua, subrotundata, albo-
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margaritacea ; labrum externum ad marginem acutum, intus

incrassatum ; columella incrassata, tiiberculo obliquo instructa

;

operculum iguotum.

Longit. 10 millim,, diam. maj. 10.

Hab. Station 232, off South India, in 430 fath.

To the naked eye this little species has an almost smooth

appearance. Under the lens, however, the first two or three

whorls are seen to be ornametited with three or four spiral

rounded ridges, which gradually fade away on the penulti-

mate whorl. The uppermost, however, is indicated upon this

and the last volution by an infra-sutural row of oblique

nodose plicae, from which flow the oblique more or less raised

lines of growth. Three out of the four specimens examined
have the body-whorl rounded at the periphery, but in the

fourth there is a slight angulation.

27. Leptothyra delecta.

Testa turbiuata, imperforata, albida, roseo-tincta, spiraliter lirata,

liris incrementi lineis sublamelliformibus obliquis subgranulatis ;

anfractus Q^, convexi, supra declives, ultimus autice leviter

dcsceudons, ad periplieriam rotundatus, iufra paulo planatus, liria

concentricis circiter 13, superioribus gracilioribus, instructus, in

medio callosus, albus ; apertura leviter obliqua, irregulariter

circularis ; columella incrassata, reflexa, obliqua, parum arcuata
;

labrum tenue.

Diam. maj. 13 millim., min. 11 ; alt. 1-1|.

Hah. Station 237, lat. 13° 17' N., long. 93° V E., off

Andaman Islands, 90 fath.

The protoconch, consisting of a whorl and a half, is smooth

and scarcely raised above the next volution, so that a rather

obtuse apex is thus formed. The body-whorl has about

twenty lirje, seven above the middle and the rest beneath, the

penultimate and preceding wiiorl seven. The lines of growth

are closer together and less lamellated upon the spire, and

the lir£B more granose than those upon the body-whorl. The
ground-colour is whilisii, and this is varied with oblique

stripes of a rosy tint, this colour appearing only on the spiral

lira?, and not in the interstices between them. Operculum

unknown.
The species, allied to L. amussitata, Gould, from Japan, is

larger, more elevated in the spire, of a different colour, and

remarkable for the lamellated lines of growth.

28. Solariella oxycona.

Testa anguste umbilicata, elate conica, albida, submargaritacea

;
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spira acuminata, pagodiformis ; aufractus 10, sensim accrescentes,

duo superiores laeves, cseteri supra oblique declives, infra medium
angulati, ad angulum tuberculis acutis numerosis parvis ornati,

ultimus infra leviter convexus, lirisquinque tenuibus tuberculatis

instructus ; sutura minute denticulata; apertura obliqua, sub-

quadrata
;
peristoma teuue, margine columellari anguste rellexo.

Diam. maj. 17 millim., min. 15; alt. 21.

Hah. Off Andaman Islands, in 490 fath.

The tubercles are somewliat scale-like or hollowed out on

the anterior side, the third lira from the umbilicus exhibiting

only a few anteriorly near the aperture. Belonging to the

same group as S. lissocona, Dall, and a few other species.

One specimen only.

29. Fissurella delicata.

Testa ovata, conica, elata, tenuiuscula, sordide albida, costis tenuibus

iniequalibus numerosis lirisque concentricis confertis supra costas

nodulosis tenuiter cancellata ; foramen apicale rotunde ovatum,

paulo ante medium situra
;
pagina interna albida, ad marginem

tenuiter crenulata.

Longit. 28 millim., diam. 18 ; alt. 13.

Hah. Station 232, off Travancore coast, 430 fath.

Allied to F. densiclathrata^ Reeve, but moi'e elevated, more
delicately clathrate, with the apical foramen more central.

Also thinner and without colour-rays.

30. Puncturella {Cranopsis) indica.

Testa pileiformis, ovata, alba, teuuis, costeUis numerosis tenuibus

insequalibus, alternatim majoribus, lirisque concentricis supra

costellas granosis concinne cancellata ; apex valde recurvus,

terminalis, sed margine longe remotus ; margo basalis creuulatus,

ad latera leviter arcuatim elatus ; foramen elongatum, angustum,
medianum.

Longit. 6 millim., diam. 4"5
; alt. 4.

Hah. Station 232, off Travancore coast, 430 fath.

Scarcely separable from the Japanese P. pelex. It is,

perhaps, a trifle broader, less produced above, has the apex
curved over more terminally, the margin slightly arched at

the sides, and the dorsal opening narrower.

31. TelUna travancorica.

Testa inaequilateralis, compressa, alba, lamellis concentricis t^nuis-

simis confertis ornata, elongata, antice rotundata, postice sub-

acuminata ; margo dorsi anticus subdeclivis, posticus magis
obliquus, subrectus, ventralis late curvatus ; valvae tenues, fere
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aequales ; umbones parvi, acuti, postmediani ; dentes cardinales

duo insequales in utraque valva, laterales valvse dextroe elongati,

tenues, posterior antico remotior
;
pagina interna albida, zonis

concentricis subcasruleis picta, radiatim tenuissime substriata ;

cicatrix antica elongata, angusta, postica rotundata ; sinus pallii

perprofundus.

Longit. 44 millim. ; diam. 11 ; alt. 25.

Hob. Station 229, off Travancore coast, in 360 fath.

Thinner and narrower than T. staurella ; without colour-

rays, with more delicate finer concentric sculpture, a less

prominent posterior ridge in the right valve, and a siiallower

groove in the left.

32. Ahra affinia.

Testa A. maximcB similliraa, sad minor, convexior, postice minus

producta vel minus cuneiformis, hinula latiore praesertim parte

valvse sinistra^, sinuque lineie pallii antice magis acuto.

Longit. 27 millim. ; diam. 9 ; alt. 17.

Hah. Off Travancore coast, in 498 fath.

The differences between A. maxima^ ^ Sow., A. convexior f,

Smith, and the present species are quite appreciable on com-
parison, although resembling one another in some respects.

33. Myodora quadrata.

Testa compressa, paulo inaequilateralis, postice latissirae truncata,

antice obtuse cuneiformis ; margo dorai posticus declivis, fere

rectilinearis, anticus valde descendons, subrectilinearis quocjue,

ventralis late curvatus ; valva dextra mediocritcr profunda, solidi-

uscula, intus conspicue margaritacea, extus concentrice sulcata et

lamcllata, area postica porca baud profunda ad umbone radiante

obscure limitata ; sinus pallii latissimus, baud profundus; valva

sinistra — ?

Longit. 12| millim. ; alt. 11.

Hah. Station 229, off Travancoi'e coast, in 360 fath. ; also

Station 2H3, off Andaman Islands, in 185 fath.

Remarkable on account of the very broad truncated poste-

rior end and the very pearly interior. It is not anticipated

that the left valve would offer any special features. It is

probably flat and more feebly sulcated than the right.

• Ann. & Ma^. Nat. Hist. 1894, vol. xiv. p. lOft, pi. v. figs. 5, G.

t Op. cit. 1%'dh, vol. xvi. p. 10, pi. ii. tigp. 4, 4 a.
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34. Area (Barbatia) incerta.

Testa oblonga, postice latior, valde inaequilateralis, costis numerosis

tenuibus sulcisque transversis nodose cancellata, alba, epidermide

fuscescente plus minus induta ; latus anticum angustum, oblique

curvatum, posticum magis obliquum, fere rectum, ventrale in

medio subincurvum vel subsinuatum ; valvoe mediocriter crassoe,

impressione levi ab umbone ad marginem ventris radianti notatne,

intus albse, obsolete radiatim lineatae ; umbones parvi, acuti, hand
contigui, longe antrorsum siti ; dentes cardinis utrinque umbonem
obliqui, posterioribus paucis elougatis

;
pagiua interna alba,

radiatim substriata.

Longit. 23 millim. ; diam. 8 ; alt. 11.

Hub. Station 232, off Travancore coast, in 430 fath.

Allied to A. scabra, Poli, and A. nodulosa, Miiller—indeed,

perhaps indistinguishable from the latter.

35. Lima indica.

Testa L. excavatce peraffinis, sed minus elongata, striis radiantibus

tenuioribus et magis numerosis insculpta.

Longit. 75 millim. ; latit. 61 ; diam. 34.

Ilab. Station 232, off Travancore coast, in 430 fath.

Two specimens obtained, one 75 millim. in length, the

other 51. In all probability the species attains much larger

dimensions, perhaps equalling that of the well-known
Norwegian L. excavata. There are now three so-called

species which are very closely related, namely L. excavata

(Chemnitz), L. goliath^ Sowerby, and L. indica—indeed

they might almost be regarded as varieties of one and the

same species. The present form appears to be a trifle less

elongate, and the radiating striae are considerably more
numerous and finer. The Japanese L. goliath was supposed

to be the largest species of the genus, the type specimen
having a length of 150 millim. and a v/idth of 110. These
dimensions, however, are exceeded in an example of L. exca-

vata in the British Museum, which is 170 millim. long and
125 broad.

[To be continued.]
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—

Notes on the Forficularia.

By Malcolm Burr, F.Z.S., F.E.S.

T.

—

Forficulana collected by ^Ir- W, F. H. Rosenberg iu Ecuador.
11.

—

Apteryyida or Sphinyolabis ?

III.—A new Species of Anisolabis from Ceyloa.
IV.

—

Forjicularia collected by Mr. Doherty in Macassar and N^ew
Guinea.

I.

—

Forficularia collected by Mr. W. F. H. Rosenberg
IN Ecuador.

Among a fine collection of Ortlioptera which I have received

from Mr. W. F. H. llosenberg, there were twelve species of

Forjicularia, of which no less than seven were new to science
;

three I have already described in the pages of this Magazine,
the remainder work out as follows * :

—

Pyragra Saussurei, Dohrn.

Cachabd, 500', XL '96, 2 (^, 2 ? ; Chimbo, V. '97, 1 ? .

This species has been recorded from Mexico, British Hon-
duras, Guatemala, and Costa Rica.

Sparatta nigrina^ Stal.

Camp above Chimbo, 3000', VIII. '97, 2 J, 1 ? .

Recorded from Guatemala, Nicaragua, and Rio de Janeiro.

Sparatta armata, sp. n.

S. nigrince vicina ; statura minore ; antennae lO-segmentatae
; py-

gidium parvum, quadratum, inerme, apice subsinuatum, angulis

acutis ; forcipis crura gracilia, subrecta, apice valdo deoussata,

margine interno dente valido medio armata. J

.

Long, corporis 6 mm.
„ forcipis 2 „

IJead black ; antennae with segments 1-7 black, 8-10 white.

Pronotnm : anterior border rounded, narrower than the

head
;

posterior border rounded
; the two anterior thirds are

red, the posterior third black.

Flytra black, truncate at the apex.

Wings projecting well beyond the elytra, black.

F^eet testaceous, the tarsi fuscous.

• All the typos are in my collection.
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Ahdomen cylindrical, black ; anal segment large, red,

quadrate.

Pygidium small, quadrate, the sides sliglitly dilated, the
posterior margin slightly sinuate, the angles pointed.

Forceps with the branches straight, red at the base itself,

then black, incurved towards the apex, and strongly decus-
sating, armed on the interior margin at the middle with a
strong tooth.

Head, pronotum, elytra, wings, and abdomen pubescent,
with short hairs; forceps pubescent, with long fine hairs. (J.

Fafn'a. Ecuador, camp above Chimbo, 3000', VIII. '97.

This species is closely allied to S. nigrina, Stal, but it may
be distinguished at once by the much smaller pygidium and
shorter forceps, which are armed with only one tooth on each
branch inside, and not with two, as in S. nigrina.

Psalis Rosenbergi, sp. n.

Statura minore ; corpus pilosum ; caput convesum ; antennae 15-

segmentatffi
;
pronotum parvum, capite angustius, antice trun-

catum, postice rotundatum ; elytra longa, apice truiicata ; alae

loug.ne, valde prominentes ; abdomen validum.

Segmentum anale c? magnum, medio valde quadrato-emarginatum,

lateribus tumidis, margine postieo subsinuato, pone augulos

emarginato ; lamina subgeuitalis J magna, apice rotundato-

triangularis, media apice sulcata
;
pygidio nuUo ; forcipis crura

c? valida, iuermia, basi haud contigua, iucurva, apice attenuata

et attingentia. Segmentum anale $ magnum, margine postieo

rectum, sulcatum : lamina subgenitalis $ obtuse triangularis,

haud sulcata ; forcipis crura $ valida, recta, iuermia, tantum
apice contigua. c? ? •

Long, corporis 15 mm. 13 5-15 mm.
„ forcipis 2-25 „ 1*75-2 „

Head fuscous, varied with reddish ; antennse black, the

segments 11-12 white (sometimes it is other segments that

are white, the colour of these organs, as in all earwigs, being

very variable)

.

Pronotum black, sometimes varied with reddish.

Elytra black, with a light red spot anterior to the centre.

Wings red, with a dark spot on the inner margin at the

apex.

Feet testaceous, the femora broadly banded with black.

Ahdomen black, sometimes varied with reddish.

Forceps entirely black.

Patria. Ecuador, Paramba, 3500', IV. '97 (dry season),

Ann. (Sc Mag. N. Hist. Ser. 7. Vol. iv. 18



254 Mr. M. Burr

—

Notes on the Forficularia.

1 (T, 2 ? ;
ditto, III. '97, 3 9 ; Chimbo, VIII. '97, 1000',

5 ? , 1 mutilated specimen ; Cachabe, 500', XI. '96, 1 ? ,

2 mutilated specimens.

I have great pleasure in dedicating this handsome species

to the intrepid collector Mr. Rosenberg.
It' is quite distinct from any other described species of the

genus. I have omitted the forceps from the description, as

already given in detail in the Latin diagnosis.

I have one specimen, with half the abdomen missing, of a

reddish variety, in which the head is entirely red, the pro-

notum almost entirely so, with one black spot, and the

abdomen is red.

Labia arcuata, Scudd.

Camp above Chimbo, 3000', VII. '97, 4 (? , 2 ? ; Cachabd,

low, XI. '97, cJ ? .

Lahia i^alUdicornis^ Brulld.

Paramba, 3000', V. '97 (dry season), 1 S-

Lahia, sp. n.

Camp above Chimbo, 3000', VII. '97, 1 ? .

I refrain from describing this species, as I have only two
females and no males.

Lahia equatoria, sp. n.

Parva, nitida, glabra ; antennce 8-segmeutata3
; pronotum capito

angustius, quadratum, antice et postice truncatum, antice quam
postice paullo angustius ; elytra longa ; ala) valde prominontes

;

pygidium (S sat longum, ajnco subatteiniatum, truncatum ; seg-

mentum anale 6 transversum ; forcipis crura (S basi plus minus
dilatata, deplanata, debinc incurva, atteuuata, apicem attingeutia

;

forcipis crura 5 recta, conica, valida, incrmia. cJ 5 .

Long, corporis

,, forcipis
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Pygidium ^ short and square, slightly narrower at the

apex than at the base and sharplj truncate, black.

Forcejjs ^ with the branches red, varied with black, some-
what dilated at the base, with a small tooth on the inside at

the end of the dilated part, then straight and smooth, the

apices meeting. $ with the branches red, varied with black,

straight, conical, smooth, contiguous.

Patria. Ecuador, camp above Chimbo, 3000', VIII. '97,

1 J,l ?.
This little species is somewhat like L. mucronata. Its

most noticeable points are its brilliant shining appearance and
the form of the pygidium and forceps of the male.

Spongophora croceipennis (Serv.).

Paramba, 3500', IV. '97 (dry season), 1 S-

Spongophora remota (Burr).

Chimbo, 1000', VII. '97, 1 c? (type) ; Cachab^, low,

I. '97, 1 (J , 1 larva ;
Cachab^, low, XII. '96, ? (type)

;

Cachabd to Paramba, II. '97, 2 mutilated specimens.

Spongophora divergens (Burr).

Cachabe, low, XL '96, 1 cj, 1 ? (type)
;
Paramba, 3500'

(dry season) , 1 cJ •

The above two species were described by me in this Maga-
zine * as Forjicula'^ ; but a further examination reveals a

deep and long transverse depression on the occiput, showing

close relationship with S. frontalis^ Dohrii, to which M. de

Bormans called my attention. They must therefore be in-

cluded in the genus Spongophora.

Opisthocosmia amazonensis, Borm.

Paramba, 3500', V. '97, 1 ? (type).

II.

—

Afteeygida or SpsiyaoLABTs?

The name Apterygida has been generally rejected by ento-

mologists, while Sphingolabis has been universally accepted

The cause of this was Scudder (5), who wrote in 1875 thai

" Apterygida has no raison d'etre, and therefore must fall.'

Now Apterygida has a raison d'etre, and, as I will endeavour

to show, must stand at the expense of Sphingolabis.

* Ann. & Mag. Nat. Hist. (7) vol. iii. pp. 165 & 1G6 (1899).

18*

at
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Westwood (3) erected the genus Apterygtda in 1839 for

those species of Forjicida which had rudimentary wings, i. e.

jiedesins, Bon., and decipiens, Gene, which fell into Section b,

Division II. of G^n^'s (2) arrangement of the genus. Now
Scudder is quite correct in saying that decipiens cannot be

generically separated from auricularia, wliich is the type of

Forficula^ but pedestris, Bon. {= albipennis, Meg.), can, and

must ; albipennis is the type of Apterygida. It is true

that Westwood established the genus upon the comparative

development of the wings, which in Forficularia and Oitho-

ptera generally is now a notoriously variable and untrust-

worthy character ; but the shape of the forceps quite justifies

the separation of albipennis from Forjicida^ and as tliere was
a genus to hand, of which it was the type, de Bormans's (7)

SphingoJabis, 1884, is unnecessary.

Of this new genus, which corresponds with Dohrn's (4)

Section I. of Forjicida, the type is furcifera, Borm. ; but albi-

2-iennis also falls into Section J. of Dohrn's Forjicula, with the

type albipennis] the two genera, then, coincide exactly, and
Apterygida, being the earliest, must stand. The name is

unfortunate, but its significance must be forgotten, for it is

owing to the forceps, and not to tlie wings, as originally

intended, that it holds good. Sphingolabis may be retained

for those species which have complete wings or those which
liave a considerable pygidium, as a subgenus. I am aware
that M. de Bormans retains Sphingolabis, for lie holds that

Apterygida cannot stand, as erected upon insufficient

characters.

Apterygida albipennis (Meg.) and tlie closely allied

A. arachidis (Yers.) were included by Brunner (6) in Cheli-

dura, Latr. ; but this genus must be reserved for those large

and heavy flightless forms in which the abdomen is somewhat
dilated and the forceps are strong and very stout.

The genera in questiou must therefore stand as follows :

—

Forjicula, L. (1), 1758. Type auricularia, L.

Apterygida, Westw. (3), 1839. Type albipejinis, Meg.
[ISphingoIabis, Borm. (7), 1884, as subgenus. Type

JurciJ'era.)

Chelidura, Latr., 1825. Type ajytera, Charp.

IVorls quoted above.

(1) 1758. LiNN.^us.—'Systoma Natura;,' ed. x. i. 423.

(2) 1832. Geni6.— 'tSaggio di una Monogratia delleForficule indigene.'
Padova. (Ann. delle Scieuze del Keguo Lumbardo-
Veneto, t. ii. p. 216.)
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(3) 1839. Westwood.— ' Au Introduction to the Modern Classification

of Insects,' i.

(4) 1865. Dohr:x, H.—" Versuch einer Monographie der Dermapteren "

(Stettiner entom. Zeitung, I860, p. 84).

(5) 1875. ScuDDER, S. H.—" Critical and Historical Notes on Forficu-
lariaj ; includiug Descriptions of new Generic Forms and
an Alphabetical Synonymic List of the described Species

"

(Proc. Bost. Soc. X. H. xviii. 1875-76, p. 287).

(6) 1882. Bbl'Nxer von Wattenwyl, C.— ' Prodromus der europji-

ischen Orthopteren.' Leipzig.

(7) 1884. DE BoRMANS, A.—" Six nouveaux Forficulaires de Sumatra"
(Notes from the Leydeu Museum, vi.).

III.—A NEW Species of Anisolabis from Ceylon.

I have received from Mr, E. E. Green a considerable
amount of material from Ceylon, especially of earwigs, which
1 hope to treat in detail later. One tine new species of

Anisolahis, however, I describe here.

Anisolahis Greeni, sp. n.

Statura mediocri ; corpus totiim minutissime granulatura, pilis noa-
nullis longis pallidis ornatum ; antennae lo-segmentatte ; prouotum
quadratum, capite paullo angustius, postice quam antice paullo

latius, antice medio subtiliter sulcatum ; mesouotum utrinque

rudimentaria elytrorum valde promiuula gerens ; metanotura
valde sinuatum ; femora compressa ; segmentum anale atteuuatum,
medio sulcatum, in <S margine postico tuberculis binis utrinque

instructum.

J lamina subgenitalis triangularis, obtusa ; forcipis crura valida,

contigua, conica, inermia, apice valde decussata, crure dextro

supra et fortius incurvo.

2 lamina subgenitalis obtusa, triangularis ; forcipis crura recta,

valida, basi distantia, medio dente parvo margine interno armata,

apicem versus attenuata, incurva, attingentia vel paullo decus-

sata. cf 5

.
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Patria. Ceylon, Punduloya, V. & X. '97, under stones and

in bungalows; II. '99, under stones. 3 (5", 3 ? .

Typus in coll. niea.

Tliis species will fall into tlie group of A. cincticollis^

Gerst. The contrast of the red and the shining black render

it a very handsome species, and it is with great pleasure that

I dedicate it to my friend Mr. E. E. Green.

V^.—FoUFICULABIA COLLECTED BY Mr. DoHERTY IN

Macassar and New Guinea.

Labidura Dufourii^ Desm.

Macassai'. 2 J

.

Labia amoenaf Stal.

Humboldt Bay, New Guinea. 1 ? .

Fsalis indicuj Hagenb.

Macassar. 1 <$ .

Chelisoches morio^ Fabr.

Humboldt Bay, New Guinea. 1 $ .

Chelisoches lUtsemce ?, Borra.

Macassar. 1 mutilated ? , which I refer to this species

with some doubt.

Chelisoches melanocephalusj Dohra.

Macassar. 1 ? .

Chelisoches Dohertyi^ sp. n.

Statura minore ; caput nigrum ; antenna3 17-segmentatae, quorum
1-13 atra, 14-15 alba, 16 fuscum, 17 nigrum

; pronotum ovale,

antice et postice rotundatum, rufum ; elytra et alae nigra
; pedes

rufi ; abdomen fusco-rufescens ; forcipis crura rufa, recta, inermia,

apice attenuata
;
pygidium nullum. $ .

2.
Long corporis 9 mm.
„ forcipis 2 „

Patria. Macassar. 2 ? .

Ti/pus in coll. mea.
This species is very close to Ch. melanocephaJus^ but differs
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in tlie colour of the anteniife, elytra, and win<^s. It is also

very close to a new species wiiicli I have quoted as a variety of

Ch. melanocephalus.

" Chelisoches semiluteus, de Bormans, sp. n.

"
(^ , coll. Brunner. Long. corp. (absque fore.) 8 5 ram.,

fore. 2*5 mm. Mat, des polls pdles. 11 reste aux antennes

15 articles, les 4 premiers jaunes ; 5-10 bruns ; 11, 12 jaunes

pales. 13-15 bruns. Tete noire. Pronotura testace fauve.

Elytres bruns. Ecaille alaire brune plus foncee. Pattes

testacees fauves. Abdomen rouge brun clair. Pygidium nul.

Branches de la pince cJ courtes, robustes, larges, dcprimees,

ecart^es a la base, et formant chacuue un arc allonge tr^s

regulier jusqu'aux pointes emoussees et contigues. Arete
interne arraee de 2 petites dents situees, I'un au quart, I'autre

au-dela des | de la longueur. W. Java, Pengalengan [Friih-

storfer) , -^OOW

y

The above description I have received in litt. from M. de

Bormans, and to this species I now refer the variety of

Ch. melanocephalus mentioned by me in this Magazine
{Chelisoches melanocephalus, Dolirn, var. nov., Burr, Ann. &
Mag. Nat. Hist. (6) sx. 1897, p. 315).

The three species in question may be separated as follows :

—

1. Elytra fla\ida melanocephalus, Dohru,
1, 1. Ehtra fusca vel niofi-a.

2. Antennae articulis 1-13 nigris . . Dohertyi, u.

2, 2. Antennae articulis 1-4 flavidis,

o-lO fuscis semiluteus, Borm.

Ch. melanocephalus was described by Dohrn from specimens
from Tranquebar. The type of de Bormans's semiluteus in

the Brunner collection is from exactly the same locality as the

specimen recorded by me as a new variety. A second

specimen of the same in my collection shows that the complete

antennae are the same as in de Bormans's type. The three

species will then stand as follows :

—

Chelisoches melanocephalus, Dohrn.

Lohophora melanocephala, Doln-n, Stett. ent. Zeit. 18(j5.

Chelisoches vielanocephalus, Scudd. Proc. Bost. Soc. X. II. xviii. 187o-7<>,

p. 308; Borm. Aan. Mu3. Civ. Gen. (2) yI. p. 440 (1888) ; Borm.
op. cit. xiv. p. 392 (1894) (uec Burr).

Antennae articulis 1-2 nigris, ceteris bruuneis ; elytra et alte tlavo-

testacea.

Patria. Tranquebar [Dohrn], Burmah {Dorm.), Macassar

(coll. m.).
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Chelisoches Dohertyi^ n.

Antennae IT-segmentatse, articulis 1-13 atra, l-t-15 alba, 16 fuscum,

17 nigrum ; elytra et alae nigra.

Patria. Macassar (coll. m.).

Chelisoches semiluteus^ Borra., n.

Chelisoches melanocephcdKs, Dohrn, var. nov., Burr, Ann. & Mag. Nat.

Hist. (G) XX. p. 315 (1897).

AiitenusD IS-segmentatse, 1-4 testaceis, 5-10 brunneis, 11-12 palli-

dis, 13-15 fuscis ; elytra et alse fusco-brunnea.

Patria. W. Java, Pengalengan (coll. Brunner, coll. raea).

Chelisoches Fece^ Borra.

Milne Bay, New Guinea. 1 ? .

Opisthocosmia armata, de Haan.

Macassar. 5 S •

Opisthocosmia forcipata, de Haan.

5 ? , Sangir, of the variety with the red head {v. Burr,

op. cit. p. 316).

Opisthocosmia tenella, de Haan.

Macassar. 1 $ .

Forficula Alberti, Dubr.

Milne Bay, New Guinea. 1 ? .

Dornians Park, East Grinstead,

August 3rd, 1899.

XXVI.

—

Key to the Isopods of the Pacific Coast of North
America, loith Descriptions of Twenty-two new Species. By
Harriet Kichardson.

[Continued from p. 187.]

III. VALVIFERA.

Analytical Key to the Families of Valvifera.

a. Body more or less broad, depressed. I-^egs usually

nearly alike, but tirst three pairs sometimes with

propodus dilated and dactylus reflexed IX. Idoteid.b,
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a' . Body narrow, scarcely depressed. Four anterior

pairs of legs unlike three posterior pairs, and not

ambulatory nor strictly prehensile, directed

forward, slender, ciliated, with terminal joint

minute ; last three pairs are stouter, ambulatory,

with terminal joint bifid X. Arcturid.e.

Family IX. Idoteidse.

Analytical Key to the Genera of IdoteidEe *.

a. Sides of head emarginate or cleft and laterally

produced beyond eyes, which are situated

upon its dorsal surface. Three anterior pairs

of legs, with penultimate joint or propodus
dilated and forming, with reilexible dactylus,

a prehensile hand 17. Qlyptonotus.

a'. Sides of head in a dorsal yiew entire and not
laterally produced. Eyes lateral. Legs all

ambulatory ; three anterior pairs with
penultimate joint not or not much dilated.

b. riagellum of second pair of antennae well

developed and multiarticulate.

c. Palpus of maxillipeds four-jointed. Epi-
mera of all the segments well developed
and evident in a dorsal view. Abdo-
men t consisting of three t segments
with lateral sutures, indicative of

another partially coalescent segment . . 18. Idoteci.

c'. Palpus of maxillipeds not four-jointed.

Abdomen consisting of one segment,
uuiarticulate.

d. Maxillipeds with a three-jointed palp.

All the epimera coalesced and per-

fectly united with the segments .... 19. Synidutea.

d' . Maxillipeds with a two-jointed palp.

Epimera of second, third, and fourth
segments coalesced and perfectly

united with the segments ; those of

the fifth, sixth, and seventh segments
distinct and well developed 20. Colidotea, gen. nov.

b' . Flagellum of second pair of antennae with
joints all consolidated and forming a
single piece, or with flagellum eomposed
of only two or three joints.

c. Body smooth, linear. Epimera of all the

thoracic segments distinct and visible

;

those of the second, third, and fourth

segments short and narrow ; those of

• See Miers on the Idoteidse, Journ. Linn. Soc. London, Zool xvi
1883, pp. 9, 19, 20.

_

t Including terminal segment.

X DoUfus, Feuille des Jeunes Naturalistes, 3' ser. 1895, p. 4: Sars
Crust, of Norway, 1897, pts. 3, 4, p. 79.

'
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the fifth, sixth, and seventh sefjments

large and broad. Palp of maxillipeds

two-jointed 21. Cleantis.

c'. Body smooth, ovate. Epimera of second,

third, fourth, and fifth thoracic segments
coalesced with segments ; those of sixth

and seventh segments distinct and
visible. Palp of maxillipeds three-

jointed. Joints of flagellum all con- [nov.

solidated and forming a single piece . . 22. Eusyimnerus, gen.

17. Glyptonotus, Eights.

Analytical Key to the Species o/GIyptonotus *.

a. Joints of the peduncle of antenure not di-

lated ; flagellum eight- to fourteen-

jointed. Antero-lateral cervical lobes

prominent 35. G. entomon (Linnaeus).

a'. Joints and peduncle of antennae greatly

dilated ; flagellum seven- to eight-

jointed. Antero-lateral cervical lobes

not prominent . 36. G. Sabini (Kroyer),

35. Glyptonotus entomon (Linngeits).

Oniscus entomon, Linnaeus, Syst. Nat. 12th ed. ii. 1766, p. 1060 ; Pallas,

Spicil. Zool. ix. 1772, p. 04, pi. v. figs. 1-6.

(?) Ento7non pyramidale, Klein, Rem. sur les Crustac^s, figs. 1-3.

Squilla entomon, De Geer, M6m. pour servir a I'llist. des Insectes, vii.

1778, p. 514, pi. xxxii. figs. 1-10.

Asellus entomon, Olivier, Encycl. ]M6th. 1789, p. 253.

(?) Cymothoa enio?non, Fabricius, Ent. Syst. ii. 1793, p. 505.

Idotca entomon, Bosc, Hist. Nat. des Crust, ii. 1802, p. 178 ; Latreille,

Hist. Nat. Crust, et Ins. vi. 1803-4, p. 361, vii. pi. Iviii. figs. 2, 3;

(?) Lamarck, Hist, des Anim. sans. Vert. 1st ed. v. 1818, p. 159;

(?) Uesniarest, Consid. Crust. 1825, p. 289 ; Rathke, Neuste Schriften

der naturf. Gesellsch. in Danzig, i. 1820, p. 109, pi. iv. ; Kroyer, \'id.

Selsk. Skrift. vii. 1838, p. 323 ; Milue-Edwards, Hist. Nat. Crust, iii.

1840, p. 128 ; Kroyer, Nat. Tidsskr. ii. 1847, p. 402; White^, ListCr.

Brit. Mas. 1847, p. 93 ; Brandt, Cr. in Middendorff's Sibirische

Reise, ii. 1851, p. 145 ; Meinert, Nat. Tids.skr. 3rd ser. xi. 1877,

p. 84 ; Brandt, Comptes Reudus, 1880, p. 713 ; Ann. & Mag. Nat.

Hist. vi. 18S0, p. 98.

(?) Sadiiria entomon, Adams, in White, Sutherland's Voy. Baffin's Bay
&c.. Appendix, 1852, p. ccvii.

Idotcff/a longicauda, Lockington, Proc. Cal. Acad. Sci. vii. 1877, pt. i.

p. 45.

Glyptonotus entomon, Miers, Trans. Linn. Soc. London, xvi. 1883,

pp. 12, 13, pi. i. tigs. 1, 2. (See Miers for further synonymy.)

Hah. Circumpolar; west coast of North America to Pacific

Grove, Calit'ornia.

* This key is taken from Miers, Journ. Linn. Soc. London, Zool. xvi.

(1883), p. II.
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36. Olyptonotus Sahini (Kroyer).

Idotea Sabini, Kroyel', Nat. Tidsskrift, 2nd ser. ii. 1847, p. 401 ; Atlas
of Crust, in Gaimard's Voy. en Scand. pi. xxvii. fig. 1 ; Reinhardt,
P'ortegnelse over Gronland's Krebsdyr, 1857, p. 34; Liitken, List of

Crust, of Greenland in Arctic Manual, 1875, p. 149; Sars, Arch. f.

Math, og ISTaturvidensk. ii. 1877, p. 350.

Chiridothea megalura, G. 0. Sars, Archiv f. Math, og Naturvidensk.
iv. 1880, p. 432.

Glyptonotus Sabini, Miers, Journ. Linn. Soc. London, Zool. xvi. 1883,

pp. 15, 16, pi. i. figs. 3-5. (See Miers for further synonymy.)

Hah. Circumpolar ; west coast of North America [Miers).

18. Idotea, Fabricius.

Analytical Key to the Species of Idotea *.

Terminal segment emarginate at its extre-

mity 37. I. resecata, Stimpson.
'. Terminal segment not emarginate at its

extremity.

b. Body slender, linear, filiform.

c. Terminal segment truncate at apex . . 38. /. graeillitna, Dana.
c'. Terminal segment acute at its extre-

mity.

d. Postero-lateral angles of terminal

segment prominent and separated

by a tooth from subtriangular

middle portion, which bears a small

tooth at the middle 39. I. urotoma, Stimpson,

d'. Postero-lateral angles not separated

by a tooth from middle portion . . 40. /, rectilineata, Lock-
h' . Body oblong-ovate. [ington,

c. Terminal segment regularly rounded,

with small median point 41. /. Wosmsenskii,
c'. Terminal segment triangulate poste- [Brandt,

riorly, with subparallel sides.

d, Epimera of second, third, and fourth

segments short, not reaching the

post-lateral angles of their respec-

tive segments 42. /. ochotensis, BraJidt.

d'. Epimera of all the segments reaching

the post-lateral angles of their re-

spective segments.

e. Sides of thorax arcuate 43. /. stenops, Benedict.

e'. Sides of thorax more nearly

parallel 44. 1. Whitei, Stimpson.

37. Idotea resecata, Stimpson.

Idotea resecata, Stimpson, Bost. Journ. Nat. Hist. vi. 1857, p. 64,

pi. xxii. tig. 7 ; Proc. Bost. Soc. Nat. Hist. 1859, p. 88 ; Miers,

Journ. Linn. Soc. London, Zool. xvi. 1883, p. 45.

See Miers, Journ. Liim. Soc. London, Zi;ol. xvi. 1883, p. 43.
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Fiff. 20.

Hah. Straits Juan de Fuca, opposite Fort Townsend, Van-
couver Island ; Gulf of Georgia, Orcas Island ; Pacific Grove,

San Pedro, and Monterey Bay, California.

38. Idotea gracilUma^ Dana.

Idotea gracillima, Dana, Proc. Acad. Nat. Sci. Philad. vii. 1854, p. 175

;

Stimpson, Bost. Journ. Nat. Hist. vi. 1857, p. 505 ; Miers, Journ.

Linn. Soc. London, Zool. xvi. 1883, p. 35.

Hah. California.

39. Idotea urotoma, Stimpson.

Idotea urotoma, Stimpson, Proc. Acad. Nat. Sci. Philad. 1864, p. 155;
Miers, Journ. Linn. Soc. London, Zool. xvi. 1883, p. 34.

Hah. Puget Sound.

40. Idotea j'ectih'neata, Lockington.

Idotea rectilmeaia, Lockington, Proc. Cal. Acad. Sci. vii. 1877, pt. 1,

p. 36 ; Miers, Journ. Linn. Soc. London, Zool. xvi. 1883, p. 34.

Hah. Along the Pacific coast from Humboldt County,

California, to Ensenada, Lower California.

From an examination of speci-

mens, this species, which Miers *

says is scarcely to be distin-

guished from /. ochotensis,

Brandt, is seen to be specifically

distinct. It differs from /. ochot-

ensis in the proportions of the

body, /. rectilineata being more
slender—about five times as long

as broad—while in I. ochotensis

the length is only three and a

half times greater than the

width ; in the relative length of

the antenna? to the body and the

proportions of the joints in the

peduncle of the antennte, the

antcnnai in /. ochotensis reaching

only to the posterior margin of

the third thoracic segment (in all

the specimens examined), the

joints of the peduncle being

short and stout, while in /. recti-

lineata the antennai extend to the posterior margin of the

fifth thoracic segment, the joints of the peduncle being long

and slender ; in the form ot the anterior margin of the liead,

* Journ. Linn. Soc. London, Zool. xvi. 1883, p. 34.

Idotea rectilhieata, Lockington.

X 2.
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the excavation being deeper and wider in /. rectilineata than
in /. ochotensis ; in the shape of the first thoracic segment,
which in /. ochotensis is produced laterally and has the antero-

lateral angles truncate, while in /. rectilineata this segment is

not produced and has rounded antero-lateral angles ; in the

size of the epimera, which are much more slender in /. recti-

lineata than in /. ochotensis; and in the shape of the terminal

segment of the bodj, the posterior angle of which in /. ochot-

ensis is more acute, the line from the lateral angle to the

median angle being excavate, while in /. rectilineata this line

is straight and the median angle obtuse.

41. Idotea Wosnesenskii, Brandt.

Idotea Wosnesenskii, Brandt, MiddendorfTs Sibirisclie Reise, ii. 1851,
Crust, p. 146 ; Stimpson, Bost. Journ. Nat. Hist. vi. 1857, p. 504

;

Speuce Bate, Lord's Naturalist in British Columbia, ii. 1866, p. 281
;

Miers, Jouru. Linn. Soc. London, Zool. xvi. 1883, p. 40.

Idutea /lirtipes, Dana, Cr. U.S. Expl. Exp. pt. ii. 1853, p. 704, pi. xlvi.

fig. 6.

Idotea oregonensis, Dana, Proc. Acad. Nat. Sci. Pliilad. vii. 1854, p. 175.

Idotea media (Dana ?), Spence Bate, Lord's Naturalist in British

Columbia, ii. 1866, p. 282.

Hah. Sea of Ochotsk and Kamchatka Sea ; west coast of

North America to Monterey Bay, California.

42. Idotea ochotensis *, Brandt.

Idotea ochotensis, Brandt, Middendorff's Sibirische Reise, ii. 1851, Crust,

p. 145, pi. vi. fig. 33 ; Miers, Journ. Linn. Soc. London, Zool. xvi.

1883, p. 32, pi. 1. figs 8-10.

Fig. 21.

Idotea ochotensis, Brandt.

* The following is quoted from Miers, Journ. Linn. Soc. London, Zool.

i. 1883, p. 63:—"Mr. Spence Bate (Lord's 'Naturalist in British
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IJah. Awaatscli Bay, Sea of Ochotsk ; north-west coast of

North America to Vancouver Island {Miers).

43. Idotea stenops, Benedict.

Idotea stenops, Benedict, Proc. Biol. Soc. Washington, xii. 1898,

pp. 54, 55.

Hah. Monterey, California.

44. Idotea Whitei, Stimpson.

Idotea Whitei, Stimpson, Proc. Acad. Nat. Sci. Philad. 1864, p. 155
;

Miers, Journ. Linn. Soc. London, Zool. xvi. 1883, pp. 42, 43.

IJab, Paget Sound; Monterey Bay, California, collected

by Mr. Heath.

A specimen from Monterey Bay, California, agrees with

Miers's description of two males received from California,

which he refers to this species. It is unlike Idotea IVosne-

senshii in the following points, and from an examination of a

large number of individuals of I. Wosnesenshii, in which

these points remain constant^ it seems to demonstrate the

impossibility of uniting the two species :

—

1. " Form of epimera of second to fourth thoracic segments,

wdiich reach quite to the postero-lateral angles of these

segments.

2. " Ej)imera of the second segment are broader anteriorly,

and the terminal segment more resembles ih^to^ I. ochotensis,

being more angulated and less rounded at the postero-lateral

angles " *.

3. The absence of hairs on the legs.

The legs of I. Wosnesenskii (the males) are thickly covered

with hairs and very bushy in appearance.

4. The smooth margins of the epimera, which in 7. JVosne-

senskii have thickened edges.

19. Synidotea, Harger.

Analytical Key to the Species q/ Synidotea f.

a. Abdomen emarginate or notched at its

distal end.

b. Two spine.s or tubercles overhanging

the frontal notch.

c. Spines united near the base 45. 5. pallida, Benedict.

Columbia," ii. 1860, p. 282) refers, without any description, specimens from

Esquimault Harbour, British Colunbia, to Jdotia stricta, Dana; it is far

more probable that they belong to Idotea ochotensis."

* Miers, Journ. Linn. Soc. London, Zool. .\vi. ISs], pp. 42, 43.

t Benedict, Proc. Acad. Nat. Sci. Philad. (1897 J, p. .391.
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c'. Tubercles free at base 4G. S. erosa, Benedict.

b'. No spines or tubercles overhanging
frontal notcli.

c. "With a lo-5v ridge arising between
the eyes and interrupted on the

median line.

d. Outlines of abdomen subparallel. 47. S. nehnlosa, Benedict.
d' . Outlines strongly arcuate .... 48. S. angulata, Benedict.

c'. Without a ridge between the eyes.

d. Outline of abdomen subtrian-

gular.

e. Front not excavated 49. S. consolidata (Stimpson).

e'. Front excavated 50. S. bicuspida (^Owen).

d' . Outlines of abdomen rounded.
e. Length of abdomen equal to

width at base 51. S. laticaiida, Benedict.
e'. Length of abdomen equal to

one and one-half times
width at base 52. <S. Harfordi, Benedict.

a'. Abdomen pointed.

b. Undulations of body not tubercular

or spiny.

c. Tubercle in front of eyes not mar-
gined 53. S. nodulosa (Kroyer).

c'. Tubercle on the frontal margin and
forming a part of it 54. 5. kevis, Benedict.

b'. Undulations of the body tubercular
and spiny.

c. Four spines on the front of the
head ; body spinous 55. S. muricata (Harford).

c . A wedge-shaped tubercle behind
the frontal notch ; body tuber-
cular 56. S. picta, Benedict.

Mr. Adrian Dollfus, in his paper on " Les Idoteidce des

Cotes de France".*, has wrongly confounded Syyiidotea^

Harger, with Stenosoma, Leach. Synidotea can by no means
be considered a synonym of Stenosoma, as anyone who is

familiar with the two genera will undoubtedly admit. It

differs from Stenosoma in the consolidation of the epimera

with the segments. The epimera are firmly and perfectly

united with the segments, and the only trace or indication of

a separation is represented in the anterior segments by a

slight and almost imperceptible notch in the posterior margins,

halfway between the lateral margin and the median line of

the body, and in the three posterior segments by a very faint

line. In Stenosoma all the epimera are very distinct from
the segments.

* ' Feuille des Jeunes Naturalistes/ 1895.
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45. Synidotea pallida^ Benedict.

Synidotea pallida, Benedict, Proc. Acad. Nat. Sci. Philad. 1897, pp. 39G,

^97.

Hah. Cliirikof Island, Alaska.

46. Synidotea erosa, Benedict.

Synidotea erosa, Benedict, Proc. Acad. Nat. Sci. Philad. 1897, pp. 397-

399.

Uab. Sannakh Island, Alaska.

47. Synidotea nehulosa, Benedict.

Synidotea nehulosa, Benedict, Proc. Acad. Nat. Sci. Philad. 1897,

pp. 394, 395.

Bah. Unalaska, Kyska Harbour, Semidi Islands, Unimak
Island, Bering Sea, Kamchatka.

48. Synidotea angulata, Benedict.

Synidotea ayigulata, Benedict, Proc. Acad. Nat. Sci. Philad. 1897,

pp. 395, 396.

Hah. Off Cape Johnson, Washington ; off Destruction

Island, Washington; off Cape Flattery, Washington.

49. Synidotea consoUdata (Stimpson).

Idotea consoUdata, Stimpson, Proc. Cal. Acad. Sci. i. 1856, p. 89

;

Bost. Journ. Nat. Hist. vi. 1857, p. 503.

Edotia biaispida, Miers, Journ. Linn. Soc. London, Zool. xvi. 18S3, p. OG.

Synidotea consoUdata, Benedict, Proc. Acad. Nat. Sci. Philad. 1897,

p. 393.

JJah. Pacific Grove, California.

50. Synidotea hicuspida (Owen).

Idotea bicitspida, Owen, Crustacea of the ' Blossom,' 1839, p. 92,

pi. xxvii. tig. 6.

Idotea pidchra, Lockington, Proc. Cal. Acad. Sci. vii. 1877, p. 44.

Idotea hicuspida, Miers, Journ. Linn. Soc. London, Zool. xvi. 1883, p. 66.

Synidotea hicuspida, Sars, Crust. Norwegian North-Atlantic Expe-
dition, 1885, p. 116, pi. X. figs. 24-2G; Benedict, Proc. Acad. Nat.

Sci. Philad. 1897, pp. 39], 392.

IJah. West coast of Alaska and Bering Sea.

51. Synidotea laticauda, Benedict.

Synidotea Jaticauda, Benedict, Proc. Acad. Nat. Sci. Philad. 1897,

pp. 393, 394.

Ilah. San Francisco Bay.
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52. Synidotea Harfordiy Benedict.

Idotea marmorata, Harford, Pros. Cal. Acad. Sci. vii. 1877, p. 117.

Synidotea Harfordi, Benedict, Proc. Acad. Sci. Philad. 1897, p. 402,

Hah. ^lagdalena Bay, Lower California.

53. Synidotea nodalosa (Kroyer).

Jdotea nodulosa, Kroyer, Naturhist. Tidssk. ii. 1846, p. 100.

Synidotea nodulosa, Harger, Report of U.S. Commissioner of Fish and
Fisheries, 1878, pt. 6, pp. 351, 352 ; Benedict, Proc. Acad. Nat. Sci

.

Philad. 1897, pp. 398, 399.

Hah. Dixon Entrance, north of Queen Charlotte Islands,

British Columbia.

54. Synidotea hevis, Benedict.

Synidotea td-vis, Benedict, Proc. Acad. Xat. Sci. Philad. 1897, pp. 399,

400.

Hah. Between Bristol Bay and Pribilof Islands, Alaska
;

Bering Sea.

55. Synidotea muricata (Harford).

Idotea muricatn, Harford, Proc. Cal. Acad. Sci. vii. 1877, pt. 1, p. 117.

Synidotea muricata, Benedict, Proc. Acad. Nat. Sci. Philad. 1897,
'

p. 400.

J/(ih. Icy Cape.

56. Synidotea picta, Benedict.

Synidotea picta. Benedict, Proc. Acad. Nat. Sci. Philad. 1897,

pp. 401,402.'

Hah. Alaska and Bering Straits.

Fig. 22.

Maxilliped of Colidotea rostrata (Benedict).

Ann. & Mag. N. Hist. Ser. 7. Vol. iv. 19
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20. COLIDOTEA *, gen. nov.

57. Colidotea rostrata (Benedict).

Idotea rostrata, Benedict, Proc. Biol. Soc. Washington, xii. 1898,

pp. 53, 54.

Hub. San Pedro, California.

21. Cleantis, Dana.

Analytical Key to the Species of Cleantis.

a. Fliigellum consolidated and forming a single

piece. Sides of abdomen not separated by
an acute tooth from rounded posterior

portion 58. C occidentalis, sp. n.

«'. Flagellum composed of three joints. Sides

of abdomen separated by an acute tooth

from rounded posterior portion 59. C. Heathii, sp. n.

58. Cleantis occidentalism s[). n.

Body narrow, elongate ; surface smooth.

Head of same width as thoracic segments and with a small

median anterior depression. Eyes lateral. First pair of

antennae consi.sting of four joints, reaching the middle of the

third joint of the second pair of antennre. Second pair of

antennaj contain six joints (five seen from a dorsal view), the

last joint being the flagellum.

The thoracic segments show a gradual though marked

decrease in length, the first one being the longest and some-

what excavate on its anterior margin. The epimera of the

second, third, and fourth segments are short and narrow,

reaching but half the length of the segments, wiiile those of

the last three segments are broad, with tlieir posterior angles

produced beyond the segments.

The abdomen is composed of four segments—three short

ones and the terminal segment, which bears suture-lines

indicative of another coalesced segment. The terminal

segment is rounded posteriorly. The anterior three fourths

of the segment is raised considerably above the posterior

fourth, which is flat, and there is a groove in the median line

on the posterior third of the anterior part of the segment.

The legs are similar to those of the type species of the

genus. The three anterior pairs increase in length, the third

pair being the longest, and all are directed anteriorly. The
fnurth pair are very short and fold across the body. The last

* See ke}' on p. L'(il tor cliaracters of genus.
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tliree pairs increase in length, the seventh pair being the
longest, and all these are directed posteriorly. The legs are

compact and lie folded on the ventral side and cannot be seen
from a dorsal view.

Fi*. 23.

Fiff 24.

Fiof. 23.— Cleantis occidentalis. x 10.

Fig. 24.—Maxilliped of Cleantis occidentalis, greatly enlarged.

There is but one specimen, collected by the ' Albatross * in

1888 at Magdalena Bay, Lower California ; depth 12 fathoms.
Type. No. 22578, U.S. N. M.
This species, when compared with Cleantis planicauda'^^

* Cleantis planicauda, Benedict, sp. n.

Body linear, densely granulated, five times longer than broad. P'eet

folded beneath, out of view from above. Body lined longitudinally by
six more or less broken black lines. The lines on the sides are more
distinct than those above.

Head subquadrate, partially immersed in the first thoracic segment and
rounded on the posterior margin ; sides parallel, anterior margin emar-
ginate ;

a deep depression or groove runs from thd median notch to the

19*
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Benedict, from Pensacola, Florida, presents points of dilTer-

ence wliicli are interesting and which can easily be recognized

in the manuscript quoted in the footnote (pp. 271-273).

59. Cleantis Ileathii^ sp. n.

Body slender, elongate; surface smooth.

Head with lateral margins straight ; anterior margin

slightly excavate. Eyes small, lateral.

First pair of antennte consist of four '^' ""'"*

joints and are a little longer than half

the width of the head. The second

pair of antennae are half as long as

the body and are composed of nine

joints, the three terminal ones forming
the flagellum, whicli cannot be distin-

guished from the peduncle.

Thoracic segments subequal, with

narrow ejnmera, those of the second,

third, and fourth segments reaching

but half the length of the segments,

the last three epimera extending to

the extremity of the segments.

The abdomen is composed of three

segments with suture- lines indicative

of another. The terminal segment
is broadly rounded posteriorly, with

small but acute lateral angles. The
sides are almost parallel.

The first four pairs of legs are

directed anteriorly ; the last three Cleantis lleathii. x Of.

extend in a posteriordirection. There
is no perceptible inequality in length. The dactyli are bifid.

I'wo specimens were sent by .Mr. Heath from Monterey

Bay, California.

Type. No. 22577, U.S. N. M.

centre of the head. The eyes are situated near the antero-lateral angle
;

postoccipilal lobe distinct ; nntennoe witli six sefrnients, <ir.*t very short and
nearly imnubile, second very .«hort and stout ; tlic third se'::nii'nl is equal in

lenpth to tlie second, but not so stout ; the fourth and tilth are of equal

length and about one third longer than the second and third segments.

The terminal segment or flagellum is ligliter in colour and is armed with

short bristles. The length of the antennae is equal to the length of the

head and tirst two thoracic segments. The anteuuulae extend to the

middle of the third segment of the antennae. The first segment is
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22. EuSYMMERUS, geii. nov.

Bod}' elliptical. Palp of maxillipeds three-jointed.

Second pair of antennas with joints of flagelluni all consoli-

dated and forming a single piece. Eyes dorsally situated.

Lateral margins of thoracic segments expanded, edges
straight and full. Epiraera of second, third, fourth, and fifth

segments coalesced and firmly united with segments, those of
the sixth and seventh segments distinct and visible.

Abdomen composed of one segment, with suture-lines indi-

cative of another partly coalesced segment.

60. Eusymmerus antennatus, sp. n.

Body ellipticid, tapering toward the extremity ; surface

smooth.

Head three times broader than long, with the antero-lateral

angles prominent. Anterior margin excavate. Lateral
margins expanded. Eyes situated dorsally on the extreme
lateral margin in the median transverse line. First pair of

antennae four-jointed, short, extending only a little beyond
the second joint of the second pair of antennae. Second pair

of antennae are six-jointed, geniculate, the last or flagellar

joint being somewhat clavate.

quadrate, the second subquadrate, the third is pear-shaped, the fourth
se^rment is very small.

The segments of the thorax are nearly equal in length and breadth, the
third and fourth being but little longer than the others. The epimera of
the second, third, and fourth segments are very small and cannot be seen
from above. On the fifth, .^ixth, and seventh segments the epimera are
large and project well behind the margin of the segment in the form of

an acute angle.

The pleon is composed of four segments; the first three are very
narrow ; the terminal segment is elongated, with subparallel sides. A
marked character of the pleon is its obliquely truncated extremity. The
oblique terminus is perfectly flat, with a raised margin.

The feet of this species, as in the typical species described by Dana, are

in two series. The first is composed of the iir^t three pairs of feet, which
are comparatively stout and increase in length to the third segment.
The .'econd series begins on the fourth segment with a p.dr of short feet,

which fold transversely ; the other pairs are successively longer and
fold backwards. The feet of the second series are much more slender
than those of the first. The dactyli of all are biungulate. The carpal
and propodal joints are spinulose beneath.

The operculum is not traversed by an oblique line. Ihe sides of the
basal segment are subparallel. The terminal segment is about as broad
as long.

Length 15 miliim. ; width 8 milliui.

Type. No. 2-J579, U.S. X. M.
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Thoracic segments with lateral margins expanded. Lateral

edges straight, full. Epimera of second, third^ fourth, and

fifth segments coalesced and firmly united with the segments

;

epimera of sixth and seventh segments distinct and articu-

lating with segments.

Fig. 20.

Fip.27.

Fig. 26.

—

Eusymmei-vs antennatus. y 8.

Fig. 27,—Maxilliped of Eusymmet-ns antennatus.

Ahdomcn of only one segment, with suture-lines indicative

of another partly coalesced segment. Abdomen posteriorly

rounded, tapering from the base to the extremity.

Legs slender, with dactyli biunguiculate.

Colour of specimen brown. Lateral edges of thoracic seg-

ments colourless.

One individual from off Abreojos Point, Lower California,

Station 2835, was collected by the U.S. Fish Commission
steamer ' Albatross ' ; depth 48 fathoms.

Tf/pe. No. 22580, U.S. N. M.

Family X. Arcturidae.

23. Arcturus, Latreille.

Flagellum of second pair of antennte more than four-jointed.
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Fourth segment of thorax not greatly longer than otliers.

Marsupium of female composed of four pairs of plates. Pos-

terior thoracic legs biunguiculate.

Analytical Key to the Species o/ Arcturus *.

a. End of abdomen notched as seen from
above.

b. Body smooth and free from spines . . 61. A. berinyanus, Benedict.

b'. Body spiny.

c. Head and six sefynieuts of thorax
each with a pair of spines on the

dorsum. Second and third articles

of antennjie without spines 6_'. A. lonjispinis, Benedict.

c'. Head and segments of thorax with
not less thin two pairs of spines

to the segment.
d. Head wifh one large median spine

on anterior part of head in front

of eyes 63. A. intennedius, sp. n.

d'. Head with three spines on ante-

rior part of head in front of eyes. 64. A. Murdochi, Benedict.

a . End of abdomen without notch 6o. A. ylaber, Benedict.

61. Arcturus berincjanaSj 13eiiedict.

Arcturns heringanus, Benedict, Proc. Biol. Soc. Washington, xii. 18S)8,

pp. 46, 47.

Hah. Alaska ; Bering Sea.

62. Arcturus longispinis, Benedict.

Arcturus lojiffispinis, Benedict, Proc. Biol. Soc. Washington, xii. 1898,

pp. 44, 45.

I/ab. Aleutian Islands.

63. Arcturus intermedins, sp. n.

Head with a deep excavation on its anterior margin, the

antero-lateral angles being produced in a double process, the

inner one rounded, the outer one acutely pointed. Near the

anterior margin in the median line is one large spine. Just

back of the eyes and between them are two long spines. Tiie

lateral margins of the head are produced in two small angu-

lations, with a rounded sinus between, posterior to the double

antero-lateral process. On the post-lateral margin on eitlier

side of the head is a small spine.

The first pair of antenna are small and short, not reaching

* Dr. Benedict's key is used in part for the genus Arcturuf. Proc.

Biol. Soc. Washington, xii. (1898) pp. 42, 43.
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to the end of the second joint of the second pair of antennae.

The first joint of the second pair of antennaj is visible and
unarmed ; the second joint is armed with three spines ; the

third joint is unarmed and is about twice as long as the

second joint ; the fourth and fifth joints are about equal in

length and are each about twice as long as the third ; the

flagellum contains three joints.

Fig. 28.

^^^^^-^

Arciurus intermedius. X 10.

The first, second, and third tiioracic segments have a trans-

verse row of six large spines, thiee on citlier side of the

median longitudinal line, the two centre ones being the

longest, although all are very long. The fourth segment is

twice as long as any of the other segments and has a trans-

verse constriction on the posterior lialf of the segment. On
the anterior portion are six sj)ines, three on either side of the

median line, the four outer ones being in a straight line, the

inner two below this line. On the posterior portion are six

sjiines also, three on either side of the median line. The
fiith tiioracic segment has twelve spines, six on either side of

tiie median line. The sixth .segment has ten spines, five on
either side. The seventh and last segment has eight spines,

four on either side.
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The abdomen is composed of two segments. The first is

short, witli twelve spines, six on either side of the median
line, the four inner ones being arranged in two longitudinal

series, the two upper ones being small, the two lower ones

very long. The terminal segment has the upper surface

smooth. This segment terminates in two long divergent

spines. There is a single spine on the lateral margin on

either side halfway down the segment. The three anterior

pairs of legs have each two spines on the coxal joint and one

spine on the basis. Tlie body increases in width from the

first to the fourth segment, and tlien decreases in width from

the fourth to the terminal segment.

One specimen from Kyska Harbour, Aleutian Islands,

10 fathoms, co lected by Mr. W. H. Ball.

Type. No. 22581, U.S. N. M.
Our species differs from A. Murdochi in the absence of

spines on the third joint of the second pair of antennse ; in

the greater length of this joint in relation to the preceding

joint; in the greater length of the two following joints; in

the presence of a single spine on tlie anterior part of the head,

while in A. Murdochi there are three, and of two spines on

the posterior part, while in A. Murdochi there are four ; in

ihe absence of two small spines just below the constriction in

the fourth segment ; in the absence of tlie row of spines on

the terminal segment of the body ; and in the presence of two

spines on the coxal joint and one on the basal joint of the

legs, while in A. Murdochi there is but one spine on the basal

joint.

This species is also distinguished from A. hystrix in the

presence of a single median spine on the anterior part of the

head, while in A. hystrix there are two, one on either side of

the median line and widely separated; in the presence of two

spines on the posterior part of the head, while in A. hystrix

there are four ; in the absence of the double row of spines on

the terminal segment of the body; and in the absence of the

spine at tiie articulation of the third joint of the second pair

of antennse.

64.. Arcturus Murdochi, Benedict.

Arcturus Murdochi, Benedict, Proc. Biol. Soc, Washington, xii. 1898,

pp. 49, 50.

Hah. Point Franklin, Alaska.

65. Arcturus glaher *, Benedict.

Arcturus glabrus,\^ene^\ci, Proc. Biol. Soc. Washington, xii. 1898,

p. 46.

Hah. Bering Sea.

* (/labrus hy error.

[To be continued.]
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XXYII.

—

Descriptions of neio Neotropical Mammals.
By Oldfield Thomas.

Ttflomys viirce, sp. ii.

Slightly larger than any of the other species. Fur close

and thick, the hairs about 20-23 mi Him. in length on the

back. General colour above dark cinereous grey, with a

slight tinge of fawn ; sides more grey and less fawn. Head
like body, area round eyes not darker. Ears apparently

rather small, naked, ^\ej. Under surface white throughout,

tiie line of demarcation not very sharply defined ; on the belly

the white narrows, and some of the hairs have a slight greyisli

tinge at their bases. Arms grey externally, white internally
;

legs grey nearly all round, but with a narrow line of white

running down to the ankles; upper surface of hands and feet

chocolate-brown, the terminal ]ihalanges of digits and hairs

at the bases of the claws white. Terminal half of tail white,

the junction of the dark and white fairly abrupt all round,

little mottled.

Nasals narrow, pointed posteriorly, scarcely surpassed by
the prcmaxillje ; supraorbital ridges with a definite postorbital

angle, from which point they run nearly straight backwards
to the outer corners of the interparietal, and are but little

curved outwards in the parietal region.

Dimensions of the tyj)e (an adult male, measured by
collector iti the flesh) :

—

Head and body 230 millim. ; tail 266 ; hitid foot (s. u.) 41
;

ear 28.

Skull : greatest length 54 ; basilar length from henselion

42'5; greatest breadth 28; nasals, length li>; interorbital

breadth 11; breadth across most distant points of parietal

ridges (at postorbital processes) 20
;

palate length from

henselion 22*2; diastema 15; length of uj)per molar series

(teeth much worn) 8'8.

Ilah. Paramba, River Mira, N. Ecuador, altitude 1100 m.
Type B.M. no. 09. 8. 25. 1. Collected by R. Miketta,

27th April, 1898.

Three specimens examined, of which the first (an immature
female) was collected by ^Ir. W. F. H. Rosenberg on
March 4, 1897, also at Paramba.

Tyloinys IVatsoni, sp. n.

Size medium. Fur straight and glossy, about 15 millim.

long on the back. General colour above, both on head and
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back, dull rufous fawn, finely lined with blackish ; muzzle,

cheeks, and sides greyer and paler. Region between eye and
ear blackish. Ears large, naked, grey. Underside of neck,

throat, chest, and inner sides of fore limbs white; belly and
inner sides of hind limbs dirty whitish buff, the hairs grey

basally, whitish terminally. Metapodials brown above, but

their inner edges and the whole of the digits white. Tail

dark for its basal and white for its distal half, but the junction

of the colours is very irregularly mottled, the dark mottling

extending above towards the end, while the white extends

below more towards the base of the tail.

Skull broad and heavy, much broader and heavier than in

T. panamensis. Nasals almost parallel-sided, square-ended

posteriorly, decidedly surpassed by the premaxillfe; supra-

orbital ridges well-developed, diverging evenly and broadly

outwards, without postorbital projection, the parietal portion

strongly convex outwards, so that the broadest place on the

ridges is just behind the zygomatic root instead of in front

of it.

Dimensions of the type (an adult female, measured by
collector in the flesh) :

—

(Total length 493 millim.*) Head and body 250 ;
tail 243

;

hind foot s. u. 35, c. u. 38 ^.

Skull : greatest length 54 ; basilar length from heu-

selion 42*5
;
greatest breadth 26"5 ; nasals, length 18 ; inter-

orbital breadth 10*5
;
breadth across most distant points of

parietal ridges (near middle of parietal) 20'5
;
palate length

from henselion 22'2
; diastema 15"3

; length of upper molar
series 8"4.

Hah. Bogava, Chiriqui, N.W. Panama, alt. 250 ra.

Type collected Sept. 6, 1898, by H. J. Watson. Original

number 7. Two specimens examined, adult and young.
" Caught on banks of river."

This handsome TyJomys is most nearly allied to the

Guatemalan T. nudicaiidatuSy Pet., but is more rufous, its

posterior belly is not white, but soiled greyish, its muzzle and
nasal bones are longer and broader, and its parietal ridges are

more uniformly and widely bowed outwards.

* As a step towards a greater uniformity in measuring I propose, in

agreement with certain of the Americfin zoologists, to record " total

length " and the cum wngtie hind-foot measure for all animals described
north of the Isthmus of Panama, while they for their part will give
" head and body '" and the sine ungue foot measure for animals described
from bevond North-American limits.



280 Mr. 0. Thomas on

Oryzoviys videfessus, sp. n.

Size of 0. galapagoensis, tail much shorter. Skull

raarkedlj different. Fur coarse aad sliaggy. General
colour above dull raouse-grej, heavily lined witli black ; a

slight tinge of fawn in tlie posterior dorsal region. Face
slightly paler than back, no darker markings round eyes.

Ears of medium size ; a well-marked basal ])rojection on their

anterior edge, greyish, the anterior half of their outer surfaces

blackish. Under surface greyish white, the hairs everywhere
slaty basally, with white tips; line of demarcation on sides

not sharply defined. Upper surface of hands and feet white.

Tail scarcely longer than the body without the head, well-

haired, black above, white below and at the extreme tip.

Skull, as compared to that of 0. galapagoensis, with a

markedly longer and narrower muzzle and with a much
narrower interorbital region, the sides of which are evenly

concave instead of divergent, so that the least interorbital

breadth is at tlie junction of the olfactory and cerebral

chambers, instead of considerably in front of that point.

Palatal foramina reaching to the first lamina of m}. Palate

extending some way behind m}.
Dimensions of the type (an adult, measured in skin) :

—

Head and body 135 millim.; tail 97; hind foot (wet)

s. u. oO, c. u. 31'5; ear (dry) 18.

Skull : greatest length 35*3 ; basilar length from hen-

selion 26*5; greatest breadth 18; nasals 14*5 x 3*6; inter-

orbital breadth 43; interparietal 2'9xl0; palate length

from henselion 15; diastema 9; palatal foramina 6*5x24;
length of upper molar series 5*3.

Hah. Indefatigable Island, Galapagos.

Tgpe B.M. no. 99. 8. 28. 1. Collected Aug. 31, 1897, by
Messrs. Webster and Harris. Two specimens examined.

This is the third Oryzomys described from the Galapagos
Archipelago, the first being the original ^'' Mas galapagotnsis^^

of Waterhouse *, from which it differs as above mentioned,

and the second being 0. Bauri, Allen t, a species with an
even longer tail than 0. galapagoensis. A bat of the genus
AtalopJia is the only other indigenous mammalian inhabitant

of the islands.

Iieithrodon fossor, sp. n.

Precisely similar in external appearance to Akodon ma-
cronyx. Fur soft, about 10 millim. long on the back.

* Zool. Voy. 'Beagle,' Manini. p. Qo (1839).

t Bull. Am. Mus. iv. p. 48 (1892).
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General colour above soft fawn-grey, uniform on heal an I

back. Under surface greyish white, fairly well defiiuJ, the

basal two thirds slaty, the tips dull white. Ears short, about

as in ordinary Akodons, their hairs coloured like the back.

Upper surface of hands and feet white
;
pollex with a stout

claw; other fingers with long powerful claws quite similar to

those of Akodon megalonyx and macronyx d.\\di quite unlike the

feeble claws of the other Reithrodons ; claws on toes large,

but far smaller than those on fingers ; fifth hind toe, without

claw, reaching to the middle of the first phalanx of the

fourth. Tail about half as long as the trunk, well-haired,

pale fawn above, white on the sides and below.

Skull, though larger and heavier, on the whole most nearly

allied to that of R. cMnchiUoides, the type of the ^' Eaneomys "

section of the genus. Nasals decidedly expanded anteriorly,

just surpassing the premaxlllae posteriorly ; supraorbital edges

square, not ridged, their anterior end marked by a slight

projection, like, though too far forward to be, a rudimentary

postorbital process ; fronto-parietal suture evenly curved

;

interparietal broad, its anterior edge slightly concave forwards
;

anterior zygoma-root ahnost as in R. chinch illoides, but with

a sh'yitt concavity on its front edge where the deep under-

cutting occurs in the other species
;
palatal foramina widely

open anteriorly, reaching back to the level of the front of

m.^
\
palate ending just behind m.^; pterygoid fossre shallow.

Incisors, both upper and lower, very broad, the grooves on

the former well defined. Molars broad and powerful.

Dimensions of the type (an adult specimen, measured in

skin) :

—

Head and body 119 millim.; tail 53; hind foot (wet)

s. u. 22, c. u. 25 ; longest fore claw (above) 6"3.

Skull : greatest length 35 ; basilar length from hen-

selion 29; greatest breadth 20*5; nasals 16x6; interorbital

breadth 4*4, interparietal 3*1 x 10"5
;

palate length from

henselion 17; diastema 10; anterior palatine foramina 8'5

;

length of upper molar series 6*5.

Hab. Salta Province, N. Argentina.

Tyi^e B.M. no. 99. 2. 22. 25 *. Presented by the La Plata

Museum through Dr. F. P. Moreno.

This most interesting new form bears to the other Reithro-

dons precisely the relation that Akodon megalonyx and

macronyx do to the other Akodons, being similarly more

* The akuU should be taken as the type if it were hereafter shown not

to belong to the skin ; but it was extracted in the Museum on arrival, so

that any mistake seems quite impossible.



282 Mr. 0. Thomas on

highly specialized, by the great development of its claws, for

a fossorial life.

Moreover, its external resemblance to A. macronyx, in-

habiting the same districts, amounts practically to identity,

there being absolutely no single character, of size, proportions,

or colour, which would make the keenest-eyed " splitter
"

suppose that the skin of R. fossor did not belong to

Akodo7i, though in the skull the diflference is complete. We
have therefore here the striking phenomenon of a large genus

like Akodon with a few specialized fossorial species, and

another smaller genus, with its similarly fossorial species

exactly mimicking the corresponding species of the larger

group. No doubt the resemblance is not true mimicry in the

technical sense, being presumably due to identity of life and

local conditions, but it is very striking nevertheless.

In this connexion attention may be called to the resem-

blance of Reithrodon Alstoni to Sigmodon, mentioned in the

original description of the former *, a resemblance so close as

again almost to amount to identity so far as external appear-

ance is concerned.

Echimys deciujianus, sp. n.

Size medium. Spines practically confined to the dorsal

surface, the fur on the sides being only hispid, not spinous

;

strongest spines of back about 20-25 millim. in length and

0*C-0'8 millim. iri breadth; greyish white basally, black

terminally. General colour above coarsely grizzled sandy
fawn, not unlike that of bright pale-coloured specimens of

Miis decumanus, greyer anteriorly, more fawn-coloured poste-

riorly. Spinous area along back rather darker, owing to the

black tips of the spines, sides paler and greyer. Face
giizzled grey, with less tinge of fawn than the back; patch

between eye and ear brownish grey. Underside and inner

sides of forearms and hips pure white, the hairs white to their

bases ; upper surface of hands and feet also white or with a

slight wash of greyish fawn. Tail uniformly thinly haired,

the hairs not hiding the scales, not tufted or pencilled, black

above and white below.

Nasals surpassing pvcmaxillse by about one sixth of their

length ; supraorbital edges less heavily ridged than in some
of the allied species

;
posterior extension of ridges interrupted

on parietals ; sides of anterior palatine foramina markedly
convex outwards

;
pterygoids much twisted, narrower and

P. Z. S. 1880, p. 093.
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less spatulate than in E. semispinosus ; bullre much swollen,

considerably larger tiian in the latter species.

Dimensions of the type (an adult female, measured by
collector in the flesh) :

—

Head and body 235 millim.
;

tail 153 ; hind tb^t (s. u.) 48
;

(ear of another specimen 27).

Skull: greatest length 56 ; basal length 47 ;
l)a3ilar length

to henselion 40*2 ; zygomatic breadth 2S ; nasals 20"5x 6'3
;

interorbital breadth 11*7
;
greatest Sjiread of parietal ridges 21

;

palate length from henselion 19"2
; diastema 11*4; length of

upper molar series 9*5.

Hab. Chongon, Guayas Province, west of Guayaquil,
Ecuador.

Ti/pe B.M. no. 99. 8. 1. 48. Original number 66. Col-

lected 2l3t November, 1898, by Mr. P. O. Simons. Five
specimens obtained.

This Echimi/s is closely allied to E. semispinosus, Tomes
(the original specimens of which seem to have been discoloured

by spirit), but may be distinguished by its shorter nasals,

less heavily ridged supraorbital and parietal regions, narrower
pterygoids, and larger bullai.

Coendou quichua, sp. n.

Similar in general characters to G. bicoJor, Tschudi *, but

smaller and with much shorter spines, which are mostly

white-tipped.

General covering mainly spinous, but not, as in G. hicolor,

entirely so, as there are on the upper surface a number of fine

black hairs intermixed with the spines, and of about the

same length as the latter. Spines of upper surface about

35-50 millim. in length, longer, as usual, along the centre of

the back, shorter elsewhere ; the diameter of the thickest

about 1*2 to 1*4 millim. ; in colour they are pale whitish

yellow for from one half to two thirds their length, then

black, with the terminal 3-5 millim. white, the white giving

a markedly speckled appearance to the whole animal, although

on the posterior back some of the spines are wholly black-

ended. Under surface entirely spinous, the spines being

flattened, about 20-30 millim. in length and about ^ millim.

or even less in breadth ; white basally, then black with a

long whitish hair-like end. Muzzle dark brown ; whiskers

• Taun. Peruana, Maiiim, ji. 186, pi. xiv. (184o). I use Tscbudi's

name for the present, as the identification of the Peruvian species with
C. nycthemera, Kuhl (Beitr. Zool. p. 71, 1820)—iusuificiently described

and without locality—seems too uncertain to be accepted.
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black ; tuft of hair behind ears pale or reddish brown
; upper

surface of hands and feet black. Tail rather more than half

the length of the head and body, its basal third above with
variegated spines as on the back, its under surface and middle
third above with close black bristles about ^ inch in length

;

its terminal third above naked.

Skull with rather a longer muzzle and larger teeth than

that of C. villosxiK. Nasals parallel-sided, evenly rounded
behind.

Dimensions (taken from a re-made skin) :
—

Head and body 380 millim. ; tail 285 ; hind foot (s. u.) 58.

Skull : greatest length 8 i ; basilar length from hen-

selion 70 ;
greatest breadth 46"6 ; nasals 27*2 x 14*5

; inter-

orbital breadth 26*4; palate length from henselion 36"5
;

diastema 22*4
; length of upper molar series 18"5.

Hah. Puembo, Upper Guallabamba River, Province of

Pichincha, Ecuador; altitude about 2500 metres.

Type B.M. no. 99. 2. 18. 17. Killed June 1898. " Found
in the bushes."

Three specimens of this distinct porcupine have been
presented to the British Museum by Consul L. Soderstibm,

of Quito, to whom we already owe so much of our knowledge
of the fauna of that interesting region.

Coendou vestitus, sp. n.

A dark-coloured thickly furred species of very small size.

Spines of two sorts.

Size very small, smaller than in any other species except

C. palltduSy Waterh. Fur very long, soft and thick, far

surpassing and hiding the ordinary spines, though in turn

surpassed by the long bristle-like ends of the thinner spines.

Un the head, however, the spines show through the fur.

Under surface also thickly furry, without admixture of spines.

Spines, when of normal character, short, the longest

scarcely more than an inch in length and about 1*2 millim. in

diameter; in colour they are white or pale yellowish white,

with their extreme tips (1-2 millim.) black. Mixed with the

normal spines are a number of exceedingly long slender spines

of a diflerent character, less than half a millimetre in thick-

ness, and tapering otT into bristles, which considerably surpass

the general body-fur in length and attain a length of 70 millim.

or more. The colour of tliese slender spines is pale yellow

for their basal inch, the remain«ler being black.

Colour of the fur in general blackish brown throughout,

above and below, but the specimen is somewhat faded aud
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may originallj have been quite black. The bases of the

hairs, however, are paler dull brownish white. Upper
surface of hands and feet dark brown. Tail less than half

the length of the liead and body, its basal half above like the

body, the remainder with stiff black bristles.

Skull small, delicate ; zygomata slender; nasals surpassing

premaxillfe by only about a fifth of their length ; no sharply

defined ridges on anterior palate.

Dimensions (approximate, taken on dried skin) :

—

Head and body 290 millim. ; tail 130 ; hind foot (s. u.) 48.

Skull : tip of nasals to bregma (middle of coronal suture) 36
;

greatest breadth 40*5 ; nasals 18"8xl0'5; distance between
outer corners of infraorbital foramina 235 ;

palate length

from henselion 26 ; diastema 14*8 ; length of upper molar

series (mp.*, ms}~^) 15.

Ilab. Colombia.

Ti/pe B.M. no. 51. 6. 26. 1. Purchased of Parzudaki in

1854.

This curious little Coendou may be readily distinguished

from all other species by its small size, thick fur, uniformly

dark colour, and by the presence of the peculiar long slender

spines in addition to the normal short ones.

The only known species as small as G. vestitus is Water-
house's G. paUidus, of which it might have been thought

that this was the non-albinistic form ; but a comparison of

the skulls shows so much difference as to preclude this

possibility, nor has G. pallidas more than the normal simple

spines.

The type of G. vestitus is still rather young, as its pre-

molars have not changed ; but its last molars are fully up and
in use, and it has evidently reached its full size.

Metachirus ojyossum melanurus, subsp. n.

Similar in all respects to ordinary Central-American

examples of M. opossum^ but the tail black to the tip.

Dimensions of the type (an adult male, measured in the

flesh) :—
Head and body 266 millim. ; tail 257 ;

hind foot 41 ;

ear 30.

Skull : basal length 67
;
greatest breadth 38 ; combined

length of ms}'^ 11*1.

Hah. Paramba, Rio Mira, N. Ecuador; alt. 1100 m.

Type B.M. no. 97. 11. 7. 61. Collected April 11, 1897,

by Mr. W. F. H. Rosenberg. Five specimens examined.

All the specimens of the Quica opossum either in the

Ann. d: Mag. N. Hist. Ser. 7. Vol. iv. 20
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Museum collection or as recorded by various authors from all

the localities of its wide range have from 2 to 4 inches of the

end of the tail white, contrasting markedly with the black of

the rest of the tail : but in four specimens from Paramba and
one from Cachavi the tail is wholly black, a difference which,

slight as it is, seems to entitle the N. Ecuadorean form to a

special subspecific name.

Philander laniger pallidus^ subsp. n.

Essential characters of PA. I. derbianus, but much paler and
the colour-markings nearly or quite obsolete.

General colour pale grey throughout, extreme examples
being almost white all over, but in other specimens the

shoulders, sides of neck, and the middle dorsal region are pale

rufous, with an indistinct trace of the grey stripe of Ph. L der-

bianus. Face pale brownish white, the mesial line scarcely

perceptible; area below ears whiter. Forearms, scapular

region, and sides of hips very pale grey, nearly white; hind

limbs also whitish or with a faint trace of the rutbus so

conspicuous in Ph. I. derbianus. Fur of tail whitish grey,

not browner terminally ; naked part only slightly mottled

with dark just close to the furry part.

Dimensions of the type (an old male, measured in the flesh

by collector) :

—

Total length 587 millim. ; head and body 289; tail 308;
hind foot, s. u. 4o, c. u. 4o ; ear '62.

k?kull : greatest length 61
;
greatest breadth 35 ; combined

lengths of m«.^"^ 9.

JJab. Bogava, Chiriqui, N.W. Panama; alt. 250 m.
T(/pe collected by Mr. H. J. Watson, October 12, 1898.

Six specimens examined, besides one obtained at Santa Ana,
Costa Kica, by Mr. C F. Underwood, in May 1895, and
another at S. Jose in 1^96.

This a])pears to be a pale inornate race of the ordinary

brightly marked Ph. I. derbianus of Central America.

Philander laniger guayanus y subsp. n.

General colour pale whitish, broadly washed with ferru-

ginous, markings nearly obsolete. Face dull white, mesial

stripe scarcely j)crccpiible. Neck and back uniform pale

rusty, the hairs dull whitish subterminally, their tips bright

rusty, richest in the centre of the back ; a very faint indica-

tion of the grey stripe on withers. Sides similar to back,

but paler, and the underside also faintly washed with rusty.

Arms and legs like back, hands and feet paler. Furry part
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of tail dull pale rustj above, paler below ; first two or three
inches of naked part mottled with brown, the rest white.

Dimensions of tjpe (male) :
—

Hind foot (wet) 44 millim.

Skull : greatest length 60 ; basal length 56 ; greatest
breadth 35 ; combined length of ms}-^ 8"3.

Hab. Balzar Mountains, Prov. Guayas, W. Ecuador.
T^pe B.M. no. 80. 5. 6. 87. Coll. lUingworth. Two

specimens.

The uniform pale reddish colour of these specimens is quite
peculiar, but there is sufficient resemblance to it in some of
the other Museum Philanders to prevent my making the
Guajas form into a full species.

Marmosa Simonsi, sp. n.

A grey medium-sized species with a white tail-tip.

General appearance very like tliat of M. sinaloce^ Allen,

although very much larger. Colour above soft pale mouse-
grey, clearer on the fore back, becoming rather bufFy poste-

riorly. Centre of face pale yellowish white ; dark eye-

markings broad, strong, black, extending quite to the ears.

Lower cheeks, patch behind base of ears, and whole of under
surface pale buffy yellow, the hairs on cheeks and chin tliis

colour to tlieir roots, those on the belly slaty basally. A
well-marked chest-gland present. Arms and legs like body;
hands and feet silvery white above. Tail clothed with body-
fur for rather less than half an inch, then practically naked,

grey for its basal three fifths or two thirds, white terminally,

as in most of the larger species, the two colours more or less

mottled at their junction and below.

Skull of about normal proportions ; nasals well expanded
posteriorly ; supraorbital edges with well-defined ridges and
pointed postorbital processes ;

middle and posterior premolars

about equal in size.

Dimensions of the type (an adult female, measured by
collector in the flesh) :

—

Head and body 130 millim.; tail 152; hind foot (s. u.)

20 ; ear 26.

Skull : greatest length 34 ; basal length 30'5
; nasals 14-1 x

4'4 ; interorbital breadth 5*1; intertemporal breadth 6*4;

palate length from gnathion 18"2 ; breadth between outer

corners of m.^ 11 ; combined length of ms}'^ 6.

Hab. Pun£, Puna Island, and Guayaquil; altitude little

above sea-level.

Type B.AI. 99. 8. 1. 20, from Fund. Original number 9.

Collected 3rd November, 1898, by Mr. Perry O. Simons.
20*
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The specimens from the mainland near Guayaquil do not

appear to differ at all from those obtained on Pund Island.

This Marmosa has some resemblance to Tomes's M. Water-

housei, but that is said to have a pouch in the female and
came from the eastern side of tiie Andes at Gualaquiza.

I have named this pretty opossum, the first-fruit of

Mr. Simons's Ecuadorean trip, in his honour, in recognition

of tlie collecting powers he has shown both in Mexico (where

he obtained a number of new mammals describe! by
Dr. Allen and myself) and now in Ecuador.

XXVIII.

—

Notes on Montagu's Hunti'ng-ground, Sahomhe
Bay. By the Rev. Canon A. M. Nokman, M.A., D.C.L.,

LL.D., F.R.S., &c.

[Plate V. figs. 1, la.]

Pereionotus testudo (Montagu). (PI. V. figs. 1, la.)

1808. Oniacus testudo, Montagu, Trans. Linn. Soc. vol. ix. p. 102, pi. v.

1862. Pereionotus testudo, Bate & Westwood, Brit. Sessile-eyed Crust,

vol. i. p. 228.

1862. Pereionotus testudo, Bate, Cat. Amphip. Crust, in Brit. Mus.

p. 375.

18(34. Icridium fuscum, Grube, " Beschr. einiirer Ampbipoden der
Istrichen Fauna," Arch. f. Naturg. 30 Jahrg. p. 209, pi. v. tipr. 3 a-/.

1893. Pereionotus testudo, Delia Valle, Faun, und Flor. des (.Tolfes von
Neapel, Gammarini, p. 559, pi. iii. tig. 7, pi. xxxi. figs. 1-19 p.

1899. Pereionotus testudo, Stebbiiig, " Ampbipoda from tbe Copen-
hagen Museum and other sources," Trans. Linn. Soc, Zool. ser. 2,

vol. vii. p. 417.

Pereionotus testudo is a very remarkable Amphipod, with

the metasome (or pleon) much reduced in proportion to the

mesosome (or person), and, moreover, theepimera are outspread

and horizontal instead of, as usual, nearly vertical ; the whole
form is thus depressed instead of compressed as in ordinary

Amphipoda, and it is not therefore to be wondered at that

Montagu assigned it to Oniscus and not to Ganimarus.
Montagu procured his type at Salcombe, and when Bate

and Westwood were publishing their work this type was
fortunately found to be in the Biitish Museum. From it

their figures were taken, and are very characteristic drawings
considering that they were made from a specimen which had

been preserved dry for fifty-four years.

As yet the species has not been met with in any other part
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of the British ccast ; but I now record a second example. In

1875 T went to Salcombe for the express purpose of trying to

rediscover some of Montagu's species, and was fortunate

enougli to obtain a single example of this Amphipod where
our old British naturalist had procured it sixty-seven years

before. Shortly after I had found the Perei'onofus tlie Rev.

T. R. R, Stebbing kindly made for me the figures which I

here publish.

The species has been described as Icridium fuscwn from

the Adriatic by Grube, and Delia Valle gives excellent

figures of it from Neapolitan specimens in his great work ;

and I am indebted to him for a Mediterranean specimen.

Stebbing, in his paper just published, institutes a family

Piiliadidge to receive this and four other closely allied genera,

and has corrected a mistake of previous writers who supposed

that Pereionotus had only two pair of uropods by the discovery

of the last uropods in a very rudimentary condition underlying

and completely concealed by the telson. The genus there-

fore lias first uropods biramous, second uniramous, " third

one-jointed, obscure, completely covered by the telson." \n

the allied PhJias serratus, Guerin, from the Mediterranean,

the second uropods are two-branched. The other genera of

the family have only as yet been found in New Zealand or

Australia.

CalUanassa suhterranea (Montagu).

This is another of Montagu's Salcombe discoveries, and on

a specimen of it he found the Isopod parasite lone thoracica

(Mont.). This parasite I was most anxious to procure, as at

that time it had not again been met with in our fauna *.

Unfortunately I did not find CalUanassa ; but by digging at

the sides of the pools in the salt-marsh on the eastern side

of the estuary Gehia stellata (Montagu) (= G. deltura, Leach)

was procured accompanied in its burrows by the mollusk

Lepion squamosum (see Ann. & Mag. Nat. Hist. ser. 6, vol. vii.

1891, pp. 276 & 388).

Ophiuroidea.

Oj^hwcnida hrachiata (Montagu), = OpMocoma hrachiata,

YorhtSj= Amphiura neapolitana^ M. Sars,= Opkt'ocnida

hrachiata, Lyman.

This starfish was another of the discoveries of Montagu at

Salcombe, and was rediscovered there by me on the visit

• lone has since been found on CalUanassa at Jersey bj Messrs. Sinel

and Hornell, and it is not rare at Naples.
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referred to. On the eastern side of the harbour at spring-

tides a patch of fine sand is laid bare ; here, while the water

still covers the sand, the tips of the long arms of Ophiocnida

were seen waving to and fro in the water, and the use of a

spade enabled me to procure a good supply of specimens.

I may add that Pinna rudis (Linn.), the largest of our

British shells, lives between tide-marks at Salcombe, and

that the dredge worked in the bed of the estuary, over which

there is a strong tideway, which sweeps all small material

away, brings up dead shells of Pecten maximus and other

bivalves, pieces of crockery, &c., wliich afford the student of

the Polyzoa a very rich harvest of encrusting species.

EXPLANATION OF PLATE V. Figs. 1, 1 a.

Fig. 1. Pereionotus testudo, seen from above.

Fig. 1 a. Ditto, seen from the side.

XXIX.—Jaeropsis Dollfusi, a new Mediterranean Isopod.

By the Rev. Canon A. M, NoRMAN, M.A., D.C.L., LL.D.,
F.R.S., &c.

[Plate V. figs. 2-8.]

In 1885 Dr. R. Koehler described an interesting new genus

of Isopodu allied to Jiera, which he had discovered in the

Gouliot Caves of the Island of Sark. To this Isopod he

gave the name Jceropsis brevicornis (Ann. des Sci. Nat., Zool.

6* ser. vol. xix. p. 1, pi. i. figs. 1-9).

I have just received from the Smithsonian Institute of

Washington a paper (" Key to the Isopods of the Pacific

Coast of North America, with Descriptions of Twenty-two
new Species," by Harriet Richardson, Proc. U.S. Nat. Mus.
vol. xxi. 1899 ; reprinted in the current volume of the

'Annals'), in which, at p. 860, is described and illustrated

with woodcuts (figs. 31-33) anotlier and very closely allied

species of this genus, Jceropsis lohata, 11. Riciiardson. Two
specimens of this form were procured in Monterey Bay,
California, by Mr. Heath.

The object of the present paper is to make known a third

species of Ja;ropsis which I procured at Naples when working
at the Zool. Stat, in 1887.
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Fam. Janiridae.

Genus J^ropsis, Koeliler.

Jceropsis Dollfusi^ sp. n. (PI. V. figs. 2-8.)

There is a marked similarity in the three species of this

genus which are now known as regards the general outline of

the bodj, and especially the structure of the mesosomes, which
are distinctly separated from each other, as also in the general

character of the antennules and antenna;. In the present

species the prosome or cephalon is subquadrate, the length

and breadth being subequal ; the anterior margin is emar-
ginate, and in front of this the buccal organs are conspicu-

ously projected ; the lateral margins are slightly convex
opposite to the eyes, which are situated at some distance from
the frontal margin. The metasome (or pleon) is semielliptic,

narrowing from the base to the extremity, where the small

uropods are attached; each lateral margin is serrated, the

serrations being eight in number.
The antennules (PI. V. fig. 3) have the basal joint expanded,

the length and breadth subequal ; the distal portion of the

outer margin is cut into several spine- like processes, and the

extremity of the inner margin has also two projecting points
;

the second joint is of about the same lengtli as the first, but

is much narrower, it slightly widens towards the extremity
;

the last joint of the peduncle is again much narrower than

the second and much shorter; the flagellum is composed of

only two articulations, the first of which is much shorter'than

the terminal long joint.

The antennae (fig. 4) have the first three joints very short

;

the fourth, which is the first of those represented in the figure,

is very large and wide, with the outer margin expanded and
remarkably crenulated ; the last two joints of the peduncle

are also large and massive, the last, which is longer than the

penultimate, gradually tapers to the extremity to receive the

small flagellum, which does not equal half its length and is

composed of four or five articulations.

The legs are of nearly similar general structure to those of

the genus Jcera, and end in two nails of equal length.

'ihe uropods (fig. 7) are minute and terminate in two lobes,

of which the outer is furnished with a bunch of setse and the

inner ends in a strong curved nail.

Length 3*25 millim.

Found in material dredged near the island of Capri in the

Bay of Naples.
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The present species is distinguished from those previously

described in the form of the cephalon and structure of the

metasome, in the remarkable structure of the fourth joint of

the antenna?, and the details of the uropods.

I have named the species after my friend M. A. DoUfus,

who has done such excellent work among the Isopoda. I

am indebted to the kindness of the Kev. Arthur Cole for the

illustrations in the Plate.

EXPLANATION OF PLATE V. Figs. 2-8.

Fig. 2. Female, magnified. The natural lengtli is shown by the side of

fig. 2.

Fig. 3. An antennule.

Fig. 4. One of the antennpe ; the three short basal joints of the peduncle

are omitted.

Fig. 5. One of the maxillipeds.

Fig. 6. Inner member of the first pleopod of the male.

Fig. 7. Right uropod.

Fig. 8. A perifiopud.

XXX.— On Myodes lemmus crassidens, var. nov.foss.^ from
Portugal *. By Professor A. Nehking.

In the year 1896 Barrett-Hamilton published in the ' Pro-

ceedings ' of the Zoological Society of London, pp. ."304-306,

an interesting communicalion on the remains of lemmings
from a cave which is situated at Athouguia, Portugal, not

far from k:^antarcm, in the province of Estremadura.

As the remains of lemmings which I have myself dug up
and even examined amount to thousands, I was consequently

extremely desirousof seeing the Portuguese lemming-remains;
through the kind offices of ^Ir. Barrett-Hamilton in London
and Dr. Harmer in Cambridge I went to the Zoological

]!iluscum of the University of Cambridge, so that I am able to

speak from personal observation f. Secondly, owing to a

letter from Dr. Gadow, 1 had the welcome opportunity given
me of making some more exact observations on the discovery.

1 examined the remains of six examples, which were
represented by five crania (of which four had the corresponding

lower jaw), several half mandibles, as well as a number of

* Translated from the 'Archiv fiir Naturgescljichte,' vol. i. part 2

{1899J, pp. 175-182, by Wilfred Mark ANebb, F.L.S.

t I have already published a short preliminary notice of these
Portuguese lemming-remains in the ' Sitzungsbericht d. BerJ. Gea.
naturf. Freunde ' of March 21, 1899.
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vertebisa and bones of the extremities, &c. These objects

were found by Dr. H. Gadow in 1886 at the back of a

perfectly dry cave at Atliouguia, not far from Santarem.
The celebrated explorer wrote to me under the date of the

21st of February, 1899, as follows :—
" The cave in question is situated on very hard Jurassic

limestone, about 50 to 100 feet above the bottom of a valley

watercourse, which is dry, except in winter and in the rainy

season : it runs horizontally into the mountain.
"The cave in which the lemmings were found contains a

great quantity of quite dry reddish dust, and only on the surface

of the layer of dust was there a thin crust of a more solid

clayey nature that has arisen when the earth was somewhat
hygroscopic during the wet season of the year. The cave was
nearly full of dusty earth several feet deep. In this dust I

found the (lemming) mummies, never on the bed-rock

itself. Moreover, I found scattered bones rather near the

surface, among others the half maxilla of a very young bear,

in fact a suckling. On the surface at the back of the cave lay

bones of bats and some small bird-remains.
'' Quite near the entrance of the cave, but embedded in the

dust at a depth of some inches, I found a small flint arrow-

head, not polished but chipped. The bear's maxilla is (or

was) brown, pointing to its youthful condition : very porous."

Dr. Gadow went on to say that no mystery or error

as to the original locality of the lemming-remains could

exist. He had himself discovered the cave in question,

which was situated in a most inhospitable region, and besides

liis own workmen no one knew anything of his actions or

intentions.

Hence there can be no doubt as to the situation of the

objects under consideration, neither also can the fact tliat they

belong to the genus Myodes^ nor their near relationship to

the common Scandinavian species, be questioned. I have

bad a fine set of material at hand for comparison—to wit,

ten skulls of Myodes lemmus, three skulls of Myodes schisti-

color^ three skulls of Myodes ohensi's, four skulls of Myodes
{Cum'culus) iorquatus, four skulls oi Myodes layurus, &c., as

well as numerous fossil remains (mostly jaws) of Myodes
lemmus resp. obensis and M. torquatus. The result of the

comparison which I made is that I can contirm in every

way the points of o.steological agreement already advanced by
Barrett- Hamilton between the above-mentioned Portuguese

lemmings and Myodes lemmus. The only noteworthy

differences that I liave found in the case of the skull and
teeth consist in a somewhat broader form of the processus
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coronoideus of tlie under jaw and the greater breadth of the

cheek-teeth. Some slight differences also appear to exist in

the bones of the extremities.

As is well known, ]\Iyodes lemmus^ L., M. schisU'color

,

Lilljeb., and M. obensis, Brts., form a group of species of

lemmings whicli almost exactly agree one with another in the

shape of the check-teeth. They can be placed together under

the generic name of Lemmus, Link. Especially characteristic

of them is the shape of the third lower molar (???. 3 inf.) : the

latter shows four distinctly separate prisms on the masticatory

surfaces, while in 3f. torquatiis there are five distinct prisms,

and the species of Arvicola and Microtus have only three*
left. The remaining cheek-teeth also in the species of

lemmings have such a characteristic shape that an expert

can instantly determine them as belonging to Lemmus. This
refers particularly to the last upper molar {m. 8 sup.), as well

as to the relationship of the outer and inner enamel prisms

one to another in m. 1 and m. 2 sup. The masticatory surfaces

of the lemming's teeth seen in figure 1 may be compared
with those of Arvicola given in figure 2. I have placed

the two side by side for purposes of comparison.

A distinguishing feature of the lemmings may be seen in

the length and position of the socket of the lower incisor.

This socket runs along the inner wall of the under jaw,

near the sockets of m. 1 and m. 2, and ends before reaching

that of m, 3. In the genus Arvicola it extends from the

inner side of the jaw, slopes under m. 2 towards the outer

wall of the same, and rises a considerable distance into the

articulation process {condylar process) above, the end of the

socket being marked on the outside by a sort of knobf. Myodes
torquatus shows almost exactly the same form in the socket

of the lower incisor as in tlie species of Lemmus, but this

runs back past the first, still nearer to m. 3, and is thus

somewhat longer.

Very characteristic of Myodes lemmus, J/, ohensis, and
M. schisticolor is the relatively broad flat form of the skull,

with which a well-marked j)rojection of the jugal is combined
(see fig. 3). It is only necessary to place the skull of one of

* See my detailed paper on "Fossil Lenuiiiugs and Arvicolcf!" in

Giebel's ' Zeitschr. f. d. Natinwis8.' 1875, vol. xlv. pp. 1-28, pi. 1. Here
llie differences occurring in the construction of the cheek-teeth of

M. lemmus, M. tonjuotiis, and the largest of the species of Arvicola are

described. Compare also my paper on the " Smaller Vertebrates of

Schweizersbild, near Schaffhausen," reprinted from the ' Denkscbr. d.

Schweizersbild. naturf. Ges.' vol. xxxviii. p. 23 et seq.

t Compare my account, op. cxt. p. 23.
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these lemmings beside that of an Arvicola amphibius or

A. ratticeps in order to appreciate the great difference.

Fi-. 1.

Fi-. 2.

Fig. 1.—The masticatory surfaces of the cheek-teeth of Myodes lemmus
crassidens from Portugal, enlarged about 6 times.

ti. Lower row of teeth. o. Upper row of teeth.

Fig. 2.—The masticatoiy surfaces of the cheek-teeth of Ariicola ratticeps,

K. & Bl., from Northern Russia, enlarged 6 times.

M. Lower row of teeth. o. Upper row of teeth.

Fi-. 3.

The skull of Myodes lemmus crassidens, w^ith the under jaw,

from Portup-al. Natural size.

The differences between the three known species of lemmings

lie chiefly in the colour of the fur and in their size. Fix)ra my
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material Myodes olensis appears to be the most robust. At
least two skulls of" this species before me, from Nova Zembla,
which I was allowed to prepare from two spirit-specimens in

our Natural History Museum *, exceed in size the largest

B^wW o'i Myodes hmm us which I have. Their basal length

("Basilarljinge," Hensel) averages .'JO'S mm., their total length

(exclusive of the incisors) is 33"3 and 33 mm. respectively,

their jugals 24 and 22-8 respectively, and the length of their

rows of upper cheek-teeth 8*5 mm. In addition, these skulls

are surprisingly thick, A third skull of M. ohensis, which I

have taken from a North-Siberian skin in our collection (at

the Berlin Hochschule), is much more elegant, but doubtless

belonged to a younger animal f.

According to Lilljeborg (* Sveriges och Norges Kyg-
gradsdjur,' i. Upsala, 1874, p. 325), the normal length of tlie

skull in M. lemmus should be 32 mm., and tlie breadth across

the zygomatic arclies 22 mm. ; but the ten skulls now before me
are all smaller, liaving a total length of from 28 to 30" 8 mm.,
and a breadth of 19 to 21 mm. across the zygomatic arches.

A skull, in my own collection, of an old male from Finland,

the strongest and most massive of all the skulls of M. lemmus
at my disposal, has a total length of only 30'8, and a breadth

across the zygomatic arches of 21 mm. From this I must
conclude that Lilljeborg's skull-measurements for M. lemmus
do not refer to the average, but to the maximum.
The same appears to be the case with M. schisticolor.

Lilljeborg {op. cit. p. 318) gives tlie length of skull in this

species as 25, and the breadth across the zygomatic arclies as

16 mm.; but in the three examples before me, which can

in no way be regarded as immature, but are of medium
age, the biggest has a length of only 23'7, and a breadth

across the zj'gomatic arclies of 14*5 mm. In the two other

skulls the total length averages 225, and the breadth across

the zygomatic arches 14 mm. % The length of the upper

rows of cheek-teetii in all three averages about 6"6 mm.
The Portuguese lemming skulls from the cave at

Athouguia, which I have before me, as already stated,

agree almost exactly with the Scandinavian examjjles lying

• These specimens (labelled No. 4343), collected by lieugliu, were
placed in my hands by Herr P. Matscliie, by the kind peimissioa of

Herr Mijbius.

t The sliuU figured by Middendorff (Sibir. Rcise, Siiugeth. pi. x.) of an
adult M. obensis agrees exactly with those before me from Nova Zembla.

X Besides this, the skull of M. schisticolor differs from that of

M. lemmus not only in its elegance, but in the more spherical shape

of the auditory bulla.
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with them. The cheek-teeth only appear to be constantly

thicker, and the coronoid process broader than in the latter.

On account of tlie first feature I have already suggested,

in the ' Sitzungsberichte der Berlin. Gesellsch. naturf.

Freunde ' of the 2lst of March, 1899, that as the remains in

question represent a Portuguese race of the lemming, they
should be separated as " var. crassidens.

^^

With regard to individual examples, the remains of which
were consigned to me in five boxes, I have now to offer the

following remarks :

—

No. 1 *. Skeleton of a middle-aged example, obtained by
soaking one of Gadow's mummied lemmings. Total length

of the skull 29-2, basal length {'' Basilarlange," Hensel) 26-2
;

breadth across zygomatic arches 19"5
; upper row of cheek-

teeth 8"4, lower 8*2
; condylar length of the lower jaw (see

fig. 3, a-c) 19"5, angular length of the same (fig. 3, a~b)

20 mm. Humerus, without the upper epiphysis, 16"1
; ulua,

without the lower epiphysis, 17"6 ; radius, without the lower
epijjhysis, 14 ; os innominatum 20 ; femur, without the

lower epiphysis, 17*8
j tibia, without the upper epiphysis,

23'5 mm.
No. 2 *. Skeleton of another middle-aged example. The

above-mentioned epiphyses of the limb-bones remain in place,

without, however, becoming fused. This skeleton also has

evidently been derived from one of Gadow's mummied lem-
mings by soaking. Total length of the skull (shown in our

fig. 3) 29"2, basal length 26*5
; breadth across zygomatic

arches 19 ; upper row of cheek-teeth 8" 3, lower 8*0
; condylar

length of lower jar 18'8 mm. Humerus, without upper epi-

physis, ln*3; femur, with lower epiphysis, 18*3; tibia, with

upper epiphysis, 22*8 mm.
No. 3. Cranium with lower jaw, to which a number of

parts contained in No. 5 presumably belong. Total length

of skull 30, basal length 27*2
; breadth across zygomatic

arches about 20; upper row of cheek-teeth 8'5, lower 8'3
;

condylar length 19*5 mm.
No. 4. Cranium without lower jaw ; but a pair of lower

jaws in box No. 5 evidently belong here. Total length 30,

basal length 27 ; breadth across the zygomatic arches 20

;

rows of cheek-teeth 8'G mm.
No. 5. A box containing a badly-preserved cranium, as

well as a pair of under jaws ; also anotlier pair of under

jaws, probably belonging to No. 4, a much damaged half of a

• To be exact, only the principal portions of the skeletons lie before

me -which are still partly in their natural position, as the dried sinews

ren.ain in most cases. See P. Z. S. 1896, p. 304.
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right under jaw, the fragments of a cranium, and numerous
limb-bones, still united by the ligaments, belonging to three

distinct skulls.

Anyone seeing these lemming-remains without knowing
their origin would put them down as the recent bones of the

common Norwegian species. I have already, in the Sitziings-

berichte der Berl. Ges. naturf. Freunde,' 1899, p. 56, stated

that they have not the appearance of fossils. I first of all held

the opinion that they were to be looked upon as fossils in

the ordinary sense of the word, and to be assigned to the
Pleistocene period, while I spoke in the above-mentioned
' Sitzungsberichte ' as to the possibility of a race of lemm.ings,

hitherto unknown, still livins^ in the Portu":uese mountains,

a possibility to which Barrett-Hamilton {op. cit.) had pre-

viously alluded. To judge, however, from a letter which the

famous zoologist Professor Barboza du Bocage, of Lisbon,
most kindly sent in answer to my eixquiry, it appears ex-
tremely improbable that any such race of lemmings now
exists anywhere in Portugal. Indeed, as Barboza du Bocage
has pointed out in his letter, up till now no undoubted fossil

remains of lemmings have been found in Portugal ; but this

latter circumstance may easily be explained by the fact that

up to the present but little attention has been paid there to

the remains of such small animals.

In Germany there are plenty of localities for diluvial

animal remains, in which, although excavation has been going
on for ten years or more, no traces of lemmings have yet been
found or recognized as such—notwithstanding that many
remains of lemmings have been found, as I might mention,

for instance, in the quarries at Thiede, near Brunswick, in a

number of Upper Franconian caves, and a series of other

localities. The mud-deposits of the quarries at Thiede
have been known since the time of Leibnitz, on account of

their richness in diluvial (pleistocene) animal remains and
are often visited by collectors. Yet nobody before me had
noticed the remains of lemmings. I myself found in these

deposits, between 1874 and 1881, hundreds of undoubted
remains (especially lower jaws) not only of Myodes lemmus
(resp. oheiisis), but also ot Myodes torqjiatus. Also I could

mention certain caves in Ui)|)er Franconia and many other

localities in Mid-Europe where 1 was the first to find the

bones of lemmings (see, for example, my " Uebersicht iiber

24 mitteleuropaische Quarliir-Fauncn," in the Zeitschr.

d. deutschen geolog. Gesellschaft, 1880, pp. 468-509, and
also the ' Zeitschrift,' '' Gaea," 1879, pj). 663, 671, and
712-726).

In course of time I have come across some forty localities
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for lemming-remains in Central Europe (Germany, Poland,
Hungary, Belgium, Switzerland). For other localities in

wliich these remains occur consult Woldrich, W. Blasius,

M. Schlosser, and E. T. Newton. It is now certain that Myodes
lemmus (resp. ohensis) and Myodes torquatus had a wide distri-

bution in Central and Western Europe during the Glacial

period. In some localities, as Thiede, tor instance, M. lemmus
is most abundant, in others M. torquatus. In other places

only one of the two species occurs; tor instance, M. torquatus

is principally found in the hilly parts of South Germany, as well

as in Schweizersbild, nearSchaffhausen (Switzerland). In my
book ' Ueber Tundren und Steppen ' (Berlin, 1890), I have
given on p. 147 et seq. all the known localities for fossil

lemming-remains brought up to date, and thoroughly dis-

cussed their scientific significance, so that I need not treat

the subject here.

In France lemming-remains have, so far as I know, only
been found in small numbers ; they are known from Auvergne
in the case of M. torquatus, while 31. lemmus has been found
in Perigord. Gadow's lemming-bones from Portugal point

to the conclusion that the region lying between Central

Portugal and the district of Perigord was once inhabited by
lemmings or touched by them in their migrations. One must
otherwise assume that during a certain portion of the Glacial

period Portugal was joined to South England, where also

fossil lemming-remains are found, by a land-connexion, and
obtained its lemmings from there.

In any case, the lemming-remains under consideration

are very interesting objects which deserve the attention of

zoologists, as well as of palaeontologists and geologists.

As I have already said, I would not believe that they
belonged to the Pleistocene period (resp. Glacial) when ' I
obtained access to them at Cambridge, because they certainly

look like parts of recent skeletons which had been prepared
from animals preserved by drying and afterwards soaked in

water. In accordance with the above-mentioned statement

by Prof. Barboza du Bocage, that it can hardly be imagined
there is a recent race of lemmings anywhere in Portugal, I

have come to the conclusion that we must ascribe the lemming
skeletons from the cave at Athouguia to the Pleistocene

period, in spite of their fresh state of preservation and the

portions of the (dried) soft parts still adiiering to them.

What the cold of the frozen ground in Siberia has done in

preserving the dead bodies of mammoths, the great dryness of

the cave has effected for the lemming-remains—to wit, a
prevention of putrefaction and consequent preservation of

the soft parts. I have a large series of ancient Egyptian
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mummied dogs in my possession, whicli have apparently not

been properly embalmed, but only dried, and still they show
the soft parts well preserved (though, of course, completely

dried up and shrivelled) ; and on moistening them with

water, as I have often done, one obtains a preparation of the

skeleton very similar to that which B:irrett-Hamilton obtained

from the mummied lemmings from the cave in Athougaia.

As tliis cave, from the careful account of Gadow, was abso-

lutely dry and had been so from the time that tlie dust was
deposited, there is no reason why the lemmings should decay.

They have been preserved completely, in spite of the length of

time during which they have lain in the dust of the cave.

It is to be hoped that the Portuguese palteontologists will

shortly find other lemming-remains in their country. The
present paper may afford them some incentive in that

direction.

XXXI.— On Thylacomys, Owen. By T. S. Palmer.

In 1837 Reid * described the peculiar rabbit-bandicoot of

Western Australia, from a specimen taken on Swan River,

under the name Perameles lagotis. The distinctions between it

and previously described species of Perameles were so marked

that he suggested that the new form might be considered a

distinct subgenus under the name Macrotis. This name,

however, having been previously employed in entomology by

Dejean in 1833, was untenable and lias never come into

general use.

Three years later, in 1840, Blyth f adopted Reid's sugges-

tion, but used Thylacomys for the genus on the authority of

Owen. Blyth's explanation is as follows:—"Two or three

more [bandicoots] have been indicated, one of which, P. la-

gotis, Reid, is ranged by Prof. Owen as The Philander
{Thylacomys, Owen) The only known species

{Per. lagotis, Reid) is a nimble-looking and handsome animal,

greyish, and as large as the common ojiossum."

In 1841 Gray
:J:
made P. lagotis the type of his subgenus

• Proc. Zool. Soc. London, 1836, no. xlviii. pp.^ 129-131 (June 27,

1837). Keid states that his specimen came from Van Diemen's Land
;

but accordinfr to Tliomas the ty|:e specimen in the British Museum is

from Swan River, Western Australia.

t Cuvier's 'Animal Kin-d.mi,' 1840, p. 104; 1863, p. 92. I have not

seen the original edition of this book, but have examined the reprint of

1849 and the edition of 1863, both of which are practically identical.

J J. E. Gray in Grey's journ. Two Exped. North-west and West
Australia, App.'JI. 1841, p. 401.
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ParagaUa^ variously spelled Perigalea (Gray, 1843), Para-
golea (Gray, 1818), Peragalea (Gould, 184.5), Peragale
(Thomas, 1887), and under this name the genus has since

been generally known.
Thomas, in referring to the rabbit-bandicoot in his ' Cata-

logue of Marsnpialia and Monotremata in the British Museum,'
1888, says:—" Blyth (Cuv. An. K. p. 101, 1840) states that

Prof. Owen had separated off ' The Philander, Peramelea
I'lgotis,^ as a genus under the name of Tliglacom>/s. I am,
however, quite unable to find any distinction of the genus in

Prof. Owen's papers, and therefore retain the well-known
name given to tlie genus by Gray. Blyth's statement was,

perhaps, based on a confused account of Gray's Thylamys
ehgans {=DideIphgs elegans), a member of the group of

opossums to which the latter author applied the name of
' Philander ' "

(pp. 221-222, footnote).

1 have also searched for Thylacomysxw Owen's early papers
several times without success, until recently Dr. Chas. W.
Richmond called my attention to a paragraph in the London
' Athenseum ' which seems to clear up the uncertainty sur-

rounding the name. Late in the year 1838 Owen read his

paper " On the Osteology of the Marsupialia " before t!ie

Zoological Society of London. A brief report of the meeting
of Oct. 9 which appeared in the London ' Athenaiuin ' for

Oct. 13, 1838, p. 747, contains the following statement:—
" The reading of an elaborate paper, descriptive of the

osteology of the Marsupialia, was commenced by Mr. Owen,
who remarked on the great value of an acquaintance with

the structure of the skeleton in determining the genera and
species of this group of animals, and proposed the new genus
Thylacomys for certain species presenting a peculiar confor-

mation of the cranium." Owen's paper was published both

in the * Proceedings of the Zoological Society of London ' and
in the ' Annals and Magazine of Natural History,^ an i

although in both cases the name is carefully omitted, it n
quite certain, on account of the frequent mention of Perameles

lagotis, that this is the species referred to in the ' Athenaeum '

report. Although this evidence may seem insufficient to

establish the status of Thylacomys in 1838, it leaves no

question as to the validity of the genus when taken in con-

nexion with Blyth's adoption of tiie name in 1810 and his

unequivocal statement :
—" P. lagotis^ Reid, is ranged by

Prof. Owen as the Philander [Thylacomys, Owen)."
Thomas's objection that " Blyth's statement was based on a

confused account of Thylamys elegans " does not seem to be

well taken. Owen apparently used Thylacomys in reading

Ann. & Mag. N. Hist. Ser. 7. Vol. iv. 21
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his paper before the Zoological Society, but for some reason

withdrew the name before his paper appeared in print, and

subsequently carefully avoided all reference to it. Under

these circumstances it is perhaps better not to hold Owen
responsible for Thj/lacomys, but to adopt it on the authority of

Blyth, by whom it was publislied as a perfectly valid name

one year prior to the appearance of Paragah'a, Gray.

Thus, of the three names based on the rabbit-bandicoot

{Perameles lagotis), Mncrofis is preoccupied. Paralalia or

Peragah is antedated, and Thylncomys, the tirst tenable name

for the genus, should be adopted on the ground of priority.

XXXII.

—

Notes on the Orthopterous Genus Phyllophora.

By W. F. KiEBY, F.L.S., F.E.S.

[Plate VI.]

The Phyllophorinse are a small subfamily of Mecopodidse

distinguished by the prolhorax being produced backwards

tiiangularly into a large and more or less pointed hood, always

spinose, dentated, or crenulated on the sides.

The number of species described is not large, and I do not

at present propose to break up the old genus PhyUo/)hora,

but only to enumerate the described species, clearing up the

synonymy as far as possible and describing some new forms.

It should be noted that most of the species^ if not all, are

probably green when alive, unless the same species may be

either green or brown when living, as is the case in some
Orthoptera.

Genus Phyllophora,

Phyllophora, Thunb. M^m. Acad. P(5ter.sb. v. pp. 219, 286 (1815).

" Thorax rhombeo-planus, margiuatiis, deflexus, acuminatus.

Hemelytra elliptico-ovata, deflexa, grandia, nervosa, alas et abdomen
tegentia."

Hyperhomala, Serv. Add. Sci. Nat. xxii. p. 161 (1831).

Hyperomala, Boisd. Voy. Astrolabe, Ent. ii. p. 649 (1835) ; Serv. In.s.

Orth. p. 544 (1839).

The types of all the above names belong to the second

section of the genus.

Species not yet represented in the Natural History Museum
are marked with an asterisk.
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Section I.

Spines long and sharp, not numbering more than 20 on eacli side be-
hind the central spine, which is almost always longer than the others in
this genus.

*1. Phyllophora spi'nosa.

Phyllophora spinosa, Brunner von Wattenwjl, Abhandl. seuckeub. Ges.
xxiv. p. 261, pi. xix. fig. 47 (1898).

Hah. Kaiser Wilhelm's Land, New Guinea.

^2. Phyllophora truncata.

Phyllophora truncata, Brunner, Abhandl, senckenb. Ges. xxiv. p. 262,
pi. xix. fig. 48 (1898).

Hob. South coast of New Guinea.

3. Phyllophora aruana, sp. n. (PI. VI. fig. 7.)

? \\Phylhphora apeciosa, Blanch, (nee Thunb.) Voy. Pole Sud, Zool.

iv. p. 363, pi. iii. figs. 1, 2 (1853) (from Triton Bay, New Guinea).

Hah. Aru.

Long. Corp. 50 millim., cum app. 59 millim. ; exp. tegm.

152 millim., lat. 32 millim.

Male.—Green (type discoloured) ; front of head slightly

waved ; hood pointed, with long strong conical spines, gradually

diminishing in length hindwards, but without alternately

larger and smaller ones ; lateral spines much longer than

the others ; front lobe with 3, middle lobe with 2 teeth ; the

division between the middle and hind lobe, as well as the

central carina of the last, very slightly marked ; tegmina

gradually widening for three fourths of their length, when
the costa bends obliquely, and the inner margin at rather

more than a right angle to the apex, which is rounded off;

the three terminal branches of the principal nervure separating

close together, the upper and second nearly straight, gradually

diverging, the lower one bending downwards, and forking ju^t

on the upperside of the apex. Front femora with 6-Q spines

on the outer carina and 3-4 on the inner; intermediate

femora with 5 pairs (the middle spine wanting on the inner

carina of the right middle femur) ; hind femora with 8 or 9

spines (not counting the terminal ones) on the outer carina

and 5 on the inner.

This specimen is considerably smaller than Brunner's type

of P. truncata ; but I should not be surprised if it ultimately

proves to be the male of that insect. It also much resembles

the figure of P. speciosa. Blanch, (nee Timnb.).
21*
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Section II,

A sharp shoulder-spine at the broadest part of the hood, behind which
the converging sides are armed with verj numerous short spines or

blunt teeth, and are sometimes hardly more than crenulated.

4. Phyllophora philippinica. (PL Vf. fig. 3.)

P/ii/Ihiphora philippinica , Brunner, Abhandl. senckenb. Ges. xxiv. p. 262

dsits).

\\Phi/llopkorn speciosa, Walk. Cat. Derm. Salt. iii. p. 430. n. 1 (1870),

excl. syn.

Bah. Philippines.

Long. Corp. cum tegm. 44 milllm. ; lat. tegm. 15 niillim.

Male.—Yellow, brown, or of a rich russet, colour; front of

head waved, always distinctly indented in the middle. Hood
with the lateral angles strongly proji^cting and the lateral

spines large ; apex of hood pointed. Front lobe with 3 teeth,

the first broad, sometimes divided in two, making 4 ; middle

lobe with 2 teeth and sometimes a small one between; hinder

lobe with each alternate tooth before the lateral angles, and
generally each third tooth behind the angles, larger than the

others ;
hinder lobe with a smooth central carina, obsolete

behind; tegmina short, with the apex rounded off; nervures

broad, the third cell below the mediastinal nervure from the

base with a large black ring surrounding a paler space, and
sometimes a few small white dots in black rings beyond.

(In the russet-coloured specimen every trace of the spots is

obliterated and even the neuration obscured ; but 1 see no
reason to consider it a distinct species.) Cerci long, slender

beyond (he middle, and curved up at the extremities; sub-

genital plate nearly as long, broad, cleft at the extremity, and
the pointed ends upcurved.

This is.the species which Walker considered to represent

P. speciosa, Thunb., which it resembles in the sharp lateral

spines and pointed hood; but it is a much smaller insect and
the shape of the tegmina is quite difterent.

It is a variable species, and in this, as in several others of

which we have a series, I notice that the shape of the hood is

broader compared to its width in some s|)ecimens than in

others, showing that this is not a character of real importance.

The Museum possesses four specimens, one immature.
Brunner's description is so short that I was at first in doubt
as to the identity of the species, and have therefore redescribed

it at greater length.
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5. Phyllophora heyica.

Phyllopliora keyica, Brunn. Abhaadl. senckeub. Ges. xxiv. p. 263
(1898).

Hah. Ke.
There is an immature female specimen in the Natural

History Museum from Ke Duian which appears to be refer-

able to A. heyica.

6. Phyllopliora amplifoUa. (PI. VI. fig. 1.)

Phyllophora amplifoUa, Walk. Cat. Derm. Salt. iii. p. 431. n. 6 (1870).

Hah. Tringanj (Malay Peninsula).

Long. Corp. cum ovip. 70 millim.; exp. tegm. 170 milli:n.
;

lat. tegm. 40 millim.

Female.—Green ; front of head slightly indented in the

middle; hood pointed at the extremity; the teeth i-ather

large, pointed, and well separated at the base ; front lobe

with 4, middle lobe with 2, hinder lobe with the alternate

spines distinctly larger than the others, or, behind the lateral

spines, frequently 2 short spines, instead of 1 between the

longer ones ; central carina only indicated before the middle ;

tegmina quite half as broad as long ; costa oblique towards
the apex, which is completely rounded off; a number of

small scattered white dots, generally surrounded- with darker;

nervures greener than the rest of the tegmina, principal

nervure with the first of the three terminal branches nearly

straight, the two lower ones separating distinctly beyond
;

none of the three forked except slightly at their tips, and
even the branches of the lowest runnius: to the mar":in

distinctly above the apex.

Front femora with 4 spines on each carina ; middle with 5
(not symmetrical) ; hind femora with about 10.

A very broad-winged species resembling P. spinosa, Brunn.,

but with very numerous short teeth behind the middle spines,

one or two shorter spines being placed between each pair of

rather longer ones.

7. Phyllophora speciosa.

Phyllophora speciosa^ Thunb. M6m. Acad. Imp. Sci. St. P^tersb. v.

p. 286, pi. iii. (1815).

Hah. ?

Thunberg has not mentioned the locality of his type, and

therefore the name of speciosa has been applied to several

different species of Phyllophora. His figures, however,
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represent a PhyllopJiora very similar to P. media^ Walk., but

with the sides of the proiiotum rather more strongly toothed,

and the apex more pointed.

8. PhyUophora virescens.

Hi/pe/'hoinala virescens, Serv. Ann. Sci. Nat. xxii. p. 163 (1831).

Hx/peromala virescens, Boisd. Voy. Astrolabe, Ent. ii. p. 649, pi. x.

tig. 1 (1835) ; Serv. Ins. Orth. p. 545 (1839).

Hah. New Ireland.

This species is founded on immature specimens, and cannot

be identified till fully developed ones are received from the

same locality. An immature PhyUophora from Ceram, which

Walker regarded as H. virescens, is likewise indeterminable

at present, the head resembling P. philippinica and the hood

P. brunnea. It is not unlike the figure of P. speciosa, Thunb.,

with which some authors have considered P. virescens to be

identical.

9. PhyUophora media.

PhyUophora inedia, Walk. Cat. Derm. Salt. iii. p. 431. n. 5 (1870).

Hah. Ceylon.

Long. corp. cum tegm. 72 millim. ; lat. tegm. 24 millim.

Male.—Uniform green ; hind femora inclining to reddish
;

front of head entire ; hood closely and uniformly punctured,

the crenulated borders whitish, and a long spine at the lateral

angles ;
front with two shallow transverse caringe dividing the

hood into three lobes ; front lobe with 5 teeth, second with 3,

the hinderniost in each case rather larger than the others; a

longitudinal carina very slightly marked on the front half of

the hind lobe ; apex of hood rounded off, not dentated ; cerci

long, slender, upcurved, subgenital plate nearly as long, bifid,

the extremities narrow and pointed ; tegmina rather broad,

the costa and inner margin curving together in a point

;

mediastinal nervure throwing off a short oblique branch to the

costa at about two thirds of its length, and immediately after-

wards dividing into two longer branches, the uppermost
running obliquely towards the costa, and the principal branch
of the lower one reaching the extreme apex of the wing ; all

these three branches subdivide towards their extremity. Inner
margin of tegmina narrowly bordered at two thirds of its

length with a i'erriiginous line, which, after continuing for a
short distance, is replaced by small ferruginous spots at the

end of the nervurcs. (The first two lobes of the hood are
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testaceous above and ou the sides in the specimen before rae,

but this may be simply due to discoloration.)

Front femora with 3 to 5 spines on each carina ; middle

femora with at most 5, some of which are extremely small

;

hind femora with 11 on the outer and 6 on the inner carina.

10. Phyllophora brunnea, sp. n.

Phyllapkora media $ (?), Walker, Cat. Derm. Salt. iii. p. 4-31. n. 5
(1870).

Hah. Ceram.
Long. Corp. cum te^^m. 73 millim.; lat. tegm. 28 millira.

Shape and size of P. media, but of a uniform brown (dead-

leaf- colour) and with broader tegmina. Hood with rather

larger teeth, the front lobe with 4, the middle with 2 ; the

spines at the lateral angles larger and stouter. Hinder lobe

with a smooth longitudinal carina throughout its wliole

length, and with smaller undulating carinee on other portions

of its surface ; extremity of the hood somewhat more obtuse

than in P. media. Tegmina with the upper branch of the

mediastinal nervure nearly straight, instead of being angu-
lated upwards as in P. media, and the two lower branches

separate at some distance beyond the origin of the upper one
;

these are all branched towards the edges. Ovipositor very

long, but not extending as far as the tips of the closed

tegmina.

Front femora with 3 spines on the outer and 5 on the inner

carina; middle femora with 6-8; hind femora with 12-14
on the outer and 7 ou the inner side.

11. Phyllophora ehurneiquttata, sp. n.

(PI. VI. fig. 5.)

Hah. Fly River, New Guinea.

Long. Corp. 40 millim., cum ovip. 51 millim. ; exp. tegm.

123 millim., lat. tegm. 23 millim.

Female.—Front of head entire; head, hood, legs, and ovi-

positor brown (dead-leaf-colour), pleura and sides of abdomen
inclining to greenish ; hood rather long, the apex rounded off,

4 or 5 teeth on the front lobe, 3 on the middle
; lateral angles

prominent, with strong spines, the intermediate teeth more
distinctly larger than the others before than behind the angle;

hinder lobe "with the central smooth carina well-marked in

front, obsolete behind ; tegmina yellow, shaped nearly as in

P. media ; radial nervure running straight to the point where
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its upper branch (which is very short) ends in a fork just

below the point where the costa begins to curve downwards
;

the lower branch forks soon afterwards and the upper fork

curves outwards and upwards, forking again to the costa

just above the apex ; the lower fork curves downwards and

outwards, ending in tliree forks, the uppermost extending

to the apex ; on the basal half of the costal area is a row

of 5 round ivory-white spots ; below the radial nervure, in

the fourth cell fiom the base, is a large square white. blotch,

followed by two smaller spots, and there are some smaller

white dots near the outer half of the inner margiu. Wings
subhyaline.

Front femora with 3-4 small spines on each carina ; middle

femora with 6-7 spines on the front and 5 on the hind carina;

hind femora with 10-12 on the outer and 6-7 on the inner

carina.

12. Phjllophora ovalifolia. (PI. VI. fig. 4.)

Phyllophora ovalifolia, Sauss., MS. (?).

Hah. Torres Straits.

Long, Corp. cum tegm. 55 millim.; lat. tegm. 20 millim.

Female.—Yellowish brown ; tcgmina varied with yellowish,

especially along the course of the nervures ; front of head
entire ; hood with the front lobe with 4 and the middle with

3 teeth, the hindermost in each case much the larger ; lateral

spines long, slender, and pointed; central carina only slightly

marked on the front of the hinder lobe ; tegmina rather short

and broad, the costa and inner margin curving regularly to

the apex, which is not very acute ; the three principal branches

of the radial nervure branching close together, the up])er and
lower only forking at their extremities, but the middle one
forked again about halfway between its base and the apex,

the upper one throwing up several branches above the apex,

and the lower one ending in several short branches at the

apex.

Front femora with 3 spines on each carina; middle femora
with 7 on the hinder carina and only 2 or 3 on the front

carina ; hind femora with 12 on the outer and 4 on the inner

carina.

Keserables P. philippinica^ but the front is entire and the

tegmina are very different in shape and neuration.
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Section III.

Lateral an^'-les of tli(3 prcnotum more or less obsolete, but frequently

indicated by the presence of a tubercle larger than the others.

13. Phyllophora lanceolata.

Thylhphora lanceolata, Brunn. Abhandl. senckenb. Ges. sxiv. p. 263,

pi xix. fig. 49 (1898).

Hah. Halmaliera (Gilolo), Aniboina,Ne\v Galnea (Stephan-

sovt), New Britain, Duke of Yoik Island.

Specimens in the Museum from Xew Guinea, Murray-

Island, Torres Straits, and New Ireland appear to belong to

P. lanceolata. In these the tubercle on each side of the pro-

notum at the broadest point is distinctly larger than the

others; but there are several other specimens from New
Ireland, New Georgia, Sydney, and the Solomon Islands in

which the sides of the pronotum are regularly tuberculated

(more coarsely than in P. inermis), with no tubercle distinctly

larger than the rest.

I regard these specimens as probably varieties of P. lanceo-

lata.

14. Phyllopliora Woodfordi, sp. n. (PI. VI. fig. 6.)

Boh. Solomon Islands.

Long. corp. cum tegm. 60-74 millim.; lat tegm. 21-26

millim.

Green, or brownish testaceous ; head slightly waved in front,

liood long, narrow, slightly rounded off at the extremity, the

surface with a more or less reticulated appearance ;
central

carina very slightly marked, the borders whitish, with well-

marked tubercles, front lobe with 4 (first and fourth largest),

second with 3 (third largest), lateral angles slightly marked,

and furnished with a larger tubercle than the others ;
tegmina

moderately broad, tapering at the extremity, apex rounded

off, inner margin edged and slightly spotted with blackish.

Neuration nearly as in P. inermis.

Front femora with 4-7 spines on eacli carina ; middle with

5-8; hind femora with 9-14.

Allied to the last species.

*lh. Phyllopliora variegata.

Phyllophora variegata, Brunn. Abhandl. senckenb. Ge3. xxiv. p. 264

(1898).

liah. New Guinea.

A species piobably allied to the last.
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16. Pht/IIopkora inermis. (PI. VI. fig. 2.)

Phyllophora inermis, Walk. Cat. Derm. Salt. iii. p. 431. n. 4 (1870).

Hab. ?

Long. Corp. cum tegm. 60 millim. ; lat. tegm. 20 milllni.

Male.—Green ; head slightly waved in front ; hood long,

narrow, moderately pointed, minutely tuberculated or crenu-

lated ; 5 teeth on the front lobe, 4 on the middle; surface

with a reticulated ap]>earance ; central carina very slightly

marked ; tegmina moderately broad, tapering at both ends,

apex rather long and moderately pointed ; a round blackish

spot below the radial nervure in the sixth cell from the base,

and the inner margin edged and slightly spotted with blackish

nearly to the apex
;

principal nervure with tiie upjjer of the

tliree terminal branches nearly straight, the other two sepa-

rating a little beyond its origin and curving downwards ; they

are only forked at their extremities, and the lowest runs into

the apex.

Front femora with only 2 or 3 very small spines on each

carina towards the extremity ; middle legs with 5-7, also

very small ; hind femora with 14 larger ones on the outer

and 7 on the inner carina.

^17. Phyllophora angustata.

Phyllophora anyustatn, Bruun. Abhatidl. senckenb. Ges. xxiv. p. 2(v4

(1898).

Hah. New Guinea (Kaiser Wilhelm's Land).

Appears to be allied to the last species.

Section IV.

Size very large. Pronotum regularly deutated, almost spinose in front,

but the tubercles regularly diminishing in size to the extremity.

18. Phyllophora grandis.

? Phyllophora hahasqui, Le Guillon, Rev. Zool. 1841, p. 294.

Phyllophora grandis, Blanch. Voy. Pole Sud, Zool. iv. p. 364, pi. iii.

tig. 3 (1853).

WMegalodon eiisifer, Wallace, Malay Arch. ii. t>. 434, fig. (1869).

(S\\ Hyperomnia viresccns, Brunn. Abhandl. senckenb. Ges. xxiv. p. 265,

pi. XX. tig. 50 (1898).

Hah. Triton Bay, New Guinea.

Exp. tegm. 7-9 unc. ; lat. tegm. \\-l\ unc.

Brown or green ; front of head indented in the female ; iiood
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pointed behind, with small teeth gradually diminishing in

size, front lobe with 3 or 4, middle lobe with 2 ; central

carina of hinder lobe slightly marked; tegraina of nearly
equal breadth throughout, the hind margin gradually rounded

Hood of Phyllophora grandis, $

,

off and exhibiting no projecting apex, principal nervure
nearly straight and forming only two short terminal forks
about the point where the costa begins to curve.

This is one of the largest grasshoppers of the Old World,
and is easily known by its great size (the female expands
about 9 inches) and the rounded tegmina. The hood is also

of enormous size, measuring 2 inches in length ; Wallace
says 2^ inches.

I am not sure whether this species is P. habasqui, Le Guill.,

in which case it should take that name, or whether P. habasqui
is a species allied to P. lanceolata.

EXPLANATION OF PLATE VI.

Fig. 1. Phyllophora amplifolia, p. 305.

Fig. 2. inermis, p. 310.

Fig. 3. philippinica, p. 304.

Fig. 4. ovalifolia, p. .308.

Fig. 5. ehurneiguttata, p. 307.

Fig. 6. Woodfordi (hood), p. 309.

Fig. 7. aruana, p. 303.

The hood and fore -wing of each species is represented, except in the
case of P. Woodfordx.
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BIBLIOGRAPHICAL NOTICE.

Life and Letters of Sir Joseph Prestiuich, M.A., D.C.L., F.ll.S., Sfc.

Written and Edited by his Wife. With 12 Portraits and 16 other

Illustrations. 8vo, 441 pages. Blackwood and Sons, Edinburgh
and London, 1899.

Joseph Prestwich, born at Clapham, 12th March, 1812 (died at

Shoreham, Kent, 23rd June, 1896), was of good descent and
parentage, had good natural abilities, and was brought up in an
affectionate family circle, with the discipline of a well-directed home
and early schooling. Hence he was fairly well trained to appreciate

all opportunities of observing people and things, and gaining useful

experience in whatever line of life he had to follow. Part of his

Bchool-time was passed in France, pleasantly and with great advan-
tage to him subsequently, for he was as much at home with French
circles as with his English friends when Science had claimed him as

a devotee. As a youth in London he diligently followed his college

studies ; and the leisure hours of his young days were fully occa])ied

with systematic reading and with amateur work in physics and
chemistry.

His father's business soon engaged his time and energies, both at

the office in Mark Lane and in travelling all over the kingdom
among customers in the spirit-aud-wine trade. Roadside diggings,

gravel-pits, and other excavations, also wells and springs, had
always excited his curiosity. By 1830 he had got together some
fossils and minerals, and formed a scrap-book of geological pictures,

sections, and quotations ; and when the family were staying at

Boulogne he geologized in the district, and took his young brother

to see some quarries there. Whilst at Broscley, in Shropshire, soon

afterwards, his attention was attracted to the coal-works of Coal-

brookdale : and at once he applied himself to understand and make
jdain to others the facts and conditions of the existence and origin

of this peculiar and valuable district. His bright intelligence and
wide grasp of mind enabled him not only to observe, but to generalize

on the subjects that occupied his thoughts. Hence the broad fields

of his research and the higlily useful results that came of his labours.

The Geological Society of London published his memoir in full,

with a good map and several plates of sections and fossils of the

Coal-measures of Coalbrookdale, and in 1849 awarded to the author

their WoJIaston Medal, for this and some subsequent memoirs on the

Tertiary Districts of Loudon and Hampshire. The above-mentioned

early work on the Coal-measures was the basis of his further study

of that important group of strata, and ultimately culminated in his

nationally important Reports (Royal Coal Commission, 1866-1871)

—(1) " On the Somerset and Gloucester Coal-Held," and (2) " On
the probability of finding Coal under the newer Formations in the

South of England,"

His long, we may say lifelong, study of the English and French
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Tertiaries resulted in a complete knowledge of their natural history

and structure, freely communicated to the world, and useful in both

scientific and economic aspects. Among other results he recognized

in detail their capability of collecting and storing rain-water and of

yielding water-supplies at different localities. Hence his personal

value as one of the lloyal Commissioners on the supply of water to

the Metropolis (1866-1869) and the importance of his remarks on

springs and wells in his Presidential Address to the Geological

Society ia 1872, and his papers on the Oxford Water-supply in 1876.

He had long been F.R.S., F.G.S., and F.C.S.

The Quaternary deposits necessarily had his attention at the same
time with the Tertiary and other strata on which they lie, and

enabled him to describe with precision the successive stages of denu-

dation that gave origin to the valleys in North-western France and

in the South and East of England. Many of his memoirs elucidate

different aspects of this subject. Some gravel-beds yielding stone

implements of Early Man, and various cave-deposits containing

remains of prehistoric people, and relics of animals now extinct or

limited to other climes, were carefully studied by him. In these

researches he -was specially associated with the late Dr. Hugh
Falconer, one of whose nieces Prestwich married in 1870. This

talented and amiable lady, after twenty-six years of devoted com-

panionship in happy domestic life and useful scientific labours, survived

him until August tilst, 1899. The widow's pen, indeed, has given us

the Biography under notice : and her well-sustained energy collected

the numerous letters to or from eminent men, often dealing clearly

with controverted subjects, and illustrating his wonderful scientific

activity, his charming sociability, and the lifelong friendships in a

very wide circle, at home and abroad, around the now lamented

friend and husband.

His happy marriage in 1870 made an opportunity for an excursion

on the continent, longer than usual and brightened with the com-
panionship of his sympathetic bride, whose account of this visit to

Paris and Naples is given in Chapter viii. in her usual lively and
charming style. After forty years of City-life he retired from

business in 1872. In eighty books, memoirs, and lesser papers he

had published the results of observations made, mostly alone, but

sometimes in company with geological friends, in his short business

visits and occasional holiday (Easter) excursions. This useful

application of scattered leisure hours was as fertile iu geology as the

whole lifetime of some others. His intention to utilize a more
continuous leisure time was only partially realized at Aix, the

Boulounais, and elsewhere abroad ; at Weymouth, Dorchester,

Lulw'orth, and Portland ; and at Settle, Ingleborough, &c. in York-
shire. After the Report on Brixham Cave he finished his great

paper on Deep-sea Temperature and a memoir " On the Geological

Conditions affecting the Construction of a Tunnel between England
and France." In respect of this the Telford Gold Medal and
Premium were awarded to the author.
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To the building of his new house (Darent-Hiilme) on a lovely

hill in Kent, and the planning and planting its grounds, he had

devoted much of his scanty leisure time in 1868 ; its well-

remembered hospitable rooms bore inside and out typical charac-

teristics of French and English materials in the building-stones and

marbles, and the decorations were sculptured fossils and artistic

paintings of palaeontology.

In 1874 Prestwich was invited to take the Professorship of

Geology at Oxford—an appointment honourable both to him and

the University. Everything combined to render Oxford, its society

and its surroundings, pleasant to the new-comers ; and the College

work was a pleasure to the geologist. The holidays led the Pro-

fessor and his wife to South Wales, Scotland, North and South

England, the Channel Islands, and elsewhere—to scenes both old

and new.
All subserved, however, to the continuance of his geological

studies, and particularly to the writing of his grand test-book of

' Geology, Chemical, Physical, and Stratigraphical,' vol. i. 1886, and

vol, ii. 1888. This consists for the most part of complete philo-

sophical essays on its several component parts or subjects, with clear

scientific explanation of the details required by teacher and

amateur. The University had made him M.A., and now conferred

the degree of D.C.L. He was Honorary ^lember and Correspondent

of at least nineteen scientific societies, British and foreign.

As before mentioned, Professor Prestwich (knighted in 1895) had

warmly taken up the subject of early man and his implements of

stone. Some of the latest and most interesting of these he collected,

with the help of Mr. Benjamin Harrison, of Ightham, on the Chalk

plateau overlooking that village in Kent. Sir Joseph Prestwich has

left to the British Museum his collection of these old, brown, and, at

first sight, anomalous flint tools, dressed by chipping on the edges

into some seven or eight definite patterns— different from the leaf-

shaped and spear-head so-called palaeolithic kinds, produced by
general chi^jping on surface and edge.

Another subject, his notes on which he had lately brought to

more mature consideration, was the submei'gence in Quaternary

times of South-western Europe and the Northern coasts of the

Mediterranean, succeeded by an emergence and producing diluvial

results, which may have originated the tradition of a great deluge.

Lady Prestwich's complete and elegant biography is supplemented

by Sir A, Geikie's admirable summary of Sir Joseph's geological

work and opinions, and, indeed, comprises a lucid account of much
of the progress of Geology during the lifetime of our lamented

friend. We borrow Sir Arcliibald's well-considered words:

—

" While his WTJtings will perpetuate his scientific achievements, it

should be placed on record that it was not these achievements alone

which gave Josejih Prestwich his pre-eminence among his contem-

jioraries, but that he owed this position in a large measure to tlio

integrity and charm of his character.

"
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MISCELLANEOUS.

Researches ujjon the Defensive Glands of Bombardier Beetles.

By Fr. Dierckx.

In a note published in the ' Comptes Reudus ' of January 23,

1899, Mens. L. Bordas describes the anal gland of Carabus nemo-

ralis, Illig. For a long time past we have studied the same organ

iji a considerable number of species, and vre have arrived at results

that do not always agree with those of M. Bordas. We have there-

fore thought t useful to introduce a few critical obseiwations into

the description of an allied type, which in many respects is more
interesting.

Since the species of Brachynus present a strong contrast to the

rest of the Carabidae, owing to the faculty which the various species

possess of projecting, with crepitation and the formation of a con-

spicuous puff of vapour, the secretory product of their anal glands,

let us seek to determine the conditions of this phenomenon.

I. Anatomy.—In Brachynus crepitans, L., the glandular apparatus

is double and situated, as in the other Carabidte, on both sides of

the rectum. Each element is composed of a secreting portion, a

collecting-duct, and a reservoir.

A. Secretory lobes.—Each cylindrical lobe of the aciniform gland

is traversed by a duct with a cuticular wall strewn with little

nuclei. Between this axial duct and the enveloping j^rojiria lie the

active cells, each enclosing, besides the nucleus, a radiated pyriform
vesicle, drained by a canaliculate filament. M. Bordas does not

mention this intracellular vesicle in the case of Carabus nemoralis

;

we have observed it in all the species examined, with modifications

interesting from the point of view of taxonomy.

B. Collecting-duct.—This is from 25 to 30 millim. in length in

the case of Brachynus, and is constituted by two tubes which fit

one into the other, the innermost of which is kept wide open by
means of a series of hyaline cuticular disks, which are set more or less

close together from one end of the duct to the other. Excluding

the ijropria, there is only a single layer of cells ; the axial tube

which is enclosed therefore results cytologically from the cells of

the outer wall, where the nuclei are always ensconced. The species

of Carabus have the disks merely outlined, and the tube does not

possess a double wall. In Panageus the outline of the disks has

entirely disappeared. From this simpler condition to the more
complex forms the differentiation of the cells varies greatly ; but in

no species have we met with a wall consisting of several layers of

cells. We do not know how M. Bordas was able to detect in this

structure, in the case of Carabus nemoralis, two muscular coats and
an internal epithelium with flattened cells.

C. Reservoir.—This is in the shape of a wallet with the convex
side towards the axis of the body. The collecting-duct opens in the



316 MisceUanc-ous.

concave depression. The anterior sac corresponds to the ovoid

reservoir iu the other genera ; the posterior sac is the horaologue of

their cj'lindrical ejaculatory duct. It opens by two pores at the

tip of tho pygidium, a little in front of the anus. In Uarahus the

discharging-pores are about 2 raillim. from the median line and

about 1 millim. behind the posterior stigmata. According to

]\[. Bordas the gland would open into the cloaca, and its action

would imply a mechanism of an extremely complex character.

II. Physiology.—The fluid secreted.—This is colourless, limpid,

with a slight but characteristic odour, and much less acid than the

product of Carabiis. Its most remarkable property is its very great

volatility. It boils, according to our observations, at a temperature

of ahout +9° C, under a pressure of 700 millim.

Anatomical proofs.—(1) The feebleness of the muscular wall of the

reservoir in comparison with the mechanical effects produced
; (2) the

existence in the reservoir of transverse stays, destined without

doubt to counterbalance the internal pressures
; (3) the enlarge-

ment of the ejaculatory duct near the external apertui'e of the

gland, in view of the abrupt expulsion of the glandular fluid

;

(4) the presence in the discharging-pores of chitinous pieces bristling

with hairs, and capable of performing the function of a pulverizer.

Plufsiohgical proofs.—(1) The explosive nature of the crepitation
;

(2) the effervescence, which results at the expense of the glan-

dular fluid on dissection under water or on slides as soon as the

organ is injured, but oidu at a teraperature liiyher than +8° C. ;

(3) the crepitation that takes place up)on the dead insect when one

opens the discharging-pores.

III. Mode of Actiox.—The insect, on being alarmed, protrudes its

hind quarters (degatne Varriere-train) ; if the obturator sphincters

then relax, the liquid contents of the reservoir escape vnder

pressure, and the jet is divided up by the chitinous combs of the

orifice. It is, on a small scale, the action of a bomb charged with

liquefied carbonic acid gas.

In spite of the perfect limpidity of the glandular secretion, the

discharge leaves a fixed yellowish residue, already observed b)'

Dufour. This is shown by the microscope to be identical with the

contents of the rectum. At the moment of danger the insect bends

its abdomen downwards ; this curvature brings the discharging-

pores behind the anal sphincter. When, in this attitude, the vola-

tile liquid is liberated, while the rectum empties itself, the squib will

go off beneath the body, from behind forwards, reducing to powder

the tyccted excrement—a case-shot of a new kind, well calculated

to disconcert the most audacious and best-armed aggressor *.

—

Comptes Eenclus, t. cxxviii. no. 10 (March 6, IS'JU), pp. 622-624.

* Extracted from an ' Etude compar^e des Glaudes pygidiennes chez

les Carabides et les Dytiscides," carried out uuder the direction of

Prof. Gilson at the Caruov Institute at Louvaiu.
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XXXIII.—Additional Notes on some Type Specimens of Creta-

ceous Fishes from Mount Lebanon in the Edinburgh Museum
of Science and Art. By A. Smith Woodward, F.L.S.

Since the publication of a series of notes on some type
specimens of Cretaceous fishes in the Edinburgh Museum last

November (Ann. & Mag. Nat. Hist. ser. 7, vol. ii. pp. 405-
414) Dr. Traquair has kindly lent me the remaining
specimens, which seem to need further examination and
description. To these the following notes relate.

1. Pseudoheryx longispina, J, W. Davis, Trans. Roy. Dublin
Soc. [2] vol.iii. (1887), p. 511, pi. xxv. fig. 2. [=Nema-
tonotus Bottce, Pict. & Humb., sp.]

The so-called " unique specimen " described as the type of

Pseudoberyx longisinna is distorted in the abdominal region,

as indicated by the position of the dorsal and pelvic fins with

reference to the margin of the squamation. The length of

the head with opercular apparatus seems to have been approxi-

mately equal to the maximum depth of the trunk and con-

tained twice in the length from the pectoral arch to the base

of the caudal fin. The head is remarkably short and deep,

and a rod-shaped fragment in the position of the upper iaw
might be part of a Scopeloid or Acanthopterygian preuiaxillcu

Allowing for those hidden by the opercular apparatus, there

must have been about thirty vertebrae, and at least sixteen of

Ann. <Sc Mag. N. Hist. Ser. 7. Vol. iv. 22



318 Mr. A. S. Woodward ofi some

tliese are clearly caudal, with robust, gently arched neural

and ha?mal spines ; as noted by Davis, there is a much-
expanded liypural bone. The remains of tlie paired tins

prove tliem to have been very small, and tlie pelvic pair

must have been opposed to the anterior part of the dorsal

fin. The latter is situated completely within the anterior

half of the trunk, and seems to be borne by twelve supports.

Its two foremost rays are comparatively small and short ; the

third is excessively elongated, as shown in Davis's figure,

articulated in its distal two thirds, but not subdivided ; the

following rays, which are shorter and both divided and articu-

lated distally, rapidly decrease in length. Behind the fin

Davis recognizes " a number of fin-rays extending some
distance to^vards the tail "—a deceptive appearance due to

the crushing of the imperfectly preserved scales. The anal

fin is very small, probably with not more than seven or eight

short rays, and separated from the caudal fin by a space

about equal to the length of its own base-line. The inequality

in length of the lobes of the caudal fin noted by Davis is

evidently due to accidental distortion in the fossil. The
scales are rather large and quite smooth, and appear to me
to be cycloid, without any trace of serrations.

If this fossil be carefully compared with the specimens from
Hakel in the British Museum, rightly labelled " Clupea
Bottce, Pictet & Humbert," by the late William Davies, it

will be found to agree in every essential particular. Al-
though Pictet and Humbert failed to discover the extreme
elongation of the third dorsal fin-ray, this character is

distinctly shown in some of the specimens just mentioned.

The fish, however, does not belong to the genus Clupea, as

indicated by the absence of ventral ridge-scutes, while it is

excluded even from the family Clupeida3 by the structure of

the upper jaw. The specimens in the British Museum prove
that the rod-like premaxilla forms the complete upper margin
of the mouth, excluding the equally slender maxilla. Clupea
JSottce, with which Pseudvberyx lotujispina is included, may
thus be regarded as the type of a new genus of Scopelidje,

KematONOTUS, defined as follows:—Trunk short and robust,

and maximum depth at origin of dorsal fin. ]\Iandibular

suspensorium nearly vertical; jaws delicate and teeth minute.
Verlebrai about 30 in number, half being caudal ; ribs

moderately robust. Paired fins very small, the pelvic pair

opposed to the dorsal, which is situated comi)htcly within the

anterior half of the back, short-based and much elevated,

with at least one ray excessively elongated ; anal fin rela-

tively small and remote ; caudal fin stout but deeply forked.
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Scales large and uniform, moderately thick, smooth and not

serrated.

2. Homonotus pulcher, J. W. Davis, loc. cit. p. 519, pi. xxv.

fig. 3. \_=Pi/cnosterinx Russeggeri, Heck.]

Careful comparison proves that the type specimen of this

so-called ne^^ species is a small distorted example of Pijcao-

sterinx dorsah's, Pictet, which is doubtless to be identified

with the original P. Russeggeri of Heckel.

3. Exocoetoides minor^ J. W. Davis, loc. cit. p. 551, pi. xxvi.

fig. 5.

The more imperfect of the two type specimens of Exo-
ccetoides minor^ now in the Edinburgh Museum, is evidently

that described in the text. The interorbital and rostral

portions of the cranium are shown to be narrow and com-
pressed, while the quadrate articulation is distinct on each

side, proving the gape of the mouth to be small, not extending

backwards beyond the anterior margin of the orbit. The
structure of the upper jaw is not clear. The number of

vertebrae is not easily ascertained, but seems to be between
30 and 40 ; and there are traces of the stout transverse pro-

cesses bearing the slender ribs. Remains of the clavicles

prove these bones to be large and robust, but the abnormal
arrangement here described by Davis is not traceable. The
paired fins are described by Davis, but he has omitted to

observe a trace of the dorsal between the pelvic pair. His
so-called dorsal near the end of the tail is the comparatively

small anal fin.

The second specimen figured by Davis {luc. cit. pi. xxvi.

fig. 1), and only briefly noticed by him, is in the British

Museum (no. P. -4756). This shows the dorsal fin, with

about 7 rays, above or immediately in trout of the pelvic pair,

while the anal is comparatively small and remote, as in the

first specimen now described.

4. Lewisia ovalis, J. W. Davis, loc. cit. p. 593, pi. xxxiii.

fig. 6. [= Sjyaniodon brevis, Pict. & Humb.]

In his description of the head of this fish Davis does not

make suflicient allowance for imperfections and the result of

crushing. It exhibits a very stout apparently toothless pre-

maxilla, and the articulation of the mandible is clearly below

the hinder border of the orbit. Remains of the right man-
dibular ramus bear a very large erect lanceolate tooth near

22*
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the symphysial end, and the lower portion of the left

mandibular ramus (described as " a narrow bone " by Davis)

is shown from within. Except the large laniary just

mentioned, the remains comprise no traces of teeth. The
liead, indeed, has precisely tlie aspect of that of Spaniodon,

which is characterized by a single pair of enlarged teeth near

the symphysis of the mandible. If the trunk and fins be

carefully compared with Spaniodon, they also will be found

to present no generic differences from the latter. The
number of vertebrae is approximately 50, and, as shown by

the sigmoidal curvature of the vertebral axis, the abdominal

region is shortened by crushing. The fins, as described and

figured by Davis^ are exactly those of Spaniodon. Allowing,

indeed, for the distortion already mentioned, there is no

reason why the fish should not be referred to Spaniodon

hrevis *. Possibly the resemblance escaped Davis's observa-

tion on account of the extreme distortion of the speciraea

which he selected to represent the latter species f-

5. Pantopliolis dorsalis^ J.W. Davis, he. cit. p. 600, pi. xxxvi.

fig. 2.

The specimen on which this genus and species are founded

is still unique, and unfortunately too imperfect to display the

essential characters of the fish it represents. The head is

distorted and exposed chiefly from beneath, but only a few
fragments are distinguishable. It is clear that the postero-

lateral portion of the cranium was ornamented with fine

radiating lines. Remains of the two opercula show that they

were similarly ornamented with very prominent fine ridges

radiating backwards from the point of suspension. The
mandible must have been slender, about as long as the

cranium, and probably destitute of external ornament. Near
its symphysial end, but not quite at the extremity, is a rela-

tively large lanciform tooth, laterally compressed, the crown
marked by very feeble longitudinal striations, the base slightly

expanded and fused witli the dentary bone. Remains of

three similar but smaller teeth are seen well-spaced further

back in the same I'amus. Another large laterally-compressed

tooth, evidently displaced, is also exposed below the anterior

end of the ramus, and there are scattered traces of compara-
tively small pointed teeth. Beneath the mandible there are

indications of about 12 pairs of slender, well-spaced, branchio-

stegal rays, as already noted by Davis. The vertebral centra

* Pictet & Humbert, oj). cit. p. 86, pi. xii. figs. 3, 4.

t J. W. Davis, loc. cit. p. 592, pi. xxxiv. fi-j. 1.
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seem to have been well ossified, but much constricted, and all

those preserved belong to the abdominal region. Nothing
can be added to the description of the dorsal scutes given by
Davis ; but appearances suggest that at the broken hinder

end of the fossil the row of scutes terminates, while the dorsal

fin begins. The only scales shown are those of the two
swallowed fishes in the abdoriien.

On the whole, it seems ])robable \\\\xi PantophoUs will prove
to be a member of the same extinct family of Scopeloids as

Enchodus. It is remarkable for the length and slenderness

of the abdominal region, the large size of the pectoral fins,

and the unusually numerous median dorsal scutes.

XXXIV.

—

Key to the Isopods of the Pacific Coast of North
America, loith Descriptions of Tvoenty-ttco new Species. By
Harriet Richardson.

[Concluded from p. 277.]

IV. ASELLOTA.

Analytical Key to the Families of Asellota'^.

a. Lateral parts of cephalon scarcely expanded.

Eyes, when present, small, lateral. Peduncle

of inferior antennre without small accessory

appendage outside of third joint. Legs nmbula-

tory, except first pair, which are distinctly sub-

cbeliform ; legs with dactylus generally uniungui-

culate. First pair of pleopoda in female very

small, not operculiform. Outer lamella of second

pair very large and iucrusted, so as to form,

together with con-espondiug lamellte of other

side, a sort of operculum, covering the two suc-

ceeding pairs XL Asellid.e.

a. Lateral parts of cephalon usually lamellarly ex-

panded. Eyes, when present, usually subdorsal.

Peduncle of inferior antennae generally with

small accessory appendage outside of third joint.

Legs subequal in length with dactylus, generally

bi- or triunguiculate ; first pair sometimes

prehensile. First pair of pleopoda in female

transformed into a single large opercular plate.

Outer lamellae of two succeeding pairs narrow

and confluent with basal part XII. Jaxirid.^.

* Sars, Crust, of Norway, ii. 1397, pts. 5, 6, pp. 95, 98.
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Family XI. Asellidse.

24. AsELLUSj Geoffrey.

Dactyli of last six pairs of pereiopoda uniunguiculate.

Lateral margins of segments produced. Eyes distinct, lateral.

Mandibles strong, with a three-jointed palp. Head without

rostrum.

C6. Asellus tomalensis, Harford.

Asellus tonvdensis, Harford, Proc. Cal. Acad. Sci. vii. 1877, pt. i.

pp. 54, 55.

Ilah. Tomales Bay, California.

Family XII. JauiridaB.

Analytical Key to the Genera o/ Janiridte.

a* Eyes dorsal. Antennge of first pair well developed,
with multiarticulate flagellum. Antennse of second
pair long, with multiarticulate flagellum, peduncular
joints not dilated. Mandibles with a three-jointed

palp and with cutting-part separated from molar part

by a deep incision.

b Head without any true rostrum. First pair of
antennse extremely small, with flagellum rudi-

mentary. Second pair of antennas of moderate
length, without any distinctly squatniform append-
age. First pair of legs not prehensile. Uropoda
extremely small, branches very short, nodiform . . 25. Jcc7'a.

v. Head with prominent rostral projection, or with a

comparatively small rostrum, or without rostrum.
First pair of antennae well developed; flagellum
multiarticulate. Second pair of antennae very much
elongated, with a well-marked scale-like appendage
outside of third joint. First pair of legs prehensile,

carpus large, subfusiform, and edged inside with
spines

;
propodus narrow, linear, and very movably

articulated to carpus, so as to admit of being bent
in against it. Uropoda largely developed, with
branches slightly unequal.

c. Head with lateral parts produced to very promi-
nent acute lappets. Segments of thorax with
lateral parts laciniate and produced. Caudal
segment forming on each side, at the end, a tri-

angular expansion 20. lanthe,
c'. Head with lateral parts not produced into lappets.

Segments of thorax with lateral parts not pro-
duced, not laciniate. Caudal segment rounded,
not expanded laterally 27. Janira.

* Id. pts. 5, 6, pp. 98-100, 103, 104.
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a'. Eyes lateral. Antennae of the first pair small, with
tiagellum obsolete. Antennao of the second pair

short, with peduncular joints dilated; rudimentary
flagellum containing five articles and equal in length

to the width of the head. Mandibles with a three-

jointed palp and with cutting-part composed of five

teeth 28. Jicropsis.

25. JjERA, Leach.

67. Jcera wakishiana, Spence Bate.

Jara wakiskiana, Spence Bate, Lord's Naturalist in British Columbia,
ii. 1866, p. 282 ; C. Bovallius, Bihang till K. Sv. Vet.-Akad. Ilaudl.

ii. 1886, no. 15, p. 49.

Ilab. Esquimault Harbour, British Colutubia.

26. Ianthe, Bovallius.

Analytical Key to the Species of Ianthe.

a. Head with prominent rostrum ; lateral mar-
gins incised and produced into two angula-

tions. Second and third thoracic segments
with epimeral lobes double. Terminal
segment of body with lateral angulations

and central portion acute 68. /. triangulataf sp, n.

a'. Head without rostrum ; lateral margins
entire and produced into one anterior

angvdation. Second and third thoracic

segments with epimeral lobes single.

Terminal segment of body with lateral

angulations and central portion blunt and
rounded 69. Z erostrata, sp. n,

68. Ianthe triangulata^ sp. n.

Surface of body smooth ; colour yellow, marked with black

dots.

Head with rostrum in front equal to one half the length of

head. Anterior margin lobate, between the rostrum and the

lateral angulations. The side of the head is produced in two
angulations, the upper one extending in an oblique direction

and not reaching beyond the anterior margin of the head.

The first pair of antennsB are not as long as the width of the

head. The second pair of antennae are longer than tiie body.

The lateral margins of the first segment are produced into

two angulations ; those of the second and third into two^ with

the epimera produced into two-lobed angulations ; those of

the fourth into two lobes, the small epimeral lobe or angula-

tion between ; and those of the fifth, sixth, and seventh into

one large upper lobe and one small lower lobe.
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The terminal segment is produced backward at the sides

into two sliarply pointed angulations, with a broad triangulate

central lobe between, to which the uropoda are attached.

Fi?. 29.

lanthe triangulata. X 13|.

The uropoda are longer than the terminal segment, the outer

branch somewhat shorter than the inner one, and both fringed

\A ith hairs.

First pair of legs prehensile, remaining pairs simple.

Two specimens were collected by Mr. Heath at Monterey
Bay, California.

Ti,2)e. No. 22582, U.S. N. M.
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69. lanthe erostrata, sp. n.

Head two and a half times broader than long, with promi-

nent antero-lateral angulations. Lateral margins produced,

entire. In place of the rostrum, which marks all the other

known species of this genus, there is a small median point.

Tlie eyes are dorsally situated a short distance from the lateral

edges. Tiie first pair of anteiinfe are short, not equal to

the width of the head. The second pair are broken in the

specimen examined.

lanthe erodrata. x 13|.

The first thoracic segment is produced laterally in two
angulations. The second, third, and fourth segments are each

produced in two angulations, with a small epimeral lobe in

between. The fifth, sixth, and seventh segments have each

a large anterior lobe and a small posterior epimeral lobe.

The terminal segment has two bluntly triangular angula-

tions, one on either side of a bluntly triangular central portion.

The uropoda are about as long as the caudal segment, are

styliform, with branches nearly equal. The first pair of legs

are prehensile. The others are simple, biunguiculate. One
specimen w^as collected at Chichagof Harbour, Attu (Aleutian

Islands), by Mr. W. H. Dall.

Type. No. 22G10, U.S. N. M.
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27. Janiea, Leach.

70. Janira occidentalism Walker.

Janirn occidentalis, "Walker, Tmns, Liverpool Biol. Soc. xii. 1898,

pp. 280, 281, pi. XV. figs. 7-10.

Hah. Puget Sound, Washington.

28. J^ROPSiS, Kcehler.

71. Jceropsis lobata, sp. n.

Surface of body smooth.
Colour very peculiar and striking. The head is brown.

The first thoracic segment is perfectly white, without any

Fi-^ 31. Fig. 32.

Fig. 33.

Fig. 31.—Maxilliped and mandiblo of Jaropsis lobata.

Fig. 32.

—

Jcsropsis lobata. X 20.

Fig. 33.—Antennjc of Jceropsis lobata.

markings ; the second, third, and fourth segments are brown
;

the fifth and sixth are white ; the seventh thoracic segment
and the caudal segment are brown. This peculiar marking
gives the body a striped appearance.
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Head large; front produced into a prominent triangular

process, with rounded apex, very broad at the base, occupying

half the anterior margin of the head. The antero-lateral

angles of the head are produced in acute angles on either side

to a distance equal to half the length of the frontal process.

The eyes, which are small, are situated on the extreme lateral

margins of the head. The first pair of antennae are extremely

small, equal in length to less than half the width of the

head ; flagellum obsolete. The second pair of antenna are

also extremely short, equal in length to the width of the head,

with rudimentary flagellum, composed of about five joints, and

with peduncular joints dilated. Mandibles have the cutting-

part composed of five teeth; palp three-jointed.

The thoracic segments are subequal in length, with lateral

edges produced, but not laciniate, and separated from each

other by lateral incisions.

Caudal segment regularly rounded, with two small in-

cisions at the place where the uropoda are attaclied, between
which is a rounded lobe. Uropoda are extremely small,

short, nodiform.

Legs simple, similar in structure, with biunguiculate

dactyli.

Two specimens from Monterey Bay, California, were sent

by Mr. Heath.

Type. No. 22583, U.S. N. M.
This species is very close to Jceropsis brevicoriiis, but differs

in the following points :—the colouring of the body, which in

J. hrevicornis is perfectly transparent and colourless, with

the exception of the head, which is marked with a large

brown spot, while in our species the head is dark, as are also

the entire second, third, fourth, and seventh thoracic segments

and the terminal abdominal segment, the other segments
being colourless ; in the shape of the terminal segment, which
is perfectly rounded in J. hrevicornis and fringed with hairs,

while in our species there are two posterior incisions for the

reception of the uropoda, and an absence of hairs ; in the

larger median lobe on the anterior margin of the head ; in the

acuteness of the antero-lateral angles of the head, which are

rounded in J. hrevicornis ; in the more angular post-lateral

angles of the head ; and in the more angular antero- and post-

lateral angles of the thoracic segments. Other differences are

noticed from a comparison of both pairs of antennte.
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V. ONISCOIDEA.

Analytical Key to the Families of Oniscoidea.

a. Flagellum of outer antennse not multiartlcu-

late. Buccal mass not very prominent
Lelow. First maxilte liave two plumose
setae on the inner plate. Mandibles with
molar expansion obsolete, without any
triturating surface, it being replaced by
brush-like recurved sette. Maxillipeds
with terminal part three-articulate ; epi-

gnath large, flanking the basal part.

Sexual appendage of male simple and
generally connected witli inner rami of

first pair of pleopoda. Uropoda with inner

branch smaller than outer and attached far

in front of it.

b. External antennte generally long, close

together, with antennal openings large.

Body scarcely able to be contracted into

a ball. Head less manifestly immersed
in first thoracic segment. Lateral parts

of the head separated by a vertical mar-
ginal and inframarginal line. Clypeus
arched. Legs generally long. Uropoda
produced, reaching beyond the terminal
segment of the abdomen and the post-

terniinal segment. Terminal segment
narrower than preceding ones and coni-

cally produced at end XIIL Oniscid^.
b'. External antennae generally short, with

antennal openings small. Body able

to be contracted into a ball. Head
immersed in first thoracic segment.
Lateral parts of the head undifferen-

tiated. Clypeus perpendicular. Legs
generally short. Uropoda short, not

reaching beyond the epimera of the

terminal segment of the abdomen
or the post-terminal segment. Terminal
segment short and broad XIV. Abmadillidid-e.

«'. Flagellum of outer antennoe multiarticulate.

Buccal mass prominent. First maxilUe
have three plumose setae on the inner

plate. Mandibles with molar expansion
large and broad, exhibiting a finely fluted

triturating surface. Maxillipeds with
temiinal part distinctly five-articulate

;

epignath short. External sexual ap-

pendages in male double. Inner ramus of

first pair of pleopoda of a similar struc-

ture in both sexes. Uropoda with both
branches styliform XV. Liqiid^e.
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Family XIII. OniscidaB.

Analytical Key to the Genera o/ Oiiiscida3.

f. Flagelkim of external anteuase biarticulate.

External opercular ramus of the first, second,

and rarely of the third or all the pairs of tlie

abdominal appendages furnished with trachea.

h. Lateral lobes of the head large ; frontal lobe

more or less projecting. Eyes subdorsal.

First two abdominal segments generally very

short ; three following ones large, witla large

epimera. Terminal segment not reaching

beyond the epimera of preceding segment.

Uropoda somewhat even, longer in male than

in female 29. ForcelUo.

b'. Lateral lobes ofhead small, hardly projecting

;

frontal lobe obsolete. Eyes lateral. First

two abdominal segments scarcely shorter

than those following. Epimera of all the

segments small. Terminal segment ex-

tending beyond the epimera of preceding

segment. Uropoda subequal in both sexes . . 30. 3Ie(i)po/iort/ius.

a'. Flagellum of external antennce triarticulate.

External opercular ramus of abdominal append-
ages containing no special respiratory organ.

b. Front of head produced at the middle and at

the sides in tubereles ; lateral tubercles horn-

like. Epimera of abdominal segments mode-
rate or small 31. Alloniscus,

b'. Front of head not produced, with lateral lobes.

Epimera of abdominal segments large .... 32. Lyiwobius.

29. POECELLIO, Latreille.

Analytical Key to the Species of Porcellio.

a. Surface of body smooth.

b. Frontal median lobe of head rounded, a

little produced. Articles of the flagel-

lum of external antennfe equal in length.

Last segment of the abdomen with its

extremity widely rounded 72. P.formosus, Stuxberg.

b'. Frontal median lobe of head more
acute, minute. First article of the

flagellum of external antennae equal

in length to the other or a little

longer. Last segment of the abdomen
with its extremity acute 73. P. lavis, Latreille.

a'. Surface of body closely and roughly

granulated 74. P. scaber, Latreille.

72. Porcellio formosus J Stuxberg.

losus, Stuxberg, CEfversigt af Vetensk.-^

p. 57 ; Budde-Lund, Crust. Isop. Terresti

Hah. San Francisco and San Pedro, California.

Porcellio formosus, Stuxberg, ffifversigt af Vetensk.-Akad. Fiirhandl.

1875, no. 2, p. 57 ; Budde-Lund, Crust. Isop. Terrestria, 1883, p. 141.



330 Miss H, Richardson on the Isopods of the

73. PorcelUo Icevis, Latreille.

Foi-celHo IceviSjludLivQiVie, Hist. Crust. Ins. vii. p. 46; Gen. Crust, i.

p. 71 ; Leach, Ediub. Encycl. vii. p. 406; Transact, xi. p. 375,

Oniscus Icevis, Lamarck, Hist. Nat. An. s. Vert. v. p. 154 ; 2nd ed. v.

p. 261.

(?) PorcelUo Icevis, Risso, Crust. Nice, p. 156 ; Hist. Nat. pp. 119, 163
;

Desmarest, Consid. p. 321.

(?) PorcelUo Der/eeri, Audouin and Savigny, Descript. de I'iigypte,

p. 289, pl. xiii. fig. 5.

PorcelUo eucercus, Brandt, Bull. Soc. Imp. d. Moscou, vi. 1833, p. 177
;

Milne-Edwards, Hist. Nat. des Crust, iii. p. 168.

PorcelUo srjriucus, Brandt, Bull. Soc. Imp. d. Moscou, vi. 1833, p. 178
;

Milne-Edwards, Hist. Nat. des Crust, iii. p. 170.

PorcelUo miisculus, Brandt, Bull. Soc. Imp. d. Moscou, vi. 1833.

PorcelUo cinerascens, Brandt, Bull. Soc. Imp. d. Moscou, vi. 1833,

p. 178.

PorcelUo duhius, Brandt, Bull. Soc. Imp. d. Mos?ou, vi. 1833, p. 178
;

Milne-Edwards, Hist. Nat. des Crust, iii. p. 170.

PorcelUo Poeyi, (.i\\6vm, Comptes Reudus, 1837, p. 132.

PorcelUo Icevis, Milne-Edwards, Hist. Nat. des Crust, iii. p. 169 ; Regue
An. Plancb. p. 71 bis, fig. 2.

PorcelUo urbicus, Koch, Deutsch. Crust, p. 36.

PorcelUo Dec/eerii, Brandt, Wagner, Reise Alg. iii. 1836, p, 278.

PorcelUo ovatvs, Zaddacli, Synops. p. 13.

PorcelUo flavipes, Koch, Berichtig. «.'tc. p. 200, pl. viii. fig. 97.

PorcelUo Deijeerii, Lucas, Expl. d'Alg. i. pp. 09, 139.

PorcelUo Icevis, Lereboullet, M6m. de la Soc. de Strasbourg, iv. p. 45,
pl. i. fig. 7, pl. iii. figs. 55-60.

PorcelUo Poeyi, Gu^rin, Ramon de la Sagra, Crust, p. 07 ; Saussure,

Mem. p. 61, pl. v. fig. 34.

PorcelUo cube?2sis, Saussure, M^m. p. 01, pl. v. fig. 35.

PorcelUo Sumichrasti, Saussure, M6m. p. 02, pl. v. fig. 36.

PorcelUo cotillce, Saussure, M^m. p. 02, pl. v. fig. 37.

PorcelUo mexicu7ius, Saussure, Mem. p. 03, pl. v. figs. 39, 40.

PorcelUo aztecus, Saussure, M^m. p. 63, pl. v. fig. 38.

PorcelUo interruptus. Heller, Verb, zool.-bot. Ges. Wien, xi. p. 495
;

' Novara ' Exp. p. 136, pl. xii. fig. 6 (vix adult).

PorcelUo Icevis, Plateau, Crust. Isop. p. 10 ; Budde-Lund, Nat. Tids-
skrift, 3rd ser. vii. p. 236.

PorcelUo aztecus, Miers, Proc. Zool. Soc. London, 1877, p. 669.

PorcelUo Icevis, Uljanin, Crust. Turkest. p. 17, pl. iv. figs. 1-10; Budde-
Lund*, Crust. Isop. Terrestria, 1885, pp. 138-141 ; Hansen, Bull.

Mus. Comp. Zool. Harvard College, xxxi. 1897, p. 124.

Ilah. Distribution world-wide ;
Colfax, California {Cook

and Jaquay) ; Monterey, California ; Unalaska.

74. PorcelUo scaler, Latreille.

Oyiiscus asellus, hinnseus, Fu. Su. p. 2058; Syst. Nat. i. p. 1001; in

part.

PorcelUo scaler, Latreille, Hist. Crust. Ins. vii. p. 45 ; Gen. Crust, i.

p. 70 ; Leach, Edinb. Encycl. vii. p. 406.

* See Budde-Lund fur further synonymy.
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Onisciis granulatus, Lamarck, Hist. Nat. des Animaux sans Vertebres, v.

p. 154 ; 2ud ed. v. p. 261.

Porcellio sciiber, Risso, Crust, de Nice. p. loo ; Hist. Crust, p. 119.

PorcelUo nigra, Say, Journ. Phil. Acad. i. p. 432.

Porcellio grunidatus, Br6bisson, Mem. Soc. Calv. 1825, p. 261.

Porcellio .tcaber, Desmarest, Consid. Crust, p. 321 ; Brandt and Ratze-
buro-, Med. Zool. ii. p. 77, pi. xii. figs. 1-4 and A-B ; Brandt, Cousp.

p. 14 (Bull. Soc. Imp. d. Naturalistes de Moscou, vi. 1833).

Porcellio Brandtii, Milne-Edwards, Hist. Nat. des Crust, iii. p. 168.

Porcellio grccnidatus, Milne-Edwards, Hist. Nat. des Cru.st. iii. p. 169,
pi. xxxii. fig. 21.

Porcellio scaler, Milne-Edwards, Cuvier, Reg. An. 1849, pis. Ixxi.-

Ixxi. his.

Porcellio nigra, Gould, Rep. Crust, p. 337.

Porcellio scaler, Koch, Ueutschlands Crust, p. 34.

Porcellio dulius, Koch, Deutschlands Crust, p. 34.

Porcellio asper, Koch, Berichtig. p. 207, pi. viii. tig. 98.

Porcellio scaler, Lereboullet, Mem. Strasb. iv. p. 34, pi. i. figs. 4, 5,

pi. ii. figs. 43-47.

Porcellio genunulatus, Dana, Crust. U.S. Expl. Exp. 1853, p. 725,

pi. xlvii. fig. 7 ; Stimpson, Journ. Bost. Soc. Nat. Hist. vi. p. 66.

Philoscia tuherculalata, Stimpson, Proc. Cal. Acad. Sci. i. p. 89.

Porcellio scaler, Sill, Crust. Sieb. 1861, p. 3 ; Bate and Westwood,
Brit. Crust, ii. p. 475.

Porcellio paulenses, Heller, ' Novara ' Exp. p. 136, pi. xii. fig. 5.

Porcellio scaler, Plateau, Bull. Acad. r. Belgique, 2nd ser. xxix. 1870,
no. 2, p. 8 ; E. Brandt, Horae Soc. Ent. Ross. viii. p. 167 ; Budde-
Lund, Nat. Tid.sskrift, 3rd ser. vii. p. 238 ; Prospectus, p. 3 ; Bos,
Crust. Hedrioph. Nederl. pp. 38, 91 ; Budde-Luud, Crust. Isop.

Ten-estria, 1885, pp. 129-131 *.

Bah. Distribution world-wide; San Francisco, California;

San Pedro, California ; Puget Sound.
Budde-Lund suggests that PorcelUo gemmulatus^ Dana,

differs in no wise from Porcellio scaher f.

30. Metoponorthus, Budde-Lund.

75. 2Ietoponorthus pruinosus, Budde-Lund |.

Metopo7iorthus pruinosus, Budde-Lund, Crust. Isop. Terrestria, 1885,

pp. 169, 170.

Porcellio maculicornis, Koch, Deutschlands Crustacean, 1840, p. 34

;

Stuxberg, (Efversigt af Vetensk.-Akad. Forhandl. 1875, no. 2, p. 55.

Hob. California.

31. Alloniscus, Dana.

Analytical Key to the Species q/" Alloniscus.

a. Surface of body very densely granulated.
Margins of epimera serrated 76. A. mirahilis, Stuxberg.

* See Budde-Lund for further synonymy,

t Crust. Isop. Terrestria, 1885, p. 131.

X See Budde-Lund for further synonymy.
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a'. Surface of body punctate.

b. Lateral processes of the head large, [Lund.
prominent 77 . A, cornutus, Budde-

b'. Lateral processes of the head small,

scarcely prominent 78. yl. percorivexus, Dana.

76. AUoniscus mirabth's (Stuxberg).

Rhinoryctes mirnbilis, Stuxberg, CEfversigt af Vetensk.-Akad. FiJrhandl.

1875, no. 2, p. 5L
Allcmiscus mirahilis, Budde-Lund, Crust. Isop. Terrestria, 1885, p. 229,

Hah. California.

77. AUoniscus cornutus, Budde-Lund.

AUoniscus cornutus, Budde-Lund, Crust. Isop. Terrestria, 1885, pp. 228,
229.

Hah. California.

78. AUoniscus pe7-convexus J Dana.

AUoniscus perconvexus, Dana, Proc. Acad. Nat. Sci. Philad. vii. p. 176 ;

Stimpson, Journ. Bost. Soc. Nat. Hist. vi. p. 66 ; Budde-Lund,
Crust. Isop. Terrestria, 1885, p. 225.

(?) AUoniscus maculosiis, Harford, Proc. Cal. Acad. Sci. pt. 1, vii. 1877,

p. 54.

Fig. 34.

AUoniscus perconvexus, Dana. X 8.

Hah. California; Pacific Grove ; Santa Barbara ; Monterey
Bay, collected by Mr. Heath; Tillamook Head, Oregon.
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?>2. Lyprobius, Budde-Lund.

79. Lyprobius pusillusj Budde-Luad.

L;/probiiis jmsHhis, Budde-Luad, Crust. Isop, Terrestria, 1885, p. 230.

Hab. California.

Faniilv XIV. Armadillididge,

33. CuBARis, Brandt.

Outer branch of the uropoda small or minute, rather

.smooth. Terminal segment not shorter than uropoda. Ter-
minal segment posteriorly truncate. Clypeus very short,

with the superior margin entire, lobated at the sides. Ter-
minal abdominal segment subtetragonal. External branch

of the uropoda inserted in the middle of the internal lateral

margin of the basal joint.

Analytical Key to the Species o/Gubaris*.

a. Last abdominal segment longer than [Lund),
broad 80. C. ccdi/oniica (Budde-

a'. Last abdominal segment a little trans-

verse, with median constriction. An-
tennae minutely roughened 81. C. affinis (Dana).

80. Cubaris californica (Budde-Lund).

Armadillo speciosus, Stuxberg, CEfversigt af Vetensk.-Akad. Forhandl.

1875, no. 2, p. 62.

Armadillo californica, Budde-Lund, Crust. Isop. Terrestria, 1885, p. 40.

Hab. California : San Francisco and San Pedro.

Budde-Lund t remarks that perhaps this species does not

differ from Cubaris affinis (Dana).

81. Cubaris affinis (Dana).

Spheriilo affinis, Dana, Proc. Acad. Nat. Sci. Philad. vii. 1854, p. 176;
Stimpson, Journ. Bost. Soc. Nat. Hist. vi. 1857, p. 65.

Armadillo affinis, Budde-Lund, Crust. Isop. Terrestria, 1885, p. 39.

Hab. California.

Family XV. Ligiidse.

Analytical Key to the Genera of Ligiidse.

a. Uropoda equal in length, styliform, often filiform.

Interior mala of the mandibles with numerous

* Cubaris is oldest synonym of preoccupied Armadillo (Stebbing, Hist,

of Crust. 1893, p. 433).

t Crust. Isop. Terrestria, 1885, p. 40.

Ann. & Mag. N. Hist. 8er. 7. Vol. iv. 23
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pencils of hairs. Last segmeut of body broad, witli

distinct epimeral plates. Maxillipeds with palp

four- to five-jointed ; epignath rounded 34. Ligxa.

a'. Uropoda unequal in length.

b. Extremity of uropods furnished with two long

apical bristles. Interior mala of right mandible

with three pencils of hairs, of left mandible with

five pencils of jiairs. Last segmtnt of body
small and without any epimeral plates. Maxilli-

peds with a five-jointed palp ; epignath narrow,

linguiform 35. Ligidium.

b'. Extremity of uropods not furnished with two
long apical bristles 38. Stijloniscus,

34. LiGiA, Fabricius.

Analytical Key to the Species o/Ligia.

a. External antennae shorter than the body.

b. Caudal stylets about equal to half the

length of body 82. i. occidentalis, Dana.

b' . Caudal stylets about equal to one fifth

the length of body 83. i. Pallasii, Brandt.

a , External antennae longer than body or

equal to length of body. Caudal stylets

about equal to two thirds length of

body 84. L. exotica, Roux.

82. Ligia occidentalism Dana.

Ligia occidentalis, Dana, U.S. Expl. Exp., Crust, ii. p. 742, pi. xlix.

fig. 7 ; Proc. Acad. Nat. Sci. Philad. vii. p. 176; Stimpson, Bost.

Journ. Nat. Hist. vi. 1857, p. 66 ; Harford, Proc. Cal. Acad. Sci.

vii. 1877, p. 116 ; Budde-Lund, Crust. Isop. Terrestria, 1885, p. 264.

Hah. California : San Francisco Bay ; San Diego ; Sacra-

mento River ; Monterey Bay ; Lower California.

83, Ligia Pallasii^ Brandt.

Liqia Pallasii, Brandt, Bull. Soc. Inip^r. des Natur. de Moscou, vi.

1833, p. 172.

Ligia (hlatata, Stimpson, Bost. Journ. Nat. Hist. 1857, p. 67, pi. xxii.

fig. 8 ; S. I. Smith, Report of Progress of Geological Survey of
Canada, 1878-79.

Ligia septentrionalis, Lockington, Proc. Cal. Acad. Sci. vii. 1877, pt. 1,

p. 46.

Ligia Stijnpsoni, Miers, Proc. Zool. Soc. 1877, p. 671 (see footnote).

Ligia Pallasii, Budde-Lund, Crust. Isop. Terrestria, 1885, pp. 261, 262.

Jlob. Unalaska
;
Sitka ; Tanagcr, Aleutian Islands ; Vic-

toria, Vancouver Island
; Puget Sound ; California.
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84. Ligia exotica, Roux.

Ligia exotica, Roux, Crust. M(5dit. p. 3, pi. xiii. fig. 9.

Ligia grandis, Perty, Spix, H. Martius, p. 212, pi. xl. fig. 13.

Ligia Gaudichaudii, Milne-Edwards, Hist. Nat. des Crust, iii. p. 157.

Ligia Baudiniajia, Milne-Edwards, Hist. Nat. des Crust, iii. p. 155.

Ligia {Italica) coriacea, Koch, Deutschl. Crust, p. 36 ; Berichlig. p. 211.

Ligia Gaudichaudii, Dana, Expl. Exp. p. 741, pi. xlix. figs. 6 a-h

;

Nicolet, Gay, Hist. Chile, iii. p. 265.

Ligia Baudiniana, Miers, Proc. Zool. Soc. 1877, p. 670.

Ligia exotica, Budde-Limd; Crust. Isop. Terrestria, 1885, pp. 26G-268>

Hah. Widely distributed ; California ; Topolobampo,
Mexico {Mr. Edward Palmer) .

35. LiGiDiUM, Brandt.

Analytical Key to the Species (?/"Ligidium.

a. Inner process of the basal article of the

uropoda three times shorter than the

teruiinal external branch ; internal ter-

minal branch reaching the apex of the

external branch ; the two terminal hairs

equal in length to the external branch. . 85. L. hypnorum (Cuvier).

a' . Inner process of tlie basal article of the

uropoda four times shorter than the

terminal external branch ; internal ter-

minal branch long, extending much
beyond the apex of the external branch,

being a sixth part longer ; the two ter-

minal hairs short, equal in length to half

the external branch 86. i. tenue, Budde-Lund.

85. Ligidium hypnorum (Cavier).

Oniscus hjpnorum, Cuvier, Journ. d'llist. nat. ii. p. 19, pi. xxvi.

Ligidium hypwrujn, Budde-Lund, Naturhistorisk Tidsskrift, 3rd ser.

vii. 1870" p. 225 ; Stuxberg, GEfversigt af Vetensk.-Akad. Furhandl.

1875, no. 2, p. 48.

Ilah. California [Stuxberg).

86. Ligidium tenue, Budde-Lund.

Ligidium tenue, Budde-Lund, Crust. Isop. Terrestria, 1885, p. 258.

Hah. Sitka Lsland.

36. Styloniscus, Dana.

87. Styloniscus gracilis, Dana.

Styloniscus gracilis, Dana, Proc. Acad. Nat. Sci.Philad.vii_185 1-55,

p. 176; Stimpson, Journ. Bost. boc Nat. Hist. vi. 18.)/, p. 60;

Budde-Lund, Crust. Isop. Terrestria, 1885, p. 271.

Hab. California.
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VI. EPICAEIDEA,

Family XVI. Bopyridse *.

Body of female primarily disciform, variously modified

subsequently by retrogressive metamorphosis ; distinctly

segmented ; more or less asymmetrical, twisted now to

right, now to left ; dorsal face flattened ; head deeply sunk
in thorax and carrying in front two pairs of rudimentary

antennte; eyes, when present, dorsal. Maxillipeds lamellar,

biarticulate, obtecting the oral area below, and more fre-

quently exhibiting a small terminal joint, and, at base, two
curved lanceolate appendages. Legs seven pairs, sometimes
obsolete on one side, and all of same structure, short, pre-

hensile ; coxal plates obsolete or distinctly defined. Incu-

batory plates, five pairs, more or less arching over the ventral

face of the thorax ; first pair, as a rule, concealed by second

and divided by a transversal fold into two segments. Abdo-
men more or less distinctly segmented

;
pleopoda forming

simple or double lamella?, all of the same structure, rarely

obsolete. Uropoda when present simple lanceolate. Male
elongate, very small, symmetrical ; segments of thorax distinct,

those of abdomen sometimes distinct, sometimes confluent.

Mouth-parts simple, conic; posterior antenna with flagellum

four-articulate; legs of uniform structure; uropoda with
inner branch shorter than outer. Parasitic on decapodous
Crustacea f.

This family has not been suflSciently worked up to oflfer as

yet any systematic arrangement of the genera \.

37. Argeia, Dana.

Analytical Key to the Species of Argeia.

a. Head transverse. All the thoracic

branchial appendages present. All
the abdominal appendages present. . 88. A, puffettensis, Dana.

a'. Head bilobate. Thoracic branchial

appendages apparently absent in

some of anterior segments. Last
three pairs of abdominal appendages
wanting 89. ^. depauperata, Stimpson.

* Sars, ' Crustacea of Norway,' ii. 1898, pp. 195, 190, pis. xi., xii.

f 15opyrida3 parasitic on Craiif/on crariffim (Linnanis), Nectucranfjon lar

(Owen), Nvdocrantjon ulai^kevsix, Kingsley, and other shrimps, have been
reserved for more detailed study.

X See Hansen, Bull. Mus. Comp. Zool. Harvard College, xxxi. (1897)

p. 112.
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88. Argeia pugettensis^ Dana.

Argeia puc/ettensis, Dana, U.S. Expl. Exp., Crust, ii. p. 804, pi. liii.

fig. 7 ; Stimpson, Best. Journ. Nat, Hist. vi. 1857, p. 71,

Hah. Puget Sound, on Crangon munita.

89. Argeia depaujyerata, Stimpson.

Argeia depauperata, Stimpsou, Bost. Jouru. Nat. Hist. vi. 1857, p. 71.

Hah. San Francisco Bay, on Crangon frandscarum.

38. Phyllodueus, Stimpson.

90. PhyUodurus abdominalis^ Stimpson.

Phyllodurus abdominalis, Stimpson, Bost. Journ. Nat. Hist. vi. 1857,

p. 71; Lockington, Proc. Cal. Acad. Sci. vii. 1876, pt. 1, p. 57.

Hah. Puget Sound ; Tomales Bay, California ;
" on the

common Upogehia.^^

39. BOPYROIDES, Stimpson.

91. Bopyroides acutimarginatusy Stimpson.

Bopyroides acutimurginatus, Stimpson, Proc. Acad. Nat. Sci. Philad.

xvi. 1864, p. 156.

Hob. Puget Sound, on Spironiocaris brevirostris.

40. PSEUDIONE, Kossmann.

Analytical Key to the Species of Pseudione.

a. Antennae five-jointed. First pair of

maxillae absent. lu male, eyes present

;

maxillae -wanting ; last segment of ab-

domen cordate in foiin, being narrow

anteriorly and having its binder mar-

gin notched 93. P. Giardi, Calmaa.

a'. Antenna four-jointed. Maxillae normal,

present. In male, eyes wanting
;

maxillae normal, present ; last segment

of abdomen triaugiilar and entire .... 93. P. galacanthce, Hansen.

92. Pseudione Giardi^ Caiman.

Pseudione Giardi, Caiman, Ann. N. Y. Acad. Sci. xi. 1898, no. 13,

pp. 274-281, pi. xxxiv. fig. 5.

Ilab. Puget Sound, on Pagurus ochotensia (Brandt).
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93. Pseudione galacanthce, Hansen.

Pseudmie galacanthcs, Hansen, Bull. Mus. Comp, Zool. Harvard

College, xxxi. 1897, pp. 118-120, pi. v. fig. 22 ^

Hah. Gulf of California, in branchial cavity of Galacantha

diomedecB, var. parvispina, Faxon.

41. Bathygyge, Hansen.

94. Bath]/gi/ge grandis, Hansen.

Bathycfijye gr(mdis, Hansen, Bull. Mus. Comp. Zool. Harvard College,

xxxi. 1897, pp. 122, 124, pi. vi. figs. 2, 2 e.

Hab. Off Acapulco, in branchial cavity of Glyphocrangon

spinidosa, Faxon.

42. Ckyptione, Hansen.

95. Cryptione elongata, Hansen.

Crypiione elongnta, Hansen, Bull. Mus. Comp. Zool. Harvard College,

xxxi. 1897, pp. 112-115, pi. iii. figs. 5, 5 a, pi. iv. figs. \,\g.

Hah. Near Galapagos Islands, in branchial cavity of

Nematocarci7i7is Agassizh\ Faxon, which occurs as far north

as Acapulco, Mexico.

43. Paraegeia, Hansen.

96. Parargeia ornata^ Hansen.

Tararqcia omata, Hansen, Bull. Mus. Comp. Zool. Harvard College,

xxxi. 1897, pp. 120-122, pi. vi. figs. 1, 1 i.

Hah. Off Acapulco, Mexico, in branchial cavity of Sclero-

crangon procax^ Faxon.

44. loNE, Latreille.

97. lone cornuta, Spcnce Bate.

lone cornuta, Spence Bate, Lord's Naturalist in British Columbia, ii.

1866, p. 282.

lone thoracica, Heller, Carcinolog. Beitrag z. Fauna der Adriat. Meeres,
Verhand. zool.-bot. Gesellsch. Wien, xv. pp. 979-984, pi. xvii.

lone conada, Bate and AVestwood, Brit. Sessile-eyed Crust, ii. p. 253 ;

Giai'd and Bonnier, Contributions a I'^tude des IBopyriens, 1887.

Hah. Esquimault Harbour, British Columbia, in branchia

of Callianassa Jovgimana ; Vancouver Island.
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XXXV.—Phoca caspica and Phoca groenlandica.

By Prof. F. A. Smitt.

For identification of some subfossil bones of a seal which

were found several years ago in the glacial marl in the south

of Halland (^yest coast of Sweden), and sent to the Royal

Museum of Stockholm by the late Senator P. von Moller,

I had of course to compare them with the living species

of Scandinavian and Arctic seals, but was struck by some
discrepancies in all of them. The subfossil bones were the

following :—the eight posterior dorsal vertebrae, the live

lumbar vertebrae, the sacrum, one caudal vertebra, ribs from

the right side nos. I.-XIV., from the left side nos. II.-XV.,

one of the middle segments of the sternum, the pelvis with

the loose os penis, both the femora, the left tibia with the

fibula ; of the left foot there were the following bones—astra-

galus, calcaneum, scapholdeum, metatarsalia I., II,, IV., and
v., and the first phalanges of the five toes. This material

cannot be called scanty, and in other circumstances would
have been sufficient for a trustworthy determination of the

species, as at first sight there could not be more than four

species of the European fauna to be taken into consideration,

viz. :

—

Phoca vitulina, Fh.fcetida, Ph. caspica, and Ph. groen-

landica, of which the last has already been found once (perhaps

twice) in the Swedish glacial marl.

The two first-named species were easily excluded from the

comparison, because, so far as I know, they always have

the length of their femur, measured from the lower tip of

the inner condyle to the upper tip of the trochanter, more than

half the length of the tibia, or, if measured from the middle

of the lower margin of the articular (intercondyloid) groove

to the upper margin of the collum, more than 40 per cent, of

the length of the tibia. As to the other two species, which

have the greatest likeness to each other, at first it seemed

impossible to refer the subfossil bones to the Phoca groen-

landica, because although of comparatively small size they are

very strongly ossified. Thus, for instance, in one of our

skeletons of Phoca grcenlandica, with a tibial length of

224 millim., and with the two above-named femoral measure-

ments of 103 and 84 millim. respectively, the epiphyses

have not been ankylosed to the respective diaphyses, while in

the subfossil skeleton, with a tibial length of 186 millim. and
with the two femoral measurements 91 millim. and 73-5

millim. respectively, the ossification has completely united the

epiphyses and diaphyses; and in this respect the subfossil
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bones agree with the corresponding bones in a skeleton of

Phoca caspica of about 12 decim. length (to the tip of the

tail), -with tibia of 151 millim. and femur of 82 millim. and
67 millim. (as above). Although this difference of ossifica-

tion may depend on several other differences, the question thus

arose whether the subfossil bones did not belong to Phoca
caspica or perhaps to an extinct and hitherto unknown
variety of Phoca fcetida^ in which the degree of ossification

corresponds nearly with the general growth.
There is no doubt that Phoca caspica and Ph. fcetida^

although different (c/. Kadde, ' Reisen S. O.-Sibirien,' i.

p. 296), are very closely related*, and in the opinion of

many authors they should be regarded as varieties of one and
the same species. Unfortunately, hitherto, so far as I know,
only their external and cranial characters have been studied,

but in the other skeletal parts there may be found some
features which may throw more light on the question of

their relation to each other. So it will be seen that Phoca
caspica^ although land-locked, presents itself as an inter-

mediate form between Ph . fcetida and Ph. grcenlandica, which
latter, from its habitat, as is known, has received its syno-

nymic name oceanica.

In most of the cranial characters, and tliose of the chief

importance, as, for instance, in the form and direction of the

cristge frontales externa^ (linete semicirculares), in the breadth

of the interorliital septum, in the form and connexions of the

nasal bones, it is easy to see that Phoca groenlandica comes
midway between Ph. vitulina and Ph. Jcetida^ and that Ph. cas-

pica is intermediate between yce//c/a and groenlandica. Still

more is this last fact to be observed in the characters of the

pelvis and the hind limb ; but here Phoca groenlandica and
Ph. caspica in many respects form a group together, distinctly

separated from the other two species, for besides the above-

named proportions of tibia and femur, in the adult state they

both have the tibia very much longer than the pelvis as well

as than the skull, and their foramina obturatoria are propor-

tionately longer and narro^\er, always (at least in the adult

slate) longer than the length of tiie pelvis in front of them.
'Ihe most evident specific differences between caspica and
groenlandica are to be found in the skull, which in Phoca
caf-pica has most of the characters of Phoca foetida save the

form of the hind palatal margin, which lacks the sharp median

* As regards the chaiacters cited by the authors as common to Phoca
casjnca and Ph. foctida, 1 will only remark that the tuberculum ante-
orbilale is sometimes wanting in both these species.
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angle, tlms presenting an intermediate state between foetida

and (jroenlandica.

Kow, as tlie cranium is missing in our subfossil skeleton,

there will always be some uncertainty in the determination of

the species; but I think there are still some hints of syste-

matic value which refer the bones to Phoca grcenlandica. So
far as I can see, the pelvis, as compared with the tibia, is

shorter in caspica than in grcenlandica as well as in the sub-
fossil skeleton *, and in the former the metatarsals and the

phalanges digitorum are a little thinner and distally more
narrowed t. These differences indeed are slight, but as

they are consistent with the previous occurrences of Phoca
(jroenlandica in our glacial deposits, in accordance with them
we may determine our subfossil bones as belonging to the

Greenland seal. Nevertheless these bones justify us in

drawing attention to the fact that Phoca caspica is more nearly

allied to Phoca (jroenlandica than to any other species.

XXXVf.

—

Descriptions of new Species of the Genus
Lycajnesthes. l^y A. G. Butler, Ph.D.

Whilst working out the Lyca?nida3 of the genus Lyccenesthes

I have come across several species which have been con-
founded with known forms and require to be defined and
named.

* The length of the pelvis, so far as cau be seen from our collections,

in caspica is less, in grcenlundica and iu the subfossil skeleton more than
'JO per cent, of the length of the tibia.

t The least breadth of the first metatarsal iu caspica is less, in gr(Kn-

landica and iu the subfossil skeleton more than 13 per cent, of its length,

and the least thickness of the same bone in caspica is less, in the subfossil

skeleton and in (jrcenlandica more than 12 per cent, of its length. The
breadth of the distal end of the fifth metatarsal in caspica is less than
19 per cent., iu the other two more than 20 per cent, of its length ; the
least breadth of the same bone in the former is less, in the two latter

more, than lo per cent., aud the least thickness iu the former is less, in

the two latter more, than 12 per cent, of its length. As to the first

phalanx of the first digit, the breadth at the middle of the length of the
diaphysis iu caspica is less, in (jroenlandica and in the subfossil skeleton
more, than 14 per cent.

;
the thickness at the same point in the former is

less, in the two latter more, than 9 per cent, of the leugth of the bone.
The first phalanx of the fifth digit has the breadth at the middle of the
length of the diaphysis in caspica less, in (jranlandica and in the subfossil

skeleton more, than 14 per cent. ; and the thickness at the same point in

the former less than 11 per cent., in the two latter more than 12 per cent,

of the length of the bone.
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Hewitson described his Lyccenesthes liodes from a specimen
in his collection obtained from the Gaboon by Rogers; this

specimen, excepting for the narrowness of the bands on the

under surface, corresponds pretty closely with a single male
in the Museum series from Zomba, but is certainly distinct

from the South-African species which usually represents it in

collections; oddly enough, Prof. Aurivillius neither gives

Gaboon nor Nyasaland as localities of Hewitson's species,

but appears to believe it to be strictly confined to South Africa

and Madagascar. Three species occur in Nyasaland

—

L. liodeSy

the South-African species^ and an allied form with very elon-

gated secondaries (of which we only possess one imperfect

female).

The ground-tint of brown in typical C. liodes is more
golden bronze than in the southern insect, the markings
below are browner ; in the primaries the belt across the disk is

hrohen up into three suhparallel and nearly equal divisions

which are placed angle to angle, whereas in the southern species

the two upper divisions are united into a continuous sub-

angulated band ; below the costal vein towards the base of

the secondaries is a well-defined black spot with white margin,

and in the Zomba male the first division of the discal band
is nearly black ; in the southern insect there are no black

costal spots. As a matter of fact the true L. liodes is quite

as close, if not closer, to typical L. adherbal [IIewitsom\

Auriv.) from the West Coast than to the South-African insect.

My L. adherhal is the eastern rejiresentative of the species,

and will retain Trimen's name of L. lunulata.

The L. liodes of Trimen and others thus requires a name,
and may be called L. dejinita from the very dark discocellular

and discal markings on the upper surface of the females ; we
have it from the Cape, Grahamstown, Estcourt, Karkloof,

Tugela, Nyasa, and Maciuikos.

Somewhat allied to the latter, but perhaps quite as much
so to L. larydas, is a fifth species which 1 found mixed up
with L. liodes '.

—
Lyccenesthes Crawshayi, sp. n.

Above bronzy brown with a faint lilac gloss ; outer margin

narrowly rufous brown ; fringe pale brassy brown, the tails

and fringe on iimer border of secondaries pure white ; on the

under surface the pattern agrees pretty closely with that of

L. larydas, but is altogether weaker, greyer, and without

black blotches ; the ocellated spots have a broader orange

zone, but are only sprinkled externally with green metallic

scales. The female is generally more ashy and less pronii-
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nently varied with white, but shows the dark under-surface

markings more distinctly than in that sex of L. larydas ; the

oround-colour below is of a pearl-ash tint, rendering the

darker markings less prominent than in the allied species.

Expanse of wings, ^ 28, ? 31 millim.

Nyasaland [Johnston & Deioar).

Lycoenesthes amboinensis, sp. n.

The male nearly approaches L. emolus, but is of a more
satiny lavender colour, with the usual slender blackish mar-
ginal line ; the secondaries with a slender greyish submarginal
line, preceded by black spots, linear towards apex, but in-

creasing to good-sized spots towards the anal angle : on the

under surface the pattern scarcely differs from that of

L. emolus, but the white edges to the bands are clearer,

rendering them more prominent, the submarginal spots on the

secondaries are all blackish, and the orange extends into the

lunate markings on each side of the largest spot.

Expanse of wings 37 millim.

The female (of which there is an example in the Hewltson
series) much resembles a very large L. Turjieri, but the

secondaries are altogether greyer, much less tinted with

lavender, the borders of the dark brown submarginal spots

being white bounded behind by a brown and then a macular

white band : on the under surface tiie wings are rather more
varied with white than in the male, and the outer bands are

more sharply defined.

Expanse of wings 37 millim,

Amboina [J. J. Walker and A. B. Wallace).

This is a larger species than L. lyccenoides from the same
island, and differs in its lavender (not lilac) colour, more
satiny gloss, the continuous submarginal black spots followed

by a greyish (not white) line on the secondaries, and the better

defined and much more regular markings on the under
surface. A male in the Hewitson collection from Ceram
appears to be referable to Felder's species.

Lyccenesthes violacea, sp. n.

^ . Satiny violet above, with black marginal line and
brown fringe, the base dark, almost black in tiie secondaries,

which also bear a submarginal series of sharply defined black

spots, conical towards anal angle; thorax clothed with ashy
hairs : on the under surface the pattern nearly resembles that

of L. emolus, but the secondaries are a little more suffused

with silvery blue at the base of the abdominal fold, and the
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submarginal spots between the tails are all surmounted by

deep orange A -shaped caps ;
only the spot on the inferior

median interspace is intensely black, all the others are brown.

Expanse of wings 32 millim.

St. Aignan Island, Louisiades {A. S. Meek).

Lyccenesthes aruana, sp. n.

^ . Very like a large L. emolus on both surfaces, but the

secondaries above with well-defined black submarginal spots

as in L. amhoinensis : on the under surface the orange-

bordered spot of the secondaries is much larger than in

L. emolus, but otherwise the markings are extremely similar.

Expanse of wings 36 millim.

? . This sex may be distinguished at a glance from the

female of L. emolus by the possession of a large white patch

on the upper surface of the primaries as in Philiris iutensa

from the same island : under surface generally whiter than

h. emolus, but otherwise similar.

Expanse of wings 36 millim.

cJ, Aru [Wallace) : B. M. ? , coll. Hewitson.

XXXVII.— On a Collection of Mantida3 //'om the Transvaal

cfcc. formed hij Mr. W. L.' Distant. By W. F. KlUBY,

F.L'.S., F.E.S., e^c.

Most of the species enumerated in the following list were

collected by Mr. Distant in the Transvaal and by Mr. P.

Rendall in Nyasaland ; a few, however, are from other

localities. The Mantidse are conspicuous insects and fairly

well known, and therefore the proportion of new species is not

large. There are, however, several quite common species

about which much ambiguity exists, owing to the typical

specimens not having been figured, and to the omission of

important characters in the descriptions.

The collection includes thirty-two species.

OIITHOPTERA.

I/Eantidse.

EbemiaphilinJE, Pyryomantis, Gerst.

Chiropm, Sauss. ^ > '\^m^<^ris, Gerst.

1. insidiator, Wood-Mason. Lyr/dmrna.

2. manra, StEl. J- f/';{«^f'
?auss.

Tarachodes, Bunn. ^- lenticidans, bauss.

3. perloides, Biuiii.
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MANTINiE,

Entella, StSl.

7. Dehdandii, Sauss.

Dystacta, Sauss.

8. paradoxa^i Sauss.

Pseialomcmtis.

9. zehrata, Charp,

Tenodera, Burm.
10. siiperstitiosa, Fabr.

11. capitata, Sauss.

Sphodromantls, Stal.

12. gastrica, Stal.

Rhomhodera, Burm.
13. scutata, Karsch.

Mantis, Linn.

14. sacra, Thunb.
15. pia, Serv.

Hoplocorypha, Stal.

16. gaJeata, Gerst.

Miomantis, Sauss.

17. fenestrata, Fabr.

18. monacha, Fabr.

19. semialata, Sauss.

20. Savignyi, Sauss.

Cilnia, Stal.

21. humeralis, Sauss.

Solygia, StSl.

22. Distanti, sp. n.

Creobotrin.t:.

Oxypilus, Serv.

23. capeyisis, Sauss.

Sibylla, Stal.

24. pretiosa, Stal.

Phyllocrania, Burm.
25. parado.va, Burm.
2G. insiynis, Westw.

Pseudocreohotra, Sauss.

27. Wahlbergi, Stal.

Harpagomuntis, nora. nov.

28. tricolor, Linn.

Acanthomantis, Sauss. & Zehntu.
29. Rendalli, sp. n.

Vatin^.

Popa, Stal.

30. undata^ P^abr.

Danuria, Stal.

31. Thunhergi, Stal.

Empusin^.

Hemiempusa, Sauss. & Zelintn.

32. capensis, Burm.

1. Chiropus insidiator.

Tarachodes insidiator, Wood-Mason, Journ. Asiatic Soc. Benoa] Ij

p. 22 (1882) ; Cat. Mant. p. 28 (1889).

1, Barberton (P. Bendall).

Nyasa {W. M.)
;

Sonialiland {Lort PhUlips) • Voi, British
East Africa (C. S. Betton). B. M.

2. Chiropus maura.

Chiropacha maura, Stal, CEfvers. Vet.-Akad. Forb. xv. p. 168 (1856).
Chiropacha puncta, Sauss. M^m. Soc. Geneve, xxi. p. 2c9 (1871).

1, Zomba (P. Eendall).

Natal {St. & Sauss.) ; Lake Nyasa (B. M. : coll. Thellwall).

3. Tarachodes perloides.

TaracJwdes perloides, Burm. Handb. Eut. ii. p. 529 (1839).

3, Pretoria {W, L. D.).

Cape of Good Hope {Bm-m.) ; Murchison Kangej Trans-
vaal (B. M.: coll. C. R. Jones).
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4. Pyrgomantis singularis.

Pyrgomantis singularis^ Gerst. Arch. f. Nat. xxxv. p. 211 (1869)

;

Sauss. Mitth.' scliweiz. ent. Ges. iii. p. 223 (1870); M(5ra. Soc.

Geneve, xxi. p. 177 (1871) ; Westw. Rev. Mant. p. 3, pi, xiv.

figs. 4, 5 (1889).

2, Pretoria {W. L. D.).

Between Mombas and Wanga (Gerst.) ; Natal [Oueinzius)
;

Zululand (IF. H. Heale) ; Pirie Bush, S, Africa (.4. N.
Stenning) . B. M.
A curious species, with a long pointed cone-shaped head

like Pseudorhynchus or Tryxalis.

5. Lygdamia capitata.

Chiropacha capitata, Sauss. Mitth, schweiz. ent. Ges. iii. p. Gl (18G9)

;

M«5m. Soc. Geneve, xxi. p. 18, pi. iv. fig. 2 (1871).
Lygdamia ca2}itata, StSl, Biliang Vet.-Akad. Handl. ix. (10) p. 17

(1877).

3, Pretoria (W. L. D.) ; 1, Pienaars River (TF. L. D.)
;

1, Zoniba (P. Rendall) ; 3, Fort Johnston (P. Rendall).

Zanzibar (Brunner) ; Durban, Natal [Marshall) ; British

East Africa (Maziwa, Matata, and Manuga), March 14 and
April, 1897 (C. S. Betton). B. M.

6. Lygdamia lenticidaris.

Chiropacha lenticidaris, Sauss. Mem. Soc. Geneve, xxiii. p. 11, pi. ix.

fig. 18 (1873).

Lygdamia lenticularis, Stal, Bihang Vet.-.\kad. Handl. iv. (10) p. 17

(1877).

1, Pienaars River [W. L. D.).

Natal [Leij^zig Museum). Appears to be a much scarcer

species than the last.

Mantin^.

7. Entella Delalandii.

Gonypeta Delahmdii, Sauss. Mom. Soc. Geneve, xxi. p. 55, pi. iv.

figs. 12, 13 (1871).

2 S, Zomba (P. Rendall)
\ \ S , Fort Johnston (P. Ren-

dall).

Cape [Paris Museum).
Distinguished from the closely allied E. nelndosa, Serv.

(nee Thunb.), which is in the Natural History Museum from

Eslcourt, Natal [Marshall), by the absence of the black

transverse lines on the face, which are so conspicuous in

E. nehulosa.
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8. Dystacta paradoxa.

Dystacta paradoxa, Sauss. Mt5ni. Soc. Geneve, xxi. p. 323 (1871), xxiii.

p. 80, pi. viii. fig. 16 (1873) ; Stal, Bihang Vet.-Akad, Handl. iv.

(10) p. 51 (1877).

2, Barberton (P. Rendall).

Cape and Daraaralaiid [Brunner] ; Lake Nyasa and
Delagoa Bay. B. M.

9. Pseudomantis zehrata.

Mantis zehrata, Charp. Orth. t. xxxix. (1845 ?).

Pseudomantis zehrata, Sauss. M6m. Soc. Geneve, xxi. p. 37 (1871).
Hierodula siiavis, Brancs. Jahresh. Ver. Trencsen, 17/18, p. 247, pi. vii.

fig. 7 (1895).

2, Pretoria {W. L. D.) ; 1, Delagoa Bay (TF. L. D.).

Cape {Charpentter, and Pan's Museum). Murchison Range,
Transvaal {C. R. Jones) ; Zulaland {Rev. W. H. Heale).

(B.M.)
This is one of the prettiest species of Mantidee, and does

not appear to be very abundant.

10- Tenodera superstitiosa.

Mantis superstitiosa, Fabr. Spec. Ins. i. p. 348. n. 17 (1781).

Tenodera superstitiosa, Sauss. ]M6m. Soc. Geneve, xxi. pp. 99, 296

(1871).

1, Fort Johnston (P. Rendall).

Originally described from South Africa. Common throughout
Ethiopian Africa, and a large part of Southern Asia and the

Archipelago, as far as Australia.

11. Tenodera capitata.

Tenodera capitata, Sauss. Mitth. schwelz. ent. Ges. iii. p. 69 (1869) ;

M^m. Soc. Geneve, xxi. pp. 95, 293 (1871).

2, Barberton (P. Rendall) -, 1, Zomba (P. Rendall).

East Central Africa (Scott Elliot) and another from the

Congo {A. Curror). B. iM.

This species may easily be recognized by the dentated

front coxai.

12. Sphodromantis gastrica.

Mantis gastrica, Stll, (Efv. Vet.-Akad. Fdrh. xv. p. 303 (1858).
Hierodula gastrica, Stal, Bihang Vet.-Akad. Handl. iv. (10) p. 57

(1877) ; Sauss. & Zehntn., Grandid. Madag. xxxiii. p. 187 (1895).
Hierodula hicarinata, Sauss. Mitth. schweiz. ent. Ges. iii. p. 68 (1869) j

M6m. Soc. Geneve, xxi. p. 74, pi. v. fig. 22 (1871).
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Hierodula (Sphodromantis) bicarinata, Wood-Masou, Jouni. Asiatic

Soc. Bengal, li. p. 28 (1882).

Mantis Kersteni, Gerst. Arch. f. Nat. xxxv. p. 209 (1869) ; Von der

Decken, Reisen, iii. (2) p. 13 (1873) (necStal, nee Saus3, & Zehntn.).

3, Pretoria (Distant) ; 5, Barberton {P. Rendall) ; 1, Salis-

bury, j\Jaslionaland [Marshall) ; 1, Zoutpansberg [Kcessner)
;

1, Angola [Jlonfeiro).

A common species throughout Eastern and Southern Africa,

if not also in West Africa. Some of Mr. Distant's specimens

are brown instead of green, and one is pink ; but he assures

me that they were so coloured wdien captured.

Gersta3cker's M. Kersteni appears to be a synonym of this

species and not to belong to that to which Stal afterwards

applied the name. The latter may be known by having two
large round white spots on the inner side of the front coxa3.

13. Rhomhodera scutata.

Hhomhodera scutata, Karscli, Eat. Naclir. xviii. p. 6 (1892).

1, Fort Johnston [P. Rendall),

Angola and Malange [Karsch] ; Tanganyika, Fwambo,
and Zambesi. (B. M.)

14. Mantis sacra.

Mantis sacra, Thunb, Mem. Acad. Pdtersb. v. p. 289 (1815).

2, Pretoria (IF. Z.i).).

15. Mantis pia.

Mantis pia, Serv. Ins. Orth. p. 193 (1839).

2, Pretoria (IF. L. D.); 2, Fort Johnston {P. Rendall)
;

1, Barberton (P. Rendall).

1'his insect is usually considered synonymous with the last.

It differs from it in the large black spot at the base of the

front coxce being unicolorous; in M. sacra it has a large I'cd

or yellow centre.

16. Iloplocorypha galeata.

Mantis (? Banuria) r/nleata, Gorst. Arcli. f. Nat. xxxv. p. 210 (1870) ;

Von der Uecken, Keiseu, iii. (2) p. 16 (1873).

Parathespis r/akata, Sauss. M^m. Soc. Geneve, xxi. p. 135(1871), xxiii.

p. 63 (1873).

Iloplocorypha macra, Stal, ffifvers. Vet.-Akad. Fcirh. xxviii. p. 388
(1871).

1, Pretoria (TF. Z. Z>.).

A widely distributed species in Southern and Eastern
Africa.
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17. Miomantis fenestrata.

Mantis fenefifrata, Fabr. Spec. lus. i. p. 349. n. 13 (1781V
Miomantis fenestrata, Sauss. Mem. Soc. Geneve, xxi. p. 119 (1871).

5 (? ?, Pretoria {W. L, D.).

East London, Xatal, Knysna, Transvaal, Uganda. (B. M.)

A common species.

18. Miomantis monacha.

Mantis monacha, Fabr. Mant. Ins. i. p, 223. n. 24 (1781).
Mantis vitrata, Oliv. Eacycl. M^th. vii. p. 639. n. 1 (1792).

Mantis furficata, Stoll, Mantes, pi. i. fig. 2 (1813 ?).

1, Fort Johnston, Njasaland (P. Rendall).

This is a larger and stouter species than M. fenestrata.

The specimen before me agrees well with StoU's figure, which
is said to be taken from a Cape specimen. There is a con-

spicuous yellow line above the green subcostal stripe on the

fore wings, and on the inside of the front femora* are two
black dots, near together, opposite the commencement of

the spines. In M. fenestrata there is almost always a third

spot at the base of the femur.

19. Miomantis semialata.

Miomantis semialata, Sauss. Mem. Soc. Geneve, xxiii. p. 71, pi. viii.

fig. 14 (1873).

1, Barberton (P. Rendall).

Apparently the commonest species of the genus at Natal,

from whence it was originally described. There is also a

specimen from Zomba in the Natural History Museum.

20. Miomantis Savignyi.

Miomantis Savignyi, Sauss. M6m. Soc. Geneve, xxiii. p. 09, pi. viii.

fig. 15 (1873) ; Westw. Rev. Mant. pp. 18, 37, pi. x. fig. 1 (1889).

1, Zomba (P. Rendall).

Nubia, Sennaar [Saussure) ; Cairo ( Westioood).

Zululand {Rev. W. H. Heale). B. M.
A widely distributed species, but apparently not common.

21. Cilnia humeralis.

Cardioptera humeralis, Sauss. M6m. Soc. Geneve, xxi. pp. 195, 281

(1871).
Cilnia humeralis, StSl, Bihang Vet.-Akad. Handl. iv. (10) p. 53 (1877).

Mantis latipes, Stal, Bihang Vet.-Akad. Handl. iii. (14) p. 43 (1875).

Cihiia latipi's, Stal, CEfv. Vet.-Akad. Forh. xxxiii. (3) p. 71 (187G)
;

Bihang Vet.-Akad. Handl. iv. (10) p. 53 (1877).

Ann. cfe Mag. N. Hist. Ser. 7. Vol. iv. 24
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3, Pretoria (TF. L. D,) I, Pine Town, Natal; 5, Bar-

berton (P. Rendall).

Ovamba {Stal).

This interesting genus stands in nearly the same relation

to Miomantis that Sjyhochomantis occupies towards Hierodula.

Slal attempts to discriminate between latipes and humeralis

specifically by a short comparison of the females, but

mentions no really satisfactory characters by which they can
be distinguished.

'b"

22. Solygia (?) Distantly sp. n.

(^.—Long. corp. 56-58 millim.
;
pron. 17-20; lob. post,

pron. 14; tegm. 27; cox. ant. 9, 10; fem. ant. 13-14; tib.

ant. (absque ung.) 4-5
;
fem. post. 19-20.

? .—Long. corp. 58-69; pron. 20-24; lob. post. 16-18;
tegm. 6-9; cox. ant. 11, 12; fem. ant. 12; tib. ant. (absque

ung.) 4-5.

Male.—Testaceous. Head narrow, transverse, Agrioni-

form, yellowish behind, dark brown from beljw the acute

carina on the vertex to the antennae, which stand on a testa-

ceous stripe ; below the aiitennse are two dark transverse

lines, the uppermost darkest ; the rest of the head testaceous
;

antennfB about as long as tlie pronotum, testaceous, black

above beyond the first third of their length, except at the

joints.

Pronotum speckled and indistinctly lined on the sides with
black ; the lateral carina is black, edged above with a pale

line. Sides scarcely denticulated, slightly expanded above
the front coxa?. Femora and terminal half of coxas lined

with black.

Front femora with 4 spines on the outer and many on the

inner side ; 3 discoidal spines, which latter are spotted with
black at the base.

Middle and hind legs very long and slender.

Wings extending nearly to the extremity of tlio abdomen

;

tegmina and wings hyaline, with brown nervures ; costal

area yellowish (or green?), edged below with a dark line.

Female simih^r, but stouter and paler, especially on the

head, where there is only one distinct slender black transverse

line, below the antenna?. Tegmina extending to above the

origin of the middle coxa? ; black, with the base and costal

third yellowish. The largest specimen has a rather indistinct

dark double median line running along the ujjpcr surface of

the abdomen.
1 J, Barberton [P. RmdaU).
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Three otlier specimens (1 (^, 2 ? ) collected by Rev. W. H.
Heale in Zululand are in the Natural History Museum and
have been used in drawing up tlie above description.

Thespis sulcatifrons, Serv., and Mantis {Photind) agrionina^

Gerst., are probably allied to this species.

I do not know the type of Solygia, and refer the present

species to that genus with some doubt. S. (?) Distanti con-

siderably resembles the figure of Stenopyga extera, Karsch, and
may belong to the same genus.

CsEOBOTRIN2E.

23. Oxypilus capensis.

O.cypilus capensis, Sauss. Mi^iu. Soc. Geneve, xxi. p. 1G9, pi. vi. figs. 52,

52 a (1871).

Oxypihts ammlatus $, Sauss. Mitth. schweiz. eiit. Gas. iii. p. 223

(1870).

Oxypiltis strigipmnis (Bates), Westw. Rev. Mant. p. 44, pi. ix. fig. 7,

pi. xiii. fig. 1 (1890).

1, Pienaars River {W. L. D.).

Cape of Good Hope (Paris Museum) ; Eastern Karoo,

Knysna (B. M.).

24. Sibylla pretiosa.

Sibylla pretiosa, Stal, OEfvers. Vet.-Akad. Fork. xiii. p. 168(1856);
Sauss. M(5m. Soc. Geneve, xxi. p. 332 (1871).

1. Lydenburg District {Zutrzenka) ; 1, Zomba {P. Rendall).

Natal, Murchison Range. (B. M.)

25. Phyllocrania paradoxa.

Phyllocrania paradoxa, Burm. Handb. Ent. ii. p. 549 (1839).

2, Pretoria, (? ? (TF. L. D.).

Ca^e {Burmei'ster). Natal, Zululand : B. M.

26. Phyllocrania insignis.

Phyllocrania insipiis, AVestw. Arc. Ent. ii. p. 51, pi. Ixii. fig. 1 (1848)

;

Rev. Mant. p. 44, pi. xii. fig. 7 (1889) ; Sauss. ^i6m. Soc. Geneve,

xxi. pp. 174, 327 (1871).

2, Barberton, ^ ? {0-oodall & P. Rendall); 2 (^, no

locality.

Sierra Leone {Westioood) ;
Cazamanca {Saussure). Slave

Coast, Guinea ; Tanganyika ; Pirie Bush, S. Africa, (B. M.)

Appears to be a common species throughout Ethiopian

Africa.

24*
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27. Pseuclocreohotra Wahlbergi.

Pseudocreohotra Wahlhergi, Stal, Biliang Vet.-Akad. Handl. iv. (10)

p. 85 (1877).
Harpax ocellata, Serv. (nee Beauv.) Ins. Orth. p. 158 (1839).

2, Barberton (P. Rendall).

Caffraria, Zanzibar [Sthl). Natal, Nyasa (B. M.)
One of the largest and handsomest species of the group.

Harpagomantis, nom. no v.

\\Harpax, Serv. Ann. Sci. Nat. xxii. p. 49 (1831) ; Ins. Orth. p. 157

(1839); Burm. Handb. Ent. ii. p. 550 (1839); Sauss. Mem. Soc.

Geneve, xxi. (1) p. 151 (1871).

The name Harpax is preoccupied in Mollusca (Park, 1811).

28. Harpagomantis tricolor.

Gryllus Mantis tricolor, Linn. Syst. Nat. (ed. x.) i. p. 426. n. 9 (1858).

Harpax' tricolor, Serv. Ins. Orth. p. 158 (1839); Sauss. M6m. Soc.

Geneve, xxi. p. 151 (1871).

o c? , 2 ? , Pretoria
(
W. L. D.) ; 1 ? , Zoutpansberg

[Kcessner) ; 1 $ (discoloured), Barberton [P. Rendall) ; 1 ?,
no locality ; 1 ? , Albany ]\Iuseum, Graham's Town, March 5.

Natal, King William's Town, N'Gami Country, Trans-
vaal, Mashonaland. (B. M.)
A common and widely distributed species. The sexes

differ considerably.

29. Acanthomantis Bendalli^ sp. n.

Long. Corp. 15 millim.
;

pron. 4 millim, ; lat. pron.

2 millim.; exp. tegm. 34 millim.

Female.—Brown, slightly varied with pink, and on the

legs with blackish; eyes large, mamillated; back of head
concave and raised into a projecting angle on each side

behind the eyes. Tegmina and wings hyaline, the costal

area darker and spotted with brown ; hind margins brownish,
especially on the upper half of the wings ; tegmina sub-
parallel, apex forming a very obtuse angle above the middle
of the hind margin ; longitudinal nervure irregularly and
unsymmetrically spotted with blackish, otherwise concolorous.

Wings with the longitudinal nervures and the transverse

iiervures on the uj^per third yellowish, the rest concolorous.

1, Fort Johnston (P. Rendall).

1 was unwilling to leave this interesting species undescribed,

though it is founded only on a single specimen, not in the best

condition.

It appears to be quite distinct from A. aurita, Sauss. &
Zehntn., from Madagascar, the type of the genus.



On Mammals from the Gold Coast. 353

Vatinm.

30. Popa undata.

Mantis undata, Fabr. Ent. Svst. ii. p. 19. n. 28 (1793) ; Charp. Ortb.
tab. xxxviii. (1845).

Theodytes (?) undata, Serv. Ins. Orth. p. 152 (1839).
Popa undata, Sauss. M(5m Soc. Geneve, xxiii. p. 79 (1873) ; Sauss.

& Zehntn., Grandid. Madag. xxiii. p. 233 (1895).

2, Pretoria, ^ ^ {W. L. D.) ; S ?, Baibeiton (P. Ren-
dall) ; 1 S, Zomba (P. RendaU).
A common species in South Africa and Madagascar.

31. Danurt'a Thunbergi.

Danuiia Thunhergi, StSl, (Efv. Vet.-Akad. Forh. xiu. p. 169 (1856)

;

Sauss. Mem. Soc. Geneve, xxi. p. 320, pi. vii. figs. 66, 67 (1871)

;

Sauss. & Zehutn., Grandid. Madag. xxiii. p. 228 (1895).

2, Barberton, J ? (P. RendaU).
A common species in Madagascar and Soutliern and Eastern

Africa.

Empusin^.

32. Hemiempusa capensis.

Emptisa capensis, Burm. Haudb. Ent. p. 547. n. 7 (1839) ; Sauas.

M(5m. Soc. Geneve, xxiii. p. 38 (1873).

Empu-sa pu7-jyureipennis, Serv. Ins. Orth. p. 145 (1839).

Idolomorpha (Hemiempusa) capensis, Sauss. & Zebntn., Grandid. Madag.
xxiii. p. 242, pi. x. tig. 43 (1895).

1 (J , Pine Town, Xatal; 1 (^ , Pienaars River ( ZYw/^/jso/j)
;

1 ? , Barberton (P. RendaU) ; i ? , Angola [Monteiro).

Cape of Good Hope [Saussure).

A common and widely distributed species.

XXXVIII.— On Mammals collected hy Lieut.-Colonel W.
Giffard in the Northerii Territory of the Gold Coast. By
W. E. DE WiNTON.

The mammals contained in the following list were obtained

by Lt.-Col. (then Capt.) W. Giffard, while serving in an

expedition with Lt.-Col. H. P. Northcott lately operating in

the northern territory of the Gold Coast. {Several of the

smaller species are new to scierxe, while all add to our

knowledge of the genera to which they belong. The speci-

mens are in excellent condition and carefully labelled, showing
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the caie and trouble that was taken in making the collection.

Considering the nature of the operations, which kept tlie

column constantly on the move, the number of specimens
brought home is very creditable.

Colonel GifFard has presented the whole of his collection of

small mammals to the British Museum, and Col. Northcott
has also added some of his larger trophies and a number of

birds to the National Collection.

Epomophorus macrocephalus.

(J ? ? , Gambaga, August 20, 1898.
" Lives in bamboos. Eyes much resemble catseye-stonc."

Epomophorus pusillus.

(?, Gambaga, 1300 feet, 25th July, 1898.

Rousettus stramineus.

S, Moshi, 1st July, 1898.
" One colony seen : lives on bare trees; flies by day."

Megaderma frons.

S, White Voha Eiver, 700 feet, 12th June, 1898 *.

Nycteris macrotis.

S , Era fra Country, 500 feet, 27th Jan., 1899.
" Eound in huts."

Nycterisj sp.

? , Karaga, 1200 feet, 11th May, 1898.
" Killed in burning town."
I'll is specimen is too young for certain determination ; it is

])robably JS. Mspida.

Chalinolohus variegatus.

(^, Gambaga, 1st Sept., 1898.
This pretty leaf-winged bat has a wide distribution. There

arc in the ]3ritish Museum specimens from Angola, Zambesi
River, and Uganda ; but in none of these localities is the
species found to be plentiful.

* 111 ibis Jourual for December 1897, p. 524, I described a bat us
lihinolo2)hiis inicaceus ; but uu lect'ipt of <>ood spcciiueus in spirit I nt
once recognized in my specie? IlipponuIcrKfi ri/clopfs, Temm.
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Scotophilus nigriteUuSj sp. n.

Size smaller than S. nigrita [S. borhonicus)y but apparently

agreeing with that species in general form. The colour above
is dark olive, the bases of tiie fur lemon-yellow. This colour

is somewhat nearly matched in occasional specimens of both

S. nigrita and the Indian species S. Kuhli ; but size alone is

sufficient to distinguish it from either of these forms.

The ears and tragus, also the teeth and skull, closely

resemble those of IS. nigrita ^ but are very much smaller in

size.

Type no. 99. 6. 15. 9 in British Museum.

S, Gambaga, 1300 feet, 9th Jan., 1899.

Measurements (taken in the flesh) :

—

Head and body 70 millim. ; tail 37 ,• hind foot 8; ear 15
;

forearm 44'5
; thumb with claw 5*5.

Measurements of skull :

—

Greatest length 18 millim.; greatest breadth 12*9; across

brain-case 9 ; between orbits Q'b ; tip to tip of canines 5*5
;

tip to tip of incisors 3*5; front of canine to back of molar

series 6*1 ; front of palate to foramen magnum, middle

line, 12 ; mandible, greatest length 12*5, height ut coro-

noid 5"5.

Tragus long and pointed as that of S. nigrita.

Canines rounded in front. Incisors very slightly con-

vergent at their tips. First premolar in lower jaw small,

barely half the length of second.

Scotophilus Schlieffeni.

S ? , 4th Feb , 1899, Fra fra Country, 503 feet.

" Found in huts."

Scotophilus kirundo, sp. n.

Colour of the body above mouse-grey, beneath silvery

white ; wings and interfemoral membrane wholly dark, with

perhaps the exception of the postcalcaneal lobe, which in the

dry skin appears pale grey. The tragus is short and

I'ounded, spatulate in form as in S. alhofuscus, with which

species the dentition also closely agrees.

Type no. 99. 6. 15. 8 in British Museum.
Sex not known. Gambaga, 1300 feet, 30th Nov., 1898.

Measurements (taken from the dry skin) :

—

Head and body c. 43 millim, j
forearm 31*5; thumb 5o.

Measurements of skull :

—

Greatest length 14*5
;

across . brain-case 9 ; between
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orbits 6 9; tip to tip of canines 4*1 ; tip to tip of incisors 1*9
;

front of canine to back of molar series 5'2
; front of palate to

foramen magnum 10; mandible, greatest length 10'2, height

at coronoid 4'2.

The canines have a deep broad groove in front, the tips

diverging ; the incisors are strongly convergent. Tlie lower

incisors are not crowded, but grow in the direction of the

jaws. The first premolar in the lower jaw is large and longer

than the second premolar.

In all important characters this new species closely

resembles S. aJhofuscus, the colour of the fur and wing-
membranes alone distinguishing the two species. There can

be no doubt that these two species should be placed in a

distinct genus from S. nigrita and company, the form of the

canine teeth alone being a sufficient reason ; but provisionally

I follow Mr. Thomas (Ann. Mus. Genov., Feb. 1890, p. 3)

in placing them in this genus until the whole of this group
of bats shall have been worked out.

Crocidura {Or.) Giffardi.

? . Moshi, 600 feet, 30th June, 1898.

"Found dead."

This fine species was described by the present writer in

this Journal (ser. 7, vol. ii. p. 484).

It is not only the largest member of the division of the

genus to wliicli it belongs, but is perhaps the richest-coloured

shrew known, the fur being glossy and as dark as the richest

seal-fur as prepared in accordance with the fashion of the day.

In the original description, the locality given on the

seventh line from the bottom of the page, " on the way to

Kumassi," should read " some 500 miles N.E. of Kumassi
near Wagadugu." The name of the district seems variously

spelt Morsi, Mossi, or Moshi, the last being that found on the

most recent maps.

Xerus erythropus.

S , Gambaga, 28th Dec, 1898.
" Shot among rocks."

Funisciurus annulatus.

c?, Gambaga, 20th August, 1898, 1300 feet.

" tShot in tree. Eye hazel."

Kofe.—In this Journal (ser. 6, vol. xvi., August 1895, p. 19") 1

described a squirrel from Monljuttu under the name of ii'chtrus Emini,
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having- overlooked the fact that this name had been used by Stuhhnann
in his book ' Mit Emin Pasha,' p. 320, for the little striped squirrel pre-

viously described under the name of <S'. Boehmi by Reichenow. My
original name for the Monbuttu sqmrrel therefore having found its ^vay

into the spionymy of another species, I now propose for it the name of

Funiseinrus akka.

Fiinisciurus suhstriatus^ sp. n.

Size rather larger than S. poensis and the tail more bushy

;

closely resembling that species in colour, but the yellow rings

in the fur are broader and more ochre-coloured ; the sides of

the face, bases of the ears, and underparts also ochraceous

and not greenish yellow. On each side there are faint indica-

tions of a single pale stripe, scarcely so well defined as that

found in S. Bayonii. From the latter species the most evident

distinction is the much paler ochre-coloured underparts and

the coarser annulation of the fur.

The size of the feet is a good character by which this

new species may at all times be distinguished from examples

of S. poensis, the feet of the latter being so very much
smaller.

S , April 10, 1899, near Kintampo, Gold Coast hinterland,

800 feet.

Type no. 99. 6. 15. 12 in British Museitm.

Collector's measurements (taken from the animal in the

flesh):— Head and body 160 millim. ; tail 195; ear 15;
hind foot 39. The measurement of the tail seems to

include the hair, which is about 30 millim. in length.

Skull: greatest length 42 millim.; greatest breadth 24;
across brain-case 19 ; narrowest interorbital constriction 11

;

length of nasals 10*5 ; basal length 34*5
; back of incisors to

back of palate 16*5 ; incisive foramina 3 ; length of molar

series 7*5 ; breadth outside ins} 9*5
; antero-posterior length

of auditory bulla 8*5.

]\iandi])le : greatest length, tip of incisors to condyle, 28'5
;

bone only 24 ; height, coronoid to angle, 15*3.

In size and proportions this squirrel very nearly resembles

S. leinttiscatus, which may be found to be its nearest ally.

The skull and dentition of these two species resemble each

other very closely—in fact, there seem no characters to satis-

factorily distinguish them, being of the same size, and both

have laminated hypsodont molars, in no way resembling the

tuberculate brachydont molars of S. poensis.

This new species therefore will probably be found to be a

plain-coloured local representative of the distinctly striped

Camaroon species S. lemniscatus and S. isahella. The teeth
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of >S'. Bayonii from Angola have not yet been described, all

the specimens hitherto received having been flat skins vvitliout

skulls.

Gerbillus, sp.

cJ, Gambaya, 4th Jan., 1899.

Herr ]\latschie has assigned specimens of Gerbilles from

the neighbouring district in the north of Togoland to G. leuco-

gastevj Pet. ; but this Gambaga specimen does not belong to

that species, but agrees with specimens in the British JMuseura

from Monbuttu which I take to be G. macropus, Heuglin.

But further specimens are required from the type localities of

these older authors before this group of animals can be satis-

factorily worked out.

Mus erythroleuciis.

S, Gambaga, 1300 feet, 20th May, 1898.
" Trapped in bush."

Arvicanthi's, sp.

^, Fra fra Country, 500 feet, 5th Feb., 1899.

1'his single specimen is rather young, but it seems to agree

with half-grown specimens of A. abyssitncus, and it is quite

probable that this field-rat would extend across Africa in this

latitude without much variation.

Buhalis major.

S , between Gambaga and Kintampo.
" From Yabum (on a modern map) to within 50 miles of

Kintampo they are fairly numerous."
This is the first skin of the West-African Hartebeeste

which has reached the Museum. The general colour is almost

uniform dull chestnut ; there is a distinct pale mark on the

forehead from eye to eye ; the only dark markings are dark

brown or black stripes on the front of the legs, reaching from

the hoof to about 2 inches above the knee on the fore legs,

and dying away before reaching the height of the hock on

the front of the hind legs. The tail has a black tuft. The
colouring of the animal is much like that of B. Lichtensteini,

but the darker saddle-area is not clearly defined, the colour

shading gradually off excepting on the buttocks.

\
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Gephalophus rujilatus.

S ? ,
Gambaga, March 1899.

" Not uncommon; very solitary in its habits; never seen
more than 100 yards from water."

The adult horns of this little Duiker were until quite lately

unknown : the male specimen may be considered an unusually
large one ; it is an old animal, and the horns, although much
worn down at the tips, are very much longer than any other

known head.

This specimen was exhibited before the Zoological Society,

and is figured in part iii. of its ' Proceedings ' fur this year,

p. 772.

Ourebia nigricaudata

.

$ , Gambaga.
Common about Gambaga, but not observed far to the south

of that place.

Hippotragus equinus gambianus.

(^ c^, Turau, Gurunsi, 9 miles south of 11° N.
These Koan Antelopes were obtained by Lieut.-Col. H. P.

Northcott, who has presented them to the British Museum,
where one of the heads has been mounted. The general

colour of the younger specimen is much redder than any
specimens which I have seen from other parts of Africa, this

bright colour reaching down to the feet.

The older specimen is very pale and tawny in colour and
lacks the bluish grizzling which is generally seen in the

South-African form.

Col. Giffard writes as follows:— "Roan I saw in

Dagomba, some 40 miles S. of Gambaga, also at Gambaga in

March, when I shot two ; also in uninhabited country about
50 miles from Yabum towards Kumassi."

XXXIX.

—

So7ne appare?itli/ uiidescribed S^^ecies of Heterocera

from the Transvaal. By AV. L. DISTANT.

T]IE Moths here described will be all figured in my ' Insecta

Transvaaliensia,' and they refer to species recently received

from that often beautiful, always interesting, but now most
unbappy country.
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Fara. Lymantriidae.

Dasychira confinis^ sp. n.

Head, pronotum, and base of abdomen cretaceous, remaining

two thirds of abdomen bright ocin-aceous
;
posterior margins

of the three basal segments black and with two discal trans-

verse black spots before apex. Antenna? cretaceous, its fringe

ochraceous ; ejes black, with their basal margins brownish.

Body beneath and legs cretaceous ; apex of abdomen ochra-

ceous ; legs with indeterminate black markings.

Wings above and beneath cretaceous, unicolorous.

Exp. wings 46 millim.

JIah. Transvaal, on the Natal frontier.

Chadisra hicolor, sp. n.

Head, pronotum, and apex of abdomen cinereous
; antennai

and abdomen ochraceous ; body beneath and legs cinereous,

base of abdomen narrowly ochraceous.

Anterior wings cinereous ; a lunulate fascia at end of cell

and a much waved lineate fascia crossing wing beyond cell,

blackish. Posterior wings bright ochraceous; a marginal
spot composed of black s])eckles near anal angle. Anterior

wings beneath a little paler than above, with the blackish

markings invisible.

Exp. wings 47 millim.

Uab. Transvaal, Pretoria.

Chadisra is an Oriental genus founded on a species from
Ceylon ; but Sir G. F. Hampson has kindly examined the

Transvaal species and pronounced it congeneric.

Heteronygmia flammeola, sp. n.

Head and pronotum griseous, longly pilose, posterior pro-

notal tult ochraceous ; abdomen ochraceous, with the posterior

segmental margins blackish ; body beneath and legs ochra-

ceous ; tibia? more or less strongly pilose and griseous;

abdomen with central and lateral longitudinal series of sub-

quadrate ])iceous spots.

Anterior wings saftron-coloured, with a large patch of

brow n and piceous speckles on inner basal margin ; two spots

in centre of cell, one beneath cell, some shading beneath apical

area of cell, lineate fascire (mixed with piceous) at end of

cell, and beyond this a much waved linear fascia crossing

wing very dark ochraceous ; a submarginal outer line of dark

brownish speckles, recurved and much angulatod at apex
;
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neuration speckled with dark brownish. Posterior wings pale

brio^ht ochraceous. Wings beneath pale ochraceous.

Exp. wings 35 millim.

Hah. Transvaal, Lydenburg District.

Lceliafiglina^ sp. n.

Body above and beneath, legs, and antenna pale ferru-

ginous ; eyes piceous.

Anterior wings pale ferruginous, the median nervure dark
speckled, giving a faint impression of a longitudinal lineate

fascia; apical area with some scattered faint dark speckles.

Posterior wings greyish white, the outer margin narrowly
very pale ferruginous. Wings beneath as above, but poste-

rior wings with the costal area ferruginous.

Exp. wings 33 millim.

Hob. Transvaal, East Central Boundary.

Fam. Eupterotidae.

Phiala arrecta^ sp. n.

Pronotum lacteous ; head, antenna, and abdomen pale

ochraceous ; body beneath and legs ochraceous ; tibiae and
abdomen more or less shaded with piceous, imperfectly seen

through the ochraceous pilosity.

Wings lacteous ; anterior wings with a few widely scattered

black speckles, which coalesce and form a transverse nearly

straight submarginal fascia. Wings beneath lacteous, uni-

colorous.

Exp. wings 45 inillim.

Hah. Transvaal, Lydenburg District.

Fam. Notodontidae.

Desmeocrcera basalts, sp. n.

Head, pronotum, and posterior pronotal tuft cinereous

;

abdomen mouse-coloured ; abdomen beneath and legs very
pale ochraceous; sternum and pilose covering to legs white;

antenna? ochraceous ; eyes black, with their anterior and inner

margins ochraceous.

Anterior wings griseous, their base obliquely dark
cinereous

;
posterior wings dull greyish white, their extreme

outer margin faintly and narrowly pale brownish. Wings
beneath dull greyish ; anterior wings and costal area of

posterior wings tinged with pale brownish.

Exp. wings 50 millim.

Hah. Transvaal, Lydenburg District.
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Fam. LasiocampidsB.

Philudoria disiincta, sp. n.

Body above and beneath and legs umber-brown.

Anterior wings umber-brown, crossed by three piceous

fascia3, the first somewhat perpendicuhu- near base, the second

convcxly oblique passing end of cell, the third aubmarginal,

lineate, and angularly waved. Posterior wings fawn-coloured,

with very faint indications of a darker submarginal, lineate,

angularly waved fascia. Anterior wings beneath pale

umber-brown, unicolorous.

Exp. wings, S 30, ? 40 millirn.

Ilah. Transvaal, Johannesburg, Pretoria,

Fara. Chrysopolomidae.

Chrysopoloma varia, sp. n.

Pronotum umber-brown ; head and abdomen ochraceous
;

body beneath and legs ochraceous ; tibiae with black annu-

lations.

Anterior wings umber-brown, somewhat thickly and irregu-

larly spotted with piceous ; extreme outer marginal area

almost impunctate. Posterior wings dull ochraceous. Wings
beneath pale dull ochraceous, with a few dark speckles on

their costal areas.

Exp. wings 45 millim.

Hab. Transvaal, Pretoria.

Chrysopoloma restricta, sp. n.

Pronotum fulvous ; head and abdomen ochraceous ; abdo-

n;en beneath fulvous ; sternum and legs ochraceous ; tibia3

annulated with black.

Anterior wings fulvous, crossed a little beyond cell by an
almost straight, narrow, dark brown fascia. Posterior wings
pale dull ochraceous. Wings beneath very pale fulvous,

unicolorous.

Antcnna3 pale fuscous.

Exp. wings 45 millim.

Hab. Transvaal, Lydenburg District.
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XL.

—

Notes on the Classification of the Coleopterous Family
Rutelida?. By Gilbert J. Arrow, F.E.S.

The following notes upon points which have arisen in the

course of work upon the collection of Rutelidfe in the British

Museum will, I hope, contribute something to the more
perfect classification of that beautiful and interesting group of

beetles.

The mass of species forming the Central and South-

American group of the Antichirides is in much need of

generic arrangement. Insects of very diverse characters have

been assigned to tlie genera Antichira and Chlorota', and
althougli various new genera have been formed from these

assemblages, the species have not yet been tabulated, and
those remaining in the older groups are little less hetero-

geneous than before.

A genus Ptenomela was described by Bates for tlie recep-

tion of " a considerable number of species which differ con-

stantly from Antichira in the form of the mandibles (unarmed
externally), from Thyridium in the size and shape of the

scutellura, which is one fourth the length of the elytra and
triangular, with flexuous sides, and from Chlorota in the

well-developed mesosternal process." The only species men-
tioned by the author is gratiosa, Sliarp. With this the

following insects are congeneric :

—

P. (Thyridium) sodalis, Watcrh. P. (Thyridium) Blanchardi, Kirsch.

P. (Chlorota) euchloroides, Murr. P. (Thyridium) scutellata, Waterh.

P. (Antichira) psittacina, Burm. P. (Thyridium) punctata, Waterh.
P. (Dorystethus) glauca, Bl. P. (Antichira) geuerosa, Waterh.

Two insects at present left in the genus Antichira, viz.

A. j)uherula and A. pilosula of Waterhouse, should be trans-

ferred to Thyridium, which is distinguished by the small

heart-shaped scutellum, concave on its front margin, into

which a rounded lobe from the hinder edge of the pronotum
fits.

Antichira sulcipenm's, Waterh., has some resemblance to a

Thyridium, but differs conspicuously, and a new genus must
be found for it. The type is the only specimen of this

genus known to me. It is a highly peculiar insect with

strongly sulcate elytra, very small scutellum, scarcely longer

than it is broad, and the prothorax sharply angulated at the

sides and without a lateral border. In the last character it

differs from every other known member of the present group.

The generic diagnosis is as follows :

—
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ACRASPEDON, gen. nov.

Corpus elongatum. Processus mesosternalis elongatus, apice rccte

truncatus. Mandibulje extus bidentatae. Pronotum lateribus

immarginatum, angulatum, aiigulis fere rectis, margiue postico

lobatum, lobo truncate. Scutellum parvum, lateribus curvi-

lineatis, quam latum vix longius. Elytra profunde sulcata.

Type : Acras]:iedo7i {Antichira) sulcipennis, Waterh., Trans.

Ent. 8oc. Lond. 1881, p. 543.

Burnieister's Section II. A of the genus Chlorota is at

present in a very disorganized condition. Lacordaire placed

its original members in the now restricted Antichira, but

related forms have since been described under both names.

They make a very heterogCTieous collection, agreeing in little

but the deeply striate elytra. The insects in question are

C. smaragdula, chalconota, iiietalUca^ and costata of Bur-

meister, C. Belli, Bates, C. associata, Waterhouse, Antichira

j)7-etiosa, De Breme, and A. crassa, Ohaus. Of these the

first has rightly been transferred to Antichh-a, being closely

allied to A. virens, Drury, the typical s})ecies according to

Dr. Ohaus's reconstitution of tlie genus. Chlorota associata^

Waterh., is more closely related to Antichira pretiosa, De Br.,

than to any of the insects with which it has hitherto been

grouped, and these two may conveniently be formed into a

new genus, distinguished chiefly by the structure of the claws

and the shape and size of the scutellum.

^QUATORIA, gen. nov.

Corpus eubhemisphffiricum. Clypeiis productus. Scutellum magnum,
elongatum, margine anteriore subtiliter convcxum. Pronotum
postico baud lobatum.

FemiusB tarsorum mediorum et posticorum ungues simplices.

Mas incognitus.

Type: j^quatoria {Chlorota) associata, Waterh., Trans.

Ent. Soc. Lond. 1881, p. 552.

Dr. Ohaus has already pointed out the chief characters of

the group formed by Belti, Bates, costata, Burm., and crassa,

Ohaus, but without proj)osing a common designation. These

insects differ from Antichira in the form of the mandibles

and the scutellum, and from Chlorota in addition by the

long sternal process.
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Hypaspidius, gen. nov.

Corpus latum, subdepressum. ^andibulae extus leviter sinuatae,

apice subacuminatfe. Prothoracis margo posticus rotundato-

lobatus. Scutellum magnum, subaequilaterale, lateribus non bi-

sinuatis. Processus mesostemalis longus, curvatus, noa clavatus.

Ungues, S pedum anteriorum interni divisi, 5 pedum omnium
unus divisus.

Type: Hypasyidlus [Chlorota) Belti, Bates, Biol. Centr.-

Araer., Col. vol. ii. (2) p. 270.

The remaining two insects, although at present catalogued
as AntichircBj exhibit no common point of difference from
CJilorota except the striation of the elytra, which, however,
occurs sexually in some of the species, and it seems better to

retain them in the latter genus at the expense of superficial

uniformity than to form new ones without adequate structural

characters. The second of these insects, C. metallica, Burai.,

I believe to be the same as C. viridana^ Har.
Chlorota Jlavicollis, Bates, is merely a pale variety, in

which the dark centre of the protliorax has almost or entirely

disappeared, of C. cincticollis, Blanch. The specimens are

evidently imperfectly coloure I, the elytra also being lighter

than in normal individuals. The variety is not even local,

for a Mexican specimen in the British Museum has the tliorax

entirely pale, and the specimens referred to G. cincticollis by
Bates show considerable differences in the quantity of dark
pigment present.

Dr. Ohaus's subdivision of Antichira, based upon his

discovery of a stridulating apparatus, by virtue of which lie

relegates most of the species to the revived genus Macraspis,
is an admirable one. He has not, however, fully described

the structure which so sharply separates this genus from the

rest of the Rutelidae. The essential part of the apparatus,

which Dr. Ohaus has not noticed, is a finely striated area

similar to that found in all other stridulating Coleoptera, but

in a position hitherto unknown. It consists of a ridge upon
the inner face of the posterior femur near the knee and
running parallel to the upper edge. Under a lens this ridge

is seen to be transversely striated, forming a file whicii, by a

movement of the leg against the body, is drawn across the

oblique ridges upon tiie sides of the abdomen, producing the

sound heard by Dr. Ohaus. These structures are invariably

found together, and tlie presence of parallel oblique bars upon

Ann. & Mag. X. Hist. Ser. 7. Vol. iv. 25
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the sides of an insect is tlierefore a sufficient indication of

membersiiip of the genus Macraspis.

The genus Antichira, as restricted by Dr. Ohaus to the

species without this apparatus, contains only a small part of

the old genus. In addition to the species enumerated by
Dr. Ohaus ten others in the British Museum collection belong

to Antichira, all of the remaining forms known to me, with

the exception of those already dealt with, becoming members
of the genus Macraspia. The ten are as follows :

—

A. bicolor, Oliv. A. fulgida, Waterh.
A. tseniata, Perty. A. cuprina, Laj:).

A. iuaurata, Burm. A. subaenea, Burm.
A. isthmica, sp. n. A. Adamsi, Waterh.
A. calcarata, Spin. A. substriata, Waterh.

The insect assigned in tlie ' Biologia Centrali-Americana

'

to the South-American species A. chlorophana, Burm. {A. cor-

rusca, Serv., according to Dr. Ohaus), is an undescribed

form differing from it in many sufficiently evident characters.

It is larger and relatively broader, with a considerably larger

scutellum, scarcely less than a third the length of the elytra

at the suture, while that of Burmeister's insect is one-fourth

only. The striation of the elytra in the latter is also much
more distinct, and the form of the mesosternal process is con-

spicuously different, having a truncate club at its extremity

in A. chlorophana, while in the Panama species it is of almost
equal thickness throughout and rounded at the end. The
diagnosis of the new species is as follows :

—

Antichira isthmica^ sp. n.

Ovata, eubdepressa, roseo-lutea vel viridis, corpore subtus, pygidio

pedibusque fueco-viridia plus miiiusve rosois ; clypoo producto,

crebre punctato, vertice, prothorace scutelloquo subtilissime punc-
tatis, hoc apice infuscato ; elytris irregulariter punctatis, vix

Btriatis
;
pygidio grosse strigato

;
processu mesosteruali elongate,

curvato, ncc clavato.

Long. 27 mm.

Ilah. Nicaragua, Chontales; Panama, Chiriqui.

Another Central-American species, Macraspis catomelcena,

D)hrn, is a variety of M. trijida, Burm., an insect which,

like tlie allied forms M. cincta and M. variabilis, is exceed-

ingly variable in coloration.

lUacraspis aterrima, Waterh., figures in Nonfricd's Supple-
mentary Catalogue of RutelidoB, in the Berl. Ent. Zeit. 1892,
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only as aterrima, Dej., wliich occurs as a synonym of hevi-

coUiSj Waterh., from which it differs as far as possible. Very
near il/. aterrima is M. melanaria, Blanch., which was
included by Mr. Waterhouse, by mistake, in the synonymy
of M. tetradactyla, L. It may be distinguished from M. ater-

rima by the sculpture of the pygidium, that of the latter

having a smooth space upon the basal part, while in M. mela-
naria it is wholly striated.

It may be mentioned here that, among many other omissions

and inaccuracies in the Catalogue referred to above, a number
of species of this and allied genera described by Kirsch in the

Berl. Ent. Zeit., 1870, have been entirely overlooked.

The following new species of the genus Cnemida is remark-
able for its bright colouring in a genus of peculiarly sombre-
coloured Eutelidaj, and it is also worthy of notice for the

sexual difference in the colouring of the pygidium. It is the

Leucothyreus Leprieuri, Buquet, of Dejean's collection, accord-

ing to Reiche, but has of course no relationship with that

genus. Specimens in the British Museum were collected on
the Amazons by H. W. Bates.

Cnemida Leprieuri, sp. n.

Loete fulva, elytris exceptis metallico-uitens, capitis vertice, scutello

prothoraceque viridibus, hujus lateribua fulvis, elytri margine
lateral! post medium uigro-maculato, macula ad apicem linea

tenui producta ; capite irregulariter crebre punctato, prothorace

crebre punctato, disco sparsiu8, lateribua a medio antice valde

coDvergentibus, postice leviter divergeutibus ; elj"tris regulariter

punctato-striatis ; humeris fossulatis
;
pygidio undique striolato.

Long. 13 mm.
(5 . Tarsorum anticorum ungue interno dilatato et diviso

;
pygidio

viridi.

2 . Unguibus omnibus simplicibus
;
pygidio viridi. fulvo-marginato.

Jlab. Amazons, Ega, Pard.

Although generically the same as the described species of

Cnemida, this will form a distinct section characterized by
the evenly sculptured upper surface and the protborax not

narrowed behind.

The generic arrangement of the insects constituting Lacor-

daire's group of the Brachysternides requires amendment.
For the insects at j^resent known as Aulacopalpus a new
genus must be made, the type of that genus, Aulacopalpus

viridisj Guerin, being very different in structure. It is a

glabrous insect, clothed beneath with long hairs and not
25*
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decumbent scales, and having the last joint of the maxillary-

palpus greatly enlarged and channelled along almost its

entire length. Congeneric with this is a species doubtfully

referred to Trihostethes by Philippi as T. viretis, and said

to be allied to " Amhlyterus variabilis " ; but what insect he

spoke of by this name I am unable to discover. The common
Chilian Aulacojmljjus viridis of Burmeister is an insect of

entirely different appearance, which may be distinguished by
the name of Hylamorpha. Its chief generic characteristics

are tlie dense clothing of scaly hairs upon the abdomen, the

undivided claws, and the transverse clypeus. It has been

characterized in detail by Burmeister. H. viridis, Burm., is

the only species of this genus at present described, for Aulaco-

palpiis angustus, Philippi, must be transferred to the genus

BrachysternuSj with which it agrees in all essential points,

having only a superficial likeness to IT. elegans.

The following are two new species of Ilylavioiyha :

—

Hylamorpha rufimanoy sp. n.

H. eleganti affinis, supra prasina, tota punetato-rugosa ; abdomine
nigro, albido-setoso, ore, antennis, pectore, pedibus anticis, ali-

orum tarsisque rufo-castaneis ; tibiis posticis viridi-aureis ; clypeo

subquadrato, brunneo-marginato, margine parum reflexo
;
pro-

thorace valde transverse, medio profundo sulcato.

Long. 15 mm.

Hah. Chili.

This insect is rather less elongated than H. elegans, Vtwxm.^

the margin of the clypeus is less reflexed, and the anterior

legs are without a trace of green.

Hylamorpha cylindrica, sp. n.

Olivacea ; capite, prothorace, tibiisque anticis prasinis, prothoracis

lateribus aureis, corpore subtus tarsisque castaneis, pectoro fulvo-

piloso ; abdomine pills albo-luteis obtecto ; capite magno, clypei

margine brunneo, reflexo
; prothorace cum capite punctato-rugoso,

lateribus rcgulariter arcuatis baud angulatis, margine postico vix

lobato ; elytris rugose punctato-striatis, crebrc piliferis.

liOng. IS mm.

Hab. Chili.

//. cylindrica is rather less flattened above than tlic other

two species. The elytra are not truncated behind and are

tiomewhat densely clothed with seta. The rounded sides of

ihe thorax and the large head are also distinctive.
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Soller's genus Trihostethes must also be renamed, being
quite distinct from the true Trihostethes of Curtis. I propose
to call this insect [T. ciliatus, Sol.) Pseudadelphus. Owing to

the very inaccurate drawing of the figures in the. ' Historia de
Chile ' the identity of this species has been in doubt, but if

these are neglected the description is sufficient for its recog-
nition, although, following the drawing, tlie claws are wrongly
described as entire. Besides its divided claws it differs from
Trihostethes castaneus, Curtis, by the thickly hairy anterior

half of the pronotum, the antennae of moderate length in the
male, and the absence of a median process to the labium, in

which it more closely approaches Callichloris.

To the latter genus belongs Platycoelia nigricauda, Bates,
as the extremely short mesosternal process and the form of

the mouth-parts indicate. Bates's genus Leucopelcea must
also be placed in immediate proximity to Callichloris^ if,

indeed, it can be regarded as distinct. The author was appa-
rently not acquainted with the latter genus.

I may remark here that Lacordaire appears to have been
mistaken in his mention of the prostenium of Callichloris,
" munie d'une saillie post coxale courte et coraprimee." There
is really nothing more than the usual slight tumidity behind
the front coxae.

In the genus Platycoelia, flavostriata of Burmeister must be
distinguished from the true Jlavostriata, Latr., of which a

type specimen received by Dejean from Latreille is in the

British Museum. There is good reason to believe that

Latreille's description was drawn up from this specimen alone.

It belongs to Burmeister's first section of the genus, in which
there are no raised costai upon the elytra. The false P.Jlavo-

striata may be called P. Burmeisteri. The identity of the

two species was queried by Blanchard in the ' Catalogue de
la Collection Entomologique.'

The position of Solier's Catoclastus Chevrolati has long

been a matter of doubt. Lacordaire was unable to assign a

place to it on account of its so-called 9-jointed antennae, while
Philippi seems to have believed it to belong to the genus
Brachysternus. A specimen of the insect is in the British

Museum, labelled by Blanchard, with whom its name origi-

nated, and I am able to state that it should be placed in the

genus Pelidnota, in the neighbourhood of P. ignita, Oliv.

The antennffi are 10-jointed, but the seventh joint, as in the

rest of the genus, is very short and in this species rather less

apparent than usual.

Pelidnota prasiiia, Burm., must be regarded as a variety of
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P. cerugiiiosa, L. It is a form occurring in Colombia and

Venezuela, and separated from the Brazilian P. ceruginosa on

account of the absence of metallic lustre. This may be traced,

however, in some specimens which cannot be distinguished

from imperfectly developed Brazilian individuals, so that in

the absence of otlier differentiating characters it cannot be

regarded as specifically distinct.

One further correction of the ' Biologia Centrali- Ameri-

cana ' must be made. The Central-American insect there

identified with the Colombian Geniates spinoJce, Burm., is a

distinct species, as I have ascertained by comparison of

original specimens of both in M. Oberthiir's collection. A
series of the Panama form has been received from Mr. Dolby
Tylor, and it will avoid confusion to describe it here :

—

Geniates panamensis, sp. n.

Breviter cyliudricus, pallidc testaceus, capita omnino palHdo, pro-

thoracis diiabus maciilis triangularibus et duobus punctis iiicon-

spicuis lateralibus vagc fuscis, clytrorum marginibus interioribus

fere usque ad humeros infuscatis ; capita rugose punctato, clypeo

subtruncato, lateribus parallelis
;
prothoraca subtiliter punctato,

angulis anticis acutis, postiois regulariter curvatis ; scutello brevi,

peutagonali ; elytris pone humeros latitudine ad thoracis medii

latitu-dinem aiqualibus, undique subtilissirae punctatis, et grossius

lineato-puuctatis, baud striatis
;
pygidio lovitcr punctato.

Long. 11 mm,

JIab. Panama, La Chorrera.

XLI.

—

Descriptions of Two new Species of Shells from
Japan. By G. B. SoWERBY, F.L.S.

Buccinum striatissimum^ sp. n.

Testa ovato-conica, crassa, albida, epidermide pallida tenuissime

induta, spiraliter striata ; spira elongato-conica, acutiuscula

;

anfraclus circiter 8-U, validc convcxi, I'otundati, sutura impressa

sejuncti, spiraliter densissimc inciso-striati, striis exiraia undu-
latis ; anfractus lUtinius supra tumidus, infra leviter contractus

;

apertura subovalis, alba, canali lato, brcvissimo ; columella antice

rectiuscula, postica obliqua, in medio arcuata, callo crasso induta;

labrum crassum, leviter reficxum, postice liuvissime sinuatum.

Operculum typicum.

Long. 115, diam. G5 ; apertura longa 40, lata 2(5 mm.

Ilah. Kumihama, Tango, Japan.
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This fine species is a typical Buccinum, but does not exhibit

any of the longitudinal plicae characteristic of B. undatum.

The whorls are peculiarly rounded and swollen, while some-

what depressed at the suture. The whole surface of the shell

is closely and regularly sculptured with fine waved grooves.

Fig. 1. Fi-. 2.

Fig. 1.

—

Buccinum stiiatissimum, Sow. f uat. size.

Fig. 2.

—

Chrysodotnus intereculptus, Sow. § nat. size..

Ghrysodomus intersculptuSj sp. n.

Testa lato-fiisiformis, tenuis, utrinque acuminata, luteo-albida,

careno-lirata ; spira elongato-conica, gradata ; anfractus 8, supra

leviter concavi, deinde rotunda convexi, longitudinaliter tenuissime

et confertissime laminati, spiraliter lirati, liris elevatis angusti-

usculis, plerumque alternatim minoribus, interstitiis exiliter multi-

liratis ; anfractus ultiraus supra vix angulatus, in medio con-

vexus, infra attenuatiis, broviter rostratus ; apertura luteo tincta,

latiuscula, antice in canalera fore rectum brevitor productum ;.

labrum tenue ; columella rcctiuscula, callo tenui induta.

Long. 1 16, diam. 58 ; aport. long. G3, lat. 20 mm.

Ilah. Tango, Japan.
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This species may be distinguished from C. carinatus,

Pennant, by its more rounded, less angular whorls, longer

and straighter columella, and yellow-tinged mouth. Between

the spiral ridges appear numerous fine lira?, crossed by fine

close-set lamina, from which character I propose the name.

XLII.— On Butterflies collected between Chinde and Mandala,
British Central Africa^ hy Edward 31. de Jersey, Esq., in

March and April, 1899. By A. G. BuTLER. Ph.D.,

F.L.S., F.Z.S., &c.

The collection of whicli this is an account is not a very large

one, but contains some interesting forms of Acrcea, tliree

males of Mylothris Riippellii, and several other species of less

interest.

Tlie following is a list of the species :

—

Nymphalidae.

1. Liiunas chrysijrpus, Linn.

S 6 ^ > Mandala, lltli April, 1899.

2. Melanitis tsmene, Cram.

(^ , between Chivomo and Katunga, 6tli April, 1899.
" Did not seem to leave dark thick bush ; had to be driven

out."

3. Samanta perspicua, Trimen.

S S, Mandala, 11th April, 1899.

Both specimens belong to the typical wet-season phase,
but the irides of the ocelli are very narrow and smoky.
Prof. Aurivillius still doubts, as I did at first, tiiat S. Svnonsi
is the dry form of this species ; but we have an intermediate
example, received from Portuguese East Africa, and that, I

think, should settle the question beyond all dispute.

4. Neoccenyra ypthimoides, Butler.

(J c? ? 5 Mandala, lOth and 11th April, 1899.

We recently had an example of A', victorice, Auriv., given
to us by the Rev. A. Dewar, who obtained it in company
with A', ypthimoides on the ISteveiison Poad on the phiteau

between Tanganyika and Nyasa ; it is quite distinct from
A', eatcvsa, having much more tiie outline of xV. Greyorii.
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5. Precis sesamus, Trimen.

(Wet form), Mandala, 11th April, 1899.

Prof. Anrivillius shows that Precis lias priority over Ja-
nonta; therefore, although the latter is a far more satisfactory

name for the genus (because more descriptive), I suppose it

will have to go.

6. Precis actia, Distant.

Mandala, 11th April, 1899.

7. Precis cuama, Hewits.

? , Mandala, Uth April, 1899.

8. Precis cehrene, Trimen.

Near Blantyre, Mandala, 10th and lltli April, 1899.

9. Precis clelia, Cramer.

(J c? ? ,
Chinde, 29th ]\[arch

; S S , Mandala, 10th and
11th April, 1899.

10. Precis hoopisj Trimen.

? , Chinde, 29th March, 1899.

11. Precis artaxia, Hewits.

Much shattered; Mandala, lltli April, 1899.

12. Precis natalicttj Felder.

S, Mandala, 11th April, 1899.

li^. Hypolimnas misippus, Linn.

c? J ? ? , Chinde, 29th March; Mandala, 11th April,
1899.

14. Hamanumida dcedalus^ Fabr.

? , Mandala, 10th April, 1899.

15. Neptis agatha, Cramer.

Mandala, 11th April, 1899.

16. Byhlia vulgaris, Staud.

Mandala, 10th April, 1899.
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17. Atella columhina, Cram.

Chinde, 29th March, 1899.

18. Acrcea cabira, var. apecida, Oberth.

MandaLi, 10th April, 1899.

There is not the slightest question as to this being a mere

sport of A. cahi'ra ; we have a complete series of intergradcs

in the Museum collection.

19. Acrcea serena, var. Buxtoniy Butl.

Chinde, 29th March ; Mandala, 10th April, 1899.

20. Acrcea Douhledayi, Gudrin.

^ ? ,
between Katunga and Mandala, 8th April ; ^ , Man-

dala, 10th April, 1899.

When I rearranged the Museum collection of Old-World
Acr^einffi I considered my A. nero to be a race of this species,

the male received with my typical female from Victoria

Nyanza being quite like that sex of A. Douhhdayi, excepting

that the internervular streaks, terminating in two spots, are

wanting from the primaries of A. nero. Since that time we
have received other males more richly coloured and with the

apical black patch on the primaries varying immensely in

width, one example showing a patch similar to that in A. cal-

darena. In his recently published important work entitled

* Rliopalocera -3^thiopica,' my friend Prof. Chr. Aurivillius

has sunk A. nero as an aberration of the female of A. calda-

renn (the male being evidently unknown to him); had ho

possessed males, and especially that form which most nearly

approaches A. caldarena, he would have seen that the broken

series of spots on the disk of the primaries is thrown much
further back towards the base in A. tiero, the two lower spots

forming an inner scries with the discocellular spot, whilst the

three outer ones form a much more oblique series considerably

more remote from the apical patch. A. nero is, in fact, a

separate species, perhaps rather more nearly related to

A. caldarena than to A. Douhhdayi, but perfectly distinct

from both.

21. Acrcea violarum^ var. asema, Hewits.

Mandala, lltli April, 1899.
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22. Acrcea anacreon^ var. homba, ab., Grose-Smith.

? , Mandala, 11th April, 1899.

Tn this curious example the basal area of the primaries and

nearly the whole surface of the secondaries are suffused with

smoky purplish.

23. Acrcea natalica, Boisd.

(J ($ , between Chiromo and Katunga, 6th April
; c? c? ? ,

between Katunga and Mandala, 8th April ; J ? , Mandala,

11th April.

24. Pardopsis punctatissima, Boisd.

Mandala, Uth April, 1899.

LycsBnidae.

25. Tingra amenaida, llewits.

Mandala, 10th April, 1899.

As I hold that the true Pentila is identical with Para-
fontia (having P. undularis as its type), I retain the use of

Tingra for the present genus. T. amenaida is an extremely

variable species, including, according to my judgment,
T. movihasa;, T. nero'=-l>ertha, T. Lastly and T. Preussi=
lunaris ; it varies enormously in one locality, and it varies

locally. We possess all the above-named forms, none of

which seem to me entitled to be regarded as distinct species.

The variety T. nyassana is founded upon examples in whicli

the spots on the under surface are small, but in some examples

the spots are much larger on the under than on the upper
surface. T. Preussi appears to me distinct from T. jjetreia^

and to be merely an ochreous and little spotted variety of

T. amenaida. The ground-colour of the wings in this species

varies quite as much as the width of the borders and the

number or size of spots. Thus, from the Nyasa country we
have primaries deep orange, secondaries smoky greyish brown

;

wings reddish orange, the primaries semitransparent and
slightly greyish ; all the wings deep ochreous, slightly

suffused with grey ; all the wings clear bright ociu-eous : to

name and separate all such variations would be mere trifling,

because it is hardly possible to get two examples that are

quite alike.
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26. Teriomima liildegarda^ Kirby.

Mandala, lOtli and 11th April, 1899.

Both examples belong to the variety T. freya.

27. Axiocer.oes harpax, Fabr.

c?,Mandala, 11th April, 1899.

It is quite impossible to distinguish A. harpax and A.perioa

when a large series of examples is before one ; nor do I

believe it is possible to regard A. mendeche and A. punicea

as more tlian aberrations, seeing how much the pattern of

the upper surface, tlie colouring, and silver spotting of the

under surface vary in a long series of A. harpax.

28. Gupidopsis johates , HopfFer.

? , on bank of Shire between Chiromo and Katunga,
6th April, 1899.

29. Nacadnha sickela, Wallgr.

(?, between Katunga and Mandala, 8th April, 1899.

30. LyciBnestJies adherhal^ Mab.

(?, Mandala, 10th April, 1899.

31. Lyccenesthes amarah, Lefebvre.

? , between Chiromo and Katunga, 6th April, 1899,

A much damaged specimen.

Fapilionidse.

32. Mylothris Riippelh'i, Koch.

S S > between Katunga and Mandala, 8th April, 1899.

Hitherto this species, and especially the male, has reached

us at such long intervals, and always singly, that it took me
quite by surprise to receive three males in the same collection,

all captured on the same day.

33. Terras hrigitta, var. zoe^ HopfFer.

S ? , Chinde, 29th Alarch, 1899.

The female is like the intermediate form {T. candace) on
the upper surface, but is typical T. zoe on the under surface.

It is to be regretted that Prof. Aurivillius did not have an
opportunity of seeing our magnificent collection of Teri'as
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subsequent to its rearrangement and the incorporation of the

Godman and Salvin and other important accessions ; had he
done so, it would have been surely impossible for him to have
restored T. Desjardinsii (in his recent work) to its ancient

state of chaos. T. regularis is a species found in Northern,

E. Central, and Western Africa, but not occurring below
Zanzibar to ray knowledge ; it is a wet-season form, without

markings on the under surface, and the female has a well-

defined border to the secondaries. T. Marshalli is a far more
angular-winged insect, occurring rarely on the West Coast

(we have only five western examples in a series of fifty-seven)

;

it is the prevailing species in the south, and is not very

common in the east; it is well marked on the under surface,

and the female has a narrow dentated border with the spots

often separate, always in the intermediate and dry forms.

T. Desjardinsii is an island form having appai'cntly only a

dry phase ^, the female (T. aliena) with a reddish apical flush

above, but no dark marginal markings. T. punctinotata, the

male of which is of a much brighter clearer yellow than any
other species of the group, appears to be an intermediate-

season form, inasmuch as it shows no rose-colouring on the

under surface in either sex : it may, however, be a dry form

of T. regularis^ inasmuch as the outer border of the primaries

in the male has a similar almost unbroken arch to its inner

edge ; if this be the case, it proves still more conclusively the

entire specific distinctness of T. regularis from T. Marshalli,

the markings on the under surface being very different and
much sharper. The female, of course, is unlike that of any
other form, for I do not believe that T. mandarinulus of

Holland is a synonym of it.

34. Terias senegalensis, Boisd.

? , between Chiromo and Katunga, 6th April
; S S ^ ^

Mandala, 10th April, 1899.

The argument used by Prof. Aurivillius for the distinctness

of T. hapale from T. floricola might, I think, lose its value if

his specimen were soaked in strong spirit. 1 firmly believe

that the male abdomen would then drop off, and an ordinary

female would remain. Among the Godman and Salvia

examples of T. hapale we received an exactly simihir female,

the abdomen of wliich is undoubtedly that of a male
;
the

thorax has been rendered shiny and the base of the second-

aries stained with weak shellac, proving conclusively that it

* Even Mabille appears to have kuowu only the dry form, and
figrures it.
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has been patched at some time. The T. Irigilta jjjroup is

so characteristically different in pattern froai the T. hecahe

group, that my explanation seems infinitely more probable

tlian that a form having the pattern of T. Boisdavaliana ? ,

but (unlike all other species of the genus) having both sexes

coloured pale yellow, should suddenly appear in the midst

of the T. hrigitta group. I believe T. hapale to be distinct

from T. floricola, but to be a very nearly related species.

35. Catopsilia florella^ Fabr.

J , S.S. < Kaiser,' off Zanzibar Island, 20th March ; be-

tween Katunga and Mandala, 8th April ; 6 6^2, Mandaha,

10th and 11th April, 1899.

36. Papilio demodicusy Esper.

Chinde, 29th March, 1899 ; caught near the bank of the

Zambesi.

Hesperiidae.

37. Parosmodes icteria^ Mabille.

Between Katunga and Mandala, 8th April ; Mandala,
10th and 11th April, 1899.

38. Baoris fatuellusy Hopffer.

Mandala, 11th April, 1899.

39. Ehopalocamjjta forestan , Cramer.

Mandala, 11th April, 1899.

XLIII.

—

Descriptions of new Rodents from the Orinoco and
Ecuador. By Oldfield TllOMAS.

Rhipidomys marmosuruSf sp, n.

Size medium. Fur close, rather less woolly and more
OryzoynT/s-Yikii than in typical Rhipidomys ; the hairs about
8-9 millim. long on the back. General colour above rich

reddish fulvous, finely lined with black. Head paler and
greyer, no definite face-markings. Ears large, witli but little

anterior basal projection; their backs thinly haired, black,

contrasting markedly with the general colour. Sides paler
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fulvous, passing gradually, without sharp line of demarcation,

into the colour of the belly, wliich is dull white, faintly-

washed with buff. Throat, chest, and groins clearer white,

the hairs white to their bases. Arms and legs fulvous ex-

ternally, whitish internally. Hands and feet fulvous above,

gradually becoming browner terminally. Fifth hind toe

without claw reaching to the end of the first phalanx of the

fourth. Sole-pads broad, naked, obviously of the climbing

type. Tail fairly long, its basal three quarters of an inch

covered, as in most opossums, with longer fulvous fur similar

in character to tliat on the body ; the remainder shorter haired

than in most RMpidomys, finely scaled, uniformly blackish

brown throughout.

Skull in general shape much as in typical Rhipidomys
;

back of nasals about level with ends of premaxillas ; supra-

orbital ridges well developed, evenly diverging backwards as

far as the middle of the parietals, then converging again to

the corners of the interparietal ; anteorbital plate of zygoma
little developed

;
palatal foramina short, not reaching back-

wards to m}.
Molars of the squarish shape typical of Rhipidomys^ but

smaller than usual in proportion to the size of the animal.

Dimensions of tlie type (an adult male, measured in the

flesh by collector) :

—

Head and body 124 millim.
;

tail 157 ; hind foot (s. u.) 26
;

ear 18.

Skull : greatest length 34"2 ; basilar length 25'8
; greatest

breadth 17"5j nasals ll'4x3"5; interorbital breadth 5*8;

interparietal 4*7 X 10
;

palate length from henselion 14*5
;

diastema 89
;

pahatal foramina 5"2 ; length of upper molar

series 5*2.

Hah. Maipures, Upper Orinoco.

Tyiye B.M. no. 99. 9. 11. 38. Original number 11710.

Collected Jan. 22, 1899, by Geo. K. and Stella M. Cherrie.

One specimen only.

Although apparently best placed in Rhipidomys^ this inter-

esting rat shows considerable resemblance to Oryzomys by its

coarser fur and less hairy tail.

Oryzomys auriventer^ sp. n.

A large dark species with a rich fulvous underside.

Size rather less than in Mus rattus. Form delicate, the

limbs long and slender. Fur straight and "fine, not soft and
woolly as in 0. aureus ; hairs of back about 10 millim. in

length. General colour above dark blackish fulvous, the

fulvous and black forming a coarsely lined mixture, especially
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dark in the middle of the back ; sides clearer but still dull

fulvous. Under surface from chin to anus rich ochraceous

fulvous, the hairs slaty grey basally ; line of demarcation on

sides fairly sharply defined. Head like body, the middle line

blackish, the cheeks more fulvous. Ears rather large, dusky
brown. Fifth hind toe reaching to the middle of the basal

phalanx of the fourth ; metapodials brown above, digits

inconspicuously whitish ; soles quite naked. Tail long and

slender, practically naked, brown throughout except basally

below, where it is slightly lighter ; scales small, averaging

about 1 3 to the centimetre.

Supraorbital edges sharply square, witii slight ridges

which run back to the middle of the parietals. Palatal

foramina not reaching back to the molars.

Dimensions of the type (an old male, measured in the flesh

by collector) :

—

Head and body 147 millim. ; tail 160 ; hind foot (s. u.) 35
;

ear 23.

Skull (of a second, rather younger, male) : greatest

length 38; basilar length 29'2
;

greatest breadth 19'G;

nasals 13 X 4*5; interorbital breadth 5*6; interparietal

4:"3xl0'5; palate length froui henselion 16'2
; diastema 10;

palatal foramina 5'6x 2*5; length of upper molar series 6-3.

Bab. Mirador, below Baiios, on the Upper Pastasa River,

E. Ecuador. Altitude 1500 m.

Type B.M. no. 99. 9. 9. 25. Collected Feb. 8, 1899, by
Mr. P. 0. Simons. Original number 239. Two specimens

obtained.

This fine species has a certain superficial resemblance to

0. aureus^ Tomes, but the characters of its feet and skull

show it to be really more allied to some of the members of

the 0. laticeps or 0. gracilis group, from all of which it may
be readily distinguished by its peculiar coloration.

Zygodontomys stelhe, sp. n.

Similar to Z. hrevicauda in general appearance, but much
smaller, less rufous in colour, and with whiter feet.

Fur straight, hairs of back about 10 millim. in lengtii.

General colour above uniform grizzled fawn, the black and

fawn about equally mixed ; sides rather but not cons|jicuously

paler. Under surface greyish, the hairs slaty basally, dull

whitish terminally ; no sharp line of demarcation on sides.

Head like back, no darker markings round eyes. Ears of

medium size, thinly haired, dull fawn or grey, no white spot

on the head behind tliem. Arms and legs fawn-grey^ upper



neio Rodents from the Orinoco and Ecuador. 8S1

surface of hands and feet white. Tail about equil to the

body without the head, thinlj liaired, brown ab )ve, well-

defined white below.

Skull smootii and rounded, considerably bowed, its lateral

profile evenly convex from nasal tip to occiput; supraorbital

edges evenly divergent, the beading distinct, running in the

usual way to tlie outer corners of the interparietal
;

palatal

foramina extending to the anterior third of m\
Dimensions of the type (an adult male, measured by the

collector in the flesh) :

—

Head and body 110 milUm. ; tail 38 ; hind foot (s. u.) 206
;

ear 17-7.

Skull: greatest length 30; basilar length 23"5
;
greatest

breadth 15; nasal length ll'G; interorbital breadth 5; inter-

parietal 4"lx9; palate lengtli from henselion 12*5 ; dia-

stema 8 ;
palatal foramina 6"lx2"5; length of upper molar

series 4'2.

Hah. Maipures, Upper Orinoco.

Type B.M. no. 99. 9. IL 39. Original number 115i2,
collected by Geo. K. and Stella M. Cherrie.

This species is much smaller than the large Z. hrunneus^

Thos., and brevicauda, All., rather smaller, with differently

shaped skull, broader nasals, and narrower choanae than in

Z. vn'crotinus, Thos., and larger, with heavier feet and more
clearly bicolor tail than Hesperomys expulsaSj Lund, of which
the British Museum possesses a topotype.

As I have used it before, I again provisionally use

Dr. Allen's generic term Zygodontomys for this group ; but

Dr. Forsyth Major has drawn my attention to its close rela-

tionship to the typical Hesperomys, Waterh., as based on
H. himacuhitus, and to the possibility that it should hi amal-

gamated with that genus. As bearing on the question, the

Orinoco species is of particular interest as being intermediate

in size and character between the large " Zygodontomys " and
the small '^ He.^jnromysy

Echimys Cherriei, sp. n.

A small species, with the appearance of a young E. trini-

tatis or allied form.

Size small, form slender. Fur only spinous across the

middle back and along a median line extending forwards to

the withers; longest S[)ines of this area about 19 millira. in

length by 0"9 in breadth, horny white basally, gradually

darkening to black terminally. General colour above coarsely

grizzled rufous, very similar to that of E. trinitatis and its

Ann. (& Mag. N. Hist. Scr. 7. Vol. iv. 26
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allies ; cheeks, sides of body, and hips clearer rufous. Under
surface and inner side of limbs jjure sharply defined white

throughout. Upper surface of hands and feet white, browner
along their outer edges. Tail about the length of tlie head

and body, thinly haired, brown above and white below.

Skull (of a specimen with all the molars up and worn)

almost exactly similar in size to that of a young E. trinitath

with only three molars erupted. Nasals slightly surpassing

premaxilla^ ; supraorbital edges delicately ridged, the ridges

disappearing almost immediately after passing tlie fronto-

parietal suture
;
pterygoids narrow, not broadened or spatu-

late terminally. Molars very small, of the usual structure.

Dimensions of the type (an adult female, measured by the

collector in the flesh) :

—

Head and body 198 niillim. ; tail 198; hind foot (s, u.) -40
;

ear 24.

Skull: greatest length 49'5 ; basilar length 34-"8
;
greatest

breadth 23"3; nasals, length 17'.5; interortntal breadth 10"4
;

palate length from henselion 17 ; diastema 10"5
;

palatal

foramina 6x3; length of upper molar series 7'7.

Bab. Munduapo, Upper Orinoco.

Type B.M. no. 99. 9. 11. 47. Original number 1212G.
Collected Feb. 27, 1899, by Geo. K. and Stella M. Cherrie.

One specimen only.

Jts small size will readily distinguish this Echimys from any
of its allies. The type, as shown by its teeth, is fully adult,

but is no larger than half-grown specimens of E. trinitatis.

Loncheres [Isothrix) bi'striatus orinoci, subsp. n.

Similar in size and general characters to the typical form

from the Eio Guapor^, but the bright yellow frontal line is

dulled to grizzled grey, passing on each side, without sharp

contrast, into the dark supraorbital lines. Behind each ear a

prominent whitish patch, contrasting with the blackish nuchal

part of the coalesced supraorbital lines. Other characters as

described in subsp. ti/picus.

Dimensions of the type (an adult female, measured in the

flesh by collector) :

—

Head and body 232 millim. ; tail 273; hind foot (s. u.) 42.

Skull : greatest length 57 ; basilar length 43*4
;
greatest

breadth 29*5 ; nasals 165 x 7 ; interorbital breadth 13-8
;

l)alate length from henselion 19"7
;

palatal foramina 5"1 X 3 ;

length of upper molar series 11'5.

jjab. Maipures, Upper Orinoco.

7'l/pe B.M. no. 99. 9. 11. 45. Original number 11755.
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Collected 26th January, 1899, by Geo. K. and Stella M.
Cherrie. Five specimens examined.

T should have considered this fine animal as a distinct

species from that of the Upper Madura were it not that

Natterer's second specimen, from the Rio Negro, is, as I am
kindly informed by Dr. Lorenz, more or less intermediate in

character, as in locality, between the two.

XLIV.

—

Note on the Beech-Marten and Badger of Grete.

By G. E. n. Barrett-HamiltOxNT.

During the recent troubles at Crete H.M.S. ' Fearless ' has

been frequently stationed at the island, and I am indebted to

her paymaster, Mr. H. O. Jones, R.N., for the opportunity of

examining- several skins of mammals obtained there. Among
these two beech-martens and a badger are of special interest.

The two skins of the beech-martens sent by Mr. Jones do

not belong to the typical Musfela foina, Erxleb., of Europe,

but are indistinguishable from Miistela foina leucolachnceji.,

Blanford, of which the Brilisli Museum possesses specimens

from Hazara in Afghanistan and Veinoe in Turkestan. The
present locality therefore is a rather unexpected extension of

the range of this subspecies.

The badger is very perceptibly lighter in coloration than

those of Britain, but not so light as Meles canescens, Blanford,

especially in the markings of the head. In this respect it

agrees with two specimens from Seville, Spain, for which the

British Museum is indebted to the late Lord Lilford, so that

these Mediterranean badgers are interestingly intermediate

between those of Persia and of Europe generally.
.
I propose

to regard this moderately light Mediterranean form as a sub-

species under the name of mediterraneus, and to reduce

Blanford's Meles canescens to subspecific rank. Of these two

subspecies the following specimens are included in the British

Museum collection :

—

Meles meles canescens, Blanford*, Ann. & Mag. Nat. Hist.

1875, xvi. p. 310, No. 74. 11. 21. 1, Abadah, Persia,

1870; No. 97. 10. 3. 53, ? juv., W. T. Blanford, Tarte

Koule, Ferghana, Persia, altitude 13,300 feet.

* " M. affinis M. taxo, sed mini>r, canescenti-griseo, haud fusco, denti-

bus posticis angustioribus. Hab. iu Persia circum Isfahan &c."

2G*
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Meles meles mediterraneus^ subsp. n.—No. 95. 3. 3. 7, J ,

Seville, Spain, IStli Oct., 1894, and No. 95. 3. 3. 8, ? ,

Seville, Spain, 16th Oct., 1894, the late Lord Lilford
;

No. 99. 6. 13. 1, ? , Crete, 1899, H. O. Jones, R.N.—The
type is No. 95. 3. 3. 7.

To the latter form ])robably belong the bad2,"ers of Asia

Minor, since a specimen obtained at Zebil,in Ihe Taurus, was
stated bj Messrs. Danford and Alston * to be nearly as pale-

coloured as M. canesceufi, although in some other respects it

resembled European examples. I have no skulls available

for purposes of comparison, but the colour-differences are

probably at least as reliable as those of the crania reliel on
by Mr. Blanford as characteristic of M. canescens.

There is another subspecies, M. meles arenarius, which I

have not seen, described by K. Satunin from the Caucasus f,

and of which the original description runs as follows :

—

" Meles affinis M. ta.vo, sed minor, statura graciliore, capita

albescente, utrimque vitta longitudiuali per oculos (uec per

aures) supra auresque ducta, ad nucham non latiore, cauda
longiore, dente molare superiore angustiore." It must be

very nearly allied to 31. m. canescens and AL m. mediterraneus.

Ill conclusion, it may be interesting to give a few dimensions
(in millimetres) of some of the skulls of badgers in the British

Museum collection. The skulls of males are usually larger

and more massive, and have the sagittal crest much more
strongly develojjed, than those of females.

M. 711. mediterraneus.

Total length

(basiou to Greatest breadth
gnalhion). at zvgoma.

S , No. 95. 3. 3. 7. Seville, Spain [the

late Lord Lilford) 122 81

$ , No. 95. 3. 3. 8 [ditto) 112 73

M. m. ti/jncus.

S (no locality) 130 85

cJ, England 118 84

(S , Co. Gahvav, Ireland [li. F. Hibberf).

No. 95. 0:2. 1 117 83

5 , Co. Galwav, Ireland [R. F. Hibhert).

No. 95. 12. 3. 1 117 83

$ , Sweden. No. 04. 3. 8. 1 117 71

$, England 113 78

5, England 112 76

* P. Z. S. 1877, p. 274.

t Archiv fiir Naturgeschichte, i\[ay 1895, p. 111.
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XLV.— On a new Species of TRmiixs from Eastern Siberia.

By J. L. BONHOTE.

I HAVE recently received three specimens of a Tamias from

Corea which, on comparison with specimens in the British

Museum, I am unable to refer to either of the hitherto described

species, namely Tamias asiaticus {(ym.) and Tamias senescens,

Miller. They agree, however, with two other specimens from

the River Ussuri in Eastern Siberia which were labelled

Tamias uthensis (Pall.). Pallas's description does not appa-

rently agree with the specimens, for, apart from other ditfcr-

ences, he writes " Sub collo tractus longifudinalis albus, a

labio inferiore ad sternum continuus ; ca^terum pars prona tuta

nigraf^ whereas in the specimens under consideration the

whole of the underparts are pure white.

I propose to call this species

Tamias orientalisj sp. n.

Much brighter and ruddier in general coloration than either

of the other species. There are tive dark stripes on the back,

the two outer ones being sometimes brownish, the remainder

black, and alternating witii these four stripes of a lighter

colour. The subdorsal light stripes, as well as the whole of

the hinder part, strongly suffused with ferruginous. There

is a supraorbital stripe of white, which is clearly defined and

continued forwards to the tip of the nose. The underparts

are of a clear white.

The skull shows no marked differences; in length it is

intermediate, but in breadth equal to the larger of the other

species. The most noticeable point is the length of the nasals,

which are longer and narrower than in T. senescens.

Dimensions of the type (from skin) :
—

Head and body 155 millim. ; tail 115; ear 15; hind

foot 35.

Skull: basal length 31; zygomatic breadth 22-5; length

of nasals 13 ;
post, breadth of nasals 4.

Bab. Eastern Siberia.

Ti/pe B.M. 94. 8. 6. -IG. S ^^- Sungatscha River, Upper
Ussuri River. Collected by Mr. J. Kaiinowski, IGth April,

1884.

'Ihis species may easily be distinguished from T. asialicus

by the subdorsal light stripes being considerably ruddier and

darker than the outer ones, whereas in T. asiaticiis they are

all of a similar colour. It may also be distinguished from



1^86 Messrs. T. D. A. Cockerel] and W. Porter on

T. senescens by the supraorbital stripe being well detined and

continued to the nose, its much brighter colour, and white

underparts.

Key to the Species.

A. Five black stripes T. asiaticus.

B. Three black stripes.

Supraorbital line j'ellowish, not clearly defined .... T. senescens.

Supraorbital line white, well marked T. orientalis.

XLVI.— Contributions from the New Mexico Biological

Station.—VIII. The New Mexico Bees of the Genus
Bombus. By T. D. A. Cockerell and Wilmatte
Porter.

Bombus perixanthus, sp. n. (vel Hoioardi, var.).

^ .—Length about 15 millim.

Fairly stout
;
pubescence black, except at the apex of the

abdomen, where it is white, and on the anterior part of the

thorax, where it is shining lemon-yellow. With the black,

liowever, is mixed more or less yellow on the face, vertex,

and third abdominal segment; while the hair on the scutellum

varies from entirely black to a rather dull yellow. The long

bristles on the hind tibia are mostly pale ferruginous. The
black hair on the abdomen occupies the first four segments,

the remaining segments being clothed with dirty white.

"Wings stained with brown, but not very dark.

Stiucturally this insect agrees with B. Ilowardi^ and it

may be that it is a peculiar variety of that species; but even

in that case it deserves a name. It is in general appearance

very like B. occideritalis, but in that species only the tirst

three abdominal segments are black.

Hah. Harvey's Ranch, near Las Vegas, New Mexico,

9600 feet, Aug. 22, 1899 (IK. Borter). Also between

Harvey's Ranch and Beulah, on the same day.

Bombus ii'idis, sp. n.

? .—Length 17 millim.

Broad, with black and yellow hair. Hair of face black,

with a little yellow intermixed, of cheeks black, of vertex

black in front, otherwise yellow. First joint of flagellum

nearly as long as 2 and '^ together, 2 scarcely shorter than 3.

Thorax with dense lemon-yellow pubescence ; a l)road black
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band between the wings; hair on anterior half of pleura

yellow, on posterior lialf black. Hair of the legs black, the

ends of the joints with short pallid pubescence, small joints

of tarsi with shining brown pubescence. Wings only mode-
rately dark, the costal margin narrowly suffused with fuscous,

especially towards the apex. First three segments of abdo-
men with black hairs, but the hlack is throughout mixed with

coppery red, or on the sides of the first segment wholly or

almost wholly pale fulvous or fawn ; fourth segment and
sides of fifth with yellow hair, quite long, forming a band ;

apex black. Ventral surface of abdomen with scanty black

hair.

Hah. Beulah, New Mexico, May 30, 1899, at flowers of

Iris missouriensis ( W. Porter)

.

Allied to B. dubius, Cresson, but in that species the light hair

on the fourth abdominal segment is yellowish white and the

basal portion of the abdomen has not the reddish hairs.

Anotiier specimen oE B. iridis, taken at Monument Rock,
{Santa Fe Caiion, 8000 feet, at Budbeckia laciniata, Aug. 11

{Ckll. 4425), has the hair on the sides of the first abdominal
segment and somewhat on the second yellow or tawny, while

the third segment has a yellowish-fulvous apical band.

Bomhus ferviduSj Fabr., 1798.

Las Vegas, N. M., July, $ {Ckll 3705) ; Las Vegas, at

flowers of Petaiostemon Candidas, Aug. 11, ^ (IF. Porter).

White Mts., N. M., Rio Ruidoso, about 6700 feet, at flowers

of Vicia near pulchella, July 29^ 1 2 {Townsend). Appa-
rently scarce in New Mexico.

Bombus monardte^ sp. n.

Resembles fervidus, but the yellow is not so bright, the

third submarginal cell is more narrowed above, and the hair

of the face and vertex is yellow, witli some bhick on the sides

of the vertex and on the front. The pubescence is rather

longer and looser than in Jervidus^ borealis, or sonorus ; the

hair on the pleura is yellow, not black as in borealis and

sonorus ; the wings are only stained with brown, not dark

brown as in sonorus.

Hob. Monument Rock, Santa Fc Canon, N. M., 8000 feet,

at flowers of Monarda {GUI. 4445); Rio Ruidoso, White
Mts., N. M., 6500-6600 feet, July 25 to Aug. 1. iSix at

flowers of Monarda stricta, one at Potentilla Timrheri, one at

Allium cernuum {C. II. T. Towns6nd).
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Bomhus sonoriis, Say, 1837.

Prof. C. H. T. Townsend brought twenfy-eiglit specimens

from the Rio Euidoso, White Mts., N. M., taken from July 20

to Aug. 2, alt. 6500 to 6900 feet, at flowers of il/o??a?-(/a s^r/c^a

(many), Verlascum thapsns (many), Vicia near pulcheVa,

PrinielJa vulgaris, Mentzeh'a Rusht/i, and Bhus gkihra.

Mr. C. M. Barber collected the species in the same locality.

One specimen {Ckll. 4672) has been taken at Las Cruces,

Aug. 24, at flowers of Helianthus annuus.

Handlirscli is certainly in error in regarding this species as

n variety of B. pennsylvanicus. It is interesting to note that

B. sonorus a])pears to be absent from the mountains of

northern New Mexico, while, on the other hand, B. Howardi

seems to be lacking in the White Mts.

Bomlus americanorum , Fabr., 1775.

Common in the Mesilla Valley, June, July, October, &c.

One at Las Vegas, July 14, at flowers of Cleome serrulata

[E. K. Rishel).

Bumlvs Morrisonij Cresson, 1878.

Common at Santa F^, Las Vegas, &c.,in July and August.

At Las Vegas it was taken on the flowers of Cleome semdata,

also on AscJepias. Romeroville, Aug. 6 [Porter ^ Ckll.)
;

Aztec
(
C. E. Mead) ;

Euidoso Creek, 0900-8200 feet, July 23-

Aug. 20, at flowers of Monarda stricta and Solidago triner-

vata [Townsend) ;
South Fork, Eagle Creek, Aug. 19,

8300 feet, at Sicj/cs parviforus ; Las Cruces (6'. Steel, Ckll.)
;

Mesilla Park, May {J. D. Tinsley) ; Albuquerque [Ckll);

Gripping Spring, Organ Mts., April 23 (Ckll.) ; Mescalero

Agency, Aug. 22, 1897, at Salvia lanceolata [E. 0, Wootot\).

The vertical range is irom 3800 to 8200 feet, but the insect

seems to be most abundant at 6500-7500 feet.

Bomhiis nevadensisj Cresson, 1874.

This species may be divided into two well-marked races,

perhaps species, as follows :

—

Eace Cresson i, Ckll.

$ .—Abdomen with only the first three segments yellow,

segment 1 often black at base ; black thoracic patch usually

visible without a lens
;
pleura with only a small patch of

yellow, just below teguh«.

Length about 23 millim.
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Specimens from Washington State and Colorado, sent by
Mr. Fox as nevadensis. In New ^Mexico, especially at high
alfifudes. White Mts., at about 10,300 feet, at flowers of

l)eljihiniuvi scopulorum, several [Tuicnsend) ; South Fork,
Eagle Cieek, Aug. 19, about 8300 feet, at flowers of Sicyos

parviflorus, two {Townsend) ; North Fork, Ruidoso Creek,

Aug. 20, alt. 8200 feet, at flowers of SoUdigo trinervata,

two {Townsend) \ Mescalero Agency [Otis); Las Vegas,
July, two, one at Cleome serrulata [Porter & CIcU.).

Race aztecus, Ckll.

$ .—Abdomen with the first four segments yellow, seg-

ment 1 yellow at base ; black hairs in middle of thorax not

visible without a lens; pleura with the anterior half at least

yellow.

Usually at loAvei altitudes than Cressoni,

Length about 20 miUim.

Aztec, one [C. E. Mead) ] Las Vegas, one (TF. Porter);

Beulah, May 30, at Verbena h'pinnatijida, one ( IT^. Porter)
;

Mescalero Agency, July 12, one {C. M. Barbei-) ; half a

mile below forks of Ruidoso Creek, Aug. 28, one [Barber) ;

Rio Ruidoso, July 23-27, 6700-6900 feet, three at flowers of

Monarda stricfa, one at Lupinus Sitgreavesii, one at Verbas-

cum thapsus [C. H. T. Toionsend).

Bombus improbuSj Cresson, 1878.

Five [S) from South Fork, Eagle Creek, White Mts.,

N. M., Aug. 20, about 8200 ieet, flying swiftly lo and fro

[Townsend), This is with little doubt the male of nevadensis.

One specimen was taken by Prof. Townsend on flowers of

ISenecio Piusbyi.

Bombus Howardiy Cresson, 1863.

Beulah, May 30, Aug. 16 (TF. Porter) ;
Harvey's Ranch,

9600 feet, Aug. 22, lb99 (IF. Porter) ; Monument Rock,

Santa F^ Canon, at Monarda and Rudbeckia {Ckll.) . Rather

common.

Bombus ajpositus, Cresson, 1878.

Beulah, Aug. 16, at Polemonium cceruJeuni [W.Porter);

Harvey's Ranch, 9600 feet, Aug. 22 [Porter & Ckll.) ; Monu-

ment Rock, Sta. F^ Canon, a.tMoJiarda [Ckll.) ; North Fork,

Ruidoso Creek, 8200 feet, Aug. 12, at Delphinium scopu-

lorum [Toxcnscnd). The species is rather common at Beuhih,
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but in the large collection of Bomhus brought by Prof. Towns-
end from the White Mts. it is represented by only a single

specimen.

Bomhus rufocinctus, Cresson, 1863.

Beulah, Aug. 25, S {W. Porter) ^ hill near Beulah,

Aug. 23, cJ {W. Porter). These are assigned to rufocinctus,

but some black hairs are mixed with the yellow on the apical

portion of the abdomen, though they are not noticed without

a lens.

Bomhus ternarius, Say, 1838.

Eio Ruidoso, 6700-8200 feet, July 29-Aug. 12, at flowers

of RudbecIcHi laciniata, Verhascum thapsus, Mentzelia Rushyi^

Monarda stri'cfa, Vici'a near puIcheUa, and Solidago trinervata

{Townsend) ; Beulah, May 30, at Iris missouriensis and wild

plum {W. Porter); Beulah, Aug. 10-18 ( Ii: Porter) ; Har-
vey's Ranch, 9600 feet, Aug. 22 (TF. Porter) ; Aztec {C. E.
Mead) ; Mescalero [Otis), This species is not so abundant

as B.juxtus.

Botnhusjuxtus, Cresson, 1878.

Beulah, ]\Iay 30, at Iris missouriensis and wild plum
{W.Porter); Beulah, Aug. 16-23 (IF. Porter); Harvey's

Ranch, 9600 feet, Aug. 22 [Porter ^- Ckil); South Fork,

Eagle Creek, White Mts., 8U00-8900 feet, Aug. 18-19, at

Sicyos parvijlorus and Brittonastnim pallidum [Toivnsend)

;

Rio Ruidoso, 6500-8^00 feet, July and August, at Ver-

lascum thaj)sus^ I*runella vulgaris, Vicia near jjulchella,

Monarda stricta, Mentzelia Eushyi, Solidago trinervata, and

Verbena striata {Pownsend) ;
South Fork, Eagle Creek,

Aug. 18, at Allium cernuum [Toivvsend) ] Ruidoso Creek,

Aug., at Geranium Rtchardsoni [E. 0. Wooton) ; East of

Santa Fe, 7400 feet, at Senecio (Ckll.) ; Sta. F^ Canon,

7600 feet, at Cnicus (Ckll.) ; Monument Rock, Sta. Fd
Canon, at Monarda and Eudheckia [Ckll.). A very abundant

species at 8000-9000 feet.

Bomhus scutellaris, Cresson, 1863, var.

^ .—Length about 16 millim., of anterior wing 14 millim.

Pubescence of head black, of thorax yellow with a very

broad black band between the wings, and the lower part of

pleura and sides of metathorax black
;
pubescence of legs

short and black, of abdomen yellow on tlie first two dorsal

segments, black on the rest ; tegulaj shining black ; wings
dark fuliginous; third submarginal cell very broad above,
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narrowed much less than half to marginal. Spurs dark

ferruginous. Malar space about twice as broad as long.

The pleura may be all yellow. Abdomen rather long and

narrow.

Ilah. Las Vegas, N. M., Aug. 11, 1899, at flowers of

Petalostemon Candidas, two examples
(
W. Porter^.

This is apparently a slight variety of B. scutellaris, Cresson.

B. affinis, Cress., from Massachusetts, is also a very similar

insect, but differs by having the second abdominal segment

mostly pale seal-brown or rufo-fulvous.

Bombus prunellcBf Ckll., sp. n. (vel Edwardsii, subsp.).

$ .—Length about 18 millim.; broad, 6i millim. between

wings; breadth of abdomen 9 millim. ; length of anterior

wing 15 millim.

Pubescence moderately loose and long, black and pale

canary-yellow ; clypeus shining, very sparsely punctured

;

lower sides of face, surrounding clypeus, with black hair

;

middle of face about antennje with yellow hair ; occiput with

yellow hair, bordered in front with black ; a patch of yellow

in the middle of the vertex above the ocelli ; cheeks with

black hair ; thorax with yellow hair above and beneath,

except a large transversely oval patch between the wings,

where it is black ; legs with black hair, more or less light

fulvous on the tarsi ; abdomen with yellow hair on segments

1 and 2, black on 8 except at extreme sides, yellow on 4 and

5, and black at apex ; wings dusky, third submarginal cell

narrowed about one half to marginal.

^ .—Length about 12 millim.

Coloured like the female, but the yellow is not so bright

and the black is more suffused, and the third and fourth abdo-

minal segments are black. 1 he pubescence of the head is

long and almost all black, and there are black hairs all over

the mesothorax and scutellum, mixing with the yellow towards

the sides. First joint of labial pal[)us 3250 /a, second 1000 /x.

$ , var.—The black invading the sides of the second abdo-

minal segment. (Beulah.)

? , var.—The black covering the fourth segment as well

as the third. (Rio Kuidoso.)

Hah. Beulah, N. M., 1 ? , May 30, 2 ^, Aug. 18 (IF. For-

ter) ; Rio Ruidoso, White Mts., N. J\[., 6500-8200 feet, July
and August, 4 ? , 60 ^ , at flowers of Monarda stri'cta, Ver-

bena stricta, iSolidago tnnervata, Prunella vulgaris, Potentilla

T/iurberi, Rhus glabra, Sicyos j>arviJlorus, Geranium atro-

jmrjmreum, Vicia J^car pulchella, (ommelina dianthifolia, and
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Meritzelia Rushyi [C. H. T. Toionsend). Many workers were
taken on the Priaiefla. Those from (he MentzeUa are laden

with pollen. This species
( ? ) was also taken by j\Ir. C. M.

Barber on the Rio Ruidoso, Aug. 28, and by Mr. Otis at the

31escalero Agency.
This is very close to B. Edwardsii, Cresson, but differs in

the 5 having the first two abdominal segments yellow. The
? var. from Beulah connects the typical prunelhe ? with

Edwardsii, and it may be that the insects will be t'o.und to

intcrgrade. B. Putiuvni, Cress., seems also allied.

The following table will serve for the separation of the

New-Mexico Bombi :
—

Abdomen with a distinct reddish-orange or

orange-fulvous band 1.

Abdomen without any distinct orange or red

band 3.

1. Abdomen without black, or with only a few
black hairs among the yellow ; red band
on segment 8 or 3 and 4 rufocincfiis, Cress.

Apex of abdomen black 2.

2. Red band very bright, on segments 2 and 3
;

4 yellow teniarins, Say.

Red band not so bright, on segments 3 and 4. Juxttts, Cress.

3. Dorsum of thorax yellow, without a band;
apex of abdomen black or {imjjrobus)

black and ferruginous 4.

Dorsum of thorax yellow iu front, black

behind G.

Dorsum of thorax -wdth a black band be-

tween the wings ; scutellar region j-ellow. 7.

4. Dorsum of thorax entirely yellow ; lower
edge of yellow on abdomen (5) convex. Morrisoni, Cres.s.

Dorsum of th(»rax with some black hairs

centrally; hind edge of yellow on abdo-
men straight 5.

5. Apex of abdomen all black 7ievadensis, Cress,

Apex of abdomen ferruginous ; subapical

part black i>nj)robm, Cress., c?

.

G. Base and apex of abdomen black ; segments
2 and 3 and apex of 1 yellow americativrum, Fabr., $ .

Base of abdomen black, apex white ; seg-

ment 3 yellow, 4 black HouanU, Cress., var.

Abdomen black, with a yellowish-white

apex ; no yellow band jJcriraiif/iKs, Ckll.& Port.

7. Thorax before the band white; abdomen
yellow, with no black band appositus, Cress.

Thorax befcne the band yellow 8.

8. Abdomen yellow, with a black apex .... 9.

Abdomen entirely yellow or ochreous .... mnericanurum, Fabr., J.
Abdomen black, with a whitish apex .... jjeri.vanthtis, Ckll. & I'or-

Abdomeu black, with a white apex and a [ter, var.
yellow baud Hovardi, Cress.
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AbcloDien yellow, with a broad black band . . prunellce, Ckll.

Abdomen black, with a yellow band on seg-

ment 4 ; segment 1 more or less yellow

or fulvous ;
'1 and 3 black, with coppery

hairs intermixed iridis, CkU. & Porter.

9. Abdomen with the two basal segments
yellow, the rest black scuteUari-s, Cress.

Abdomen with at least threesegments yellow. 10.

10. Yellow very bright ; wings very dark

;

pleura black sonofus, Say.

Tellow not so bright, more ochreous ; wings
not so dark

;
pleura mostly or wholly

light. : 11.

11. Hair of face and vertex yellow monardcp, Ckll. & Porter.

Hair of face and vertex black fervidui, Fabr.

It is intended in a later paper to give an account of the

mouth-parts of the several species, after the manner of

Radoszkowski.

Mesilla Park, Xew Mexico, U.S.A.,

Sept. 30, 1899.

BIBLIOGRAPHICAL NOTICE.

The Geographu of Mammals. By W. L. Sclaier, M.A., F.Z.S., and
P. L. ScLAXER, M.A., Ph.D., F.R.S. London : Kegan Paul,

Trench, Triibner, & Co., Ltd. 1809.

This book of 328 pp., with 50 text-illustrations, tables, and 8 folding

maps, fills a gap in our series of zoological works of reference. It

is divided into three parts or sections :—a first (of seven chapters)

on the Terrestrial Areas as determined by ATaramalian Distribution
;

a second (of one chapter) on the Marine Eegions in relation to the

Cetacea and Sirenia ; and a third (like the first, of seven chapters) ou
the Distribution of the several Orders of Mammals. Of these

sections, the first is a reprint, with slight alterations, of some articles

contributed during 1894-1897 by Sclatcr Fils to the ' Geographical

Journal,' the second a reprint of a paper by Sclater Pt-re in the

Zoological Society's ' Proceedings ' for 1897, the third (for which the

latter also is alone responsible) constituting the original portion

of the work.

The maps are coloured and most admirable, and it is difficult to

over-estimate the value of the illustrations, many of which are new
and highly welcome. Following Huxley, the authors recognize as

their three leading areas the Arctogtea, Xeogoea, and Xotogtea, and
in their determination of subregions and description of representative

faunas they have succeeded in maintaining a uniforrnity of treat-

ment and general accuracy which is in itself a strong recommendation
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of tlieir book. Coucerniiig the origin of the geographical regions,

they have mainly adopted the views of the senior author, originally

based, as all students of chorology are aware, on the study of the

avifauna, and this, it seems to us, with an insufficient recognition

of some of the more special features in mammalian distribution.

Dealing with the difficult question of the delimitation of the Austra-

lian from the Oriental llegion, they, with full justification, relegate

the Celebes to the latter, drawing their Wallace's line between Bali

and Lombok, The reader turns with disappointment from their

comprehensive treatment of this vexed topic to that of others, which
he finds dismissed in far too summary and one-sided a manner, as,

for example, the origin of the Galapagos Islands, the argumeut for

the contiueutal nature of which is not discussed. Nor is the book

free of contradiction in its leading theses, as with the assertion

(p. 217) that " the principal masses of land and water are not of

modern origin, but have existed mainly in their present shapes

throughout all ages," which is not consistent with statements occur-

ring in other parts of the book. Greater regard for paloeoiitology

would have necessitated profound modification in many of the con-

clusions to which the authors have arrived, and we can only regret

that important facts of which this may be said to be true have been

imrecognized.

The authors wisely introduce here and there facts of anatomy and
physiology which are strikingly exceptional—to wit, the allusion to

the shedding of the horn by the prongbuck. If this, however, why
not a mention of the narial prolongations, habits, and alleged vege-

table contents of the stomach of the Delphinid Sotalia Teiiszii'? the

existence of which genus in African rivers, by-the-bye, is entirely

overlooked. We are glad to note the allusion to Momerolcu/xs and
certain other receutl}' described forms of importance, and hail with

satisfaction the non-acceptance of the proposal to substitute Procavia

for J/i/rad\ Odobcenus for Trichechus. We would remark, however,

that Otocyon is not a dog, and that throughout the book there is a

lack of uniformity in the usage of family and generic names and, in

places, of agreement as to leading assertions. This is the more
remarkable since the articles which so largely compose the work,

having been subjected to " slight alterations," ought to have been

correlated, and since the authors acknowledge the services of two
assistants who are supposed to have read the proofs.

The imprimatur of the senior author will alone ensure the popu-

larity of the work. It contains a mass of really useful material

compiled at immense pains ; and if the authors will give us a new
edition, thoroughly revised in its typographical detail and choice of

names, more extensively pahcontological, better up to date, and less

biassed in the treatment of its broader topics and chief generaliza-

tions, thev will perform a lasting service to the student of animal

life.
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MISCELLAXEOUS.

On the Histology of the Alimentary Canal in the Larva of
Chironomus plumosus. By P. Vigkon.

I. Criticism on the Vesicular Theory of the Secretion of Glandular
Merocrine Cells.—I thus characterize the theory held with regard

to renal cells by a long list of authors, from Muron in 1871 down
to Simon in 1898 (also by Cornil in 1879 and 1884, Altmann,
I^icolas, Van der Stricht, Disse, &e.), and criticized by Hortoles

in 1881 and by Saner in 1895. This theory was applied by Van
Gehuchten in 1890 to the intestine of a dipterous larva, Ptycho-

ptera ; then in 1893 to the intestine of the larvoe of the fly, of

Ascaris, and of Arenicola, &c. It is accepted by most authorities,

and I know of no criticism of it so far as it relates to intestinal

cells *.

The tissues of the larva of Chironomus being quite transparent,

observations made upon the fry, and even on the complete animal

when very youug, point to the following conclusions :—the hyaline

vesicles which support the brush-like edge (or striated platform

—

" plateau ") seen on the greater part of the cells of the mid-gut, and
which afterwards show it up and spread into the cteca or the

chylific stomach, as well as into the Malpighian tubules, without

anywhere being dissolved, are the result of a pathological state or

of some very light pressure, or, again, of the action of a fluid said

to be indifferent, and with more likelihood of fixative solutions.

Not a single one is ever seen in the living and uninjured animal

even when digestion is in full swing. One has no right to draw con-

clusions from these plasmolytic changes as to the secretory properties

of the epithelial cell ; they are simply a proof of the great ease with

which it may undergo alteration.

I shall endeavour to ascertain eventually whether these con-

clusions apply to all the glandular merocrine cells.

II. Formation of the Peritrophic Membrane.— This chitinous

membrane, imperforate but at the same time extremely permeable,

has no connexion wdth the walls of the chylific stomach, at least in

the present case. This is in direct opposition to the somewhat
indecisive opinion of Plateau in 1876, of Balbiani in 1890, and to

the plainer statement of Voinovin 1898. The last observer believes

it to be formed of all the cell-plates supported by the secretive

vesicles. Although it may be firmly fixed to the external wall of

the oesophageal tube, as has been observed by A. Schneider in 1887,
followed by Balbiani in 1890 (in both cases in the larva of Chiro-

nomus), it is not formed in that position. It arises in a fluid state

* I may refer to the statement which I made in vol. iii. of the ' Anu^e
biologique ' in the course of a review entitled " Les Canalicules urinaires

des Vert^bres.''
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from the first large cells with brush-like edge belonging to the mid-

gut right at the top of the proventricular chamber. This agrees

with Cueuot's opinion in 1895 with regard to several Orthoptera.

Furthermore, while spreading over the cuticle of the external wall

of the tube, in intimate connexion with the latter, it passes into a

very elegant lamina, which has not been described. It is also

through the annular space enclosed between the tube, whose wall is

thickened to form a solid ring, and a second chitinous external ring

secreted by the wall of the mid-gut that the secretion-products of

the provcntricular c£eca flow (well figured diagramraatically by

A. Schneider). The arrangement is complicated by a little trun-

cately conical ring arising from the wall of the tube, and which

separates the internal chitinous ring from the external plastic ehitin

of the membrane. The whole structure is shown up in sections by

the difterences of power of taking the stain displayed by the cuticle

of the tube and rings and that of the still plastic peritrophic ehitin.

Below this passage the membrane becomes consistent and very thin.

It is continually induced to go forward by the pressure of the food

driven out of the oesophagus by the action of the circular muscles.

III. Existence of VihrntUe Cilia in the Mid- and Jlind-Gut of the

Larva of Chironomus.—It is necessary to examine a number of

animals in order to find and fix these in a perfect state. Examina-
tion would be impossible in the absence of transparent tissues.

The cilia arc found at the opening of the provcntricular caeca in the

three regions into which the chylific stomach is divided—in the first

two on the brush-like edge, in the third (where the Malnighian tubules

open) on the cellular wall, devoid of platform (plateau). It is very

interesting to determine that the platform is never wanting in the

first two regions, when one cannot see the cilia, but when these

exist they may be planted directly on the cell. This simplification,

here accidental, is comparable with the observations of Engelmann
in 1880 and of Frenzel in 1S8G, who look upon the component parts

of the brush as an immobile proximal segment forming an integral

portion of the whole and completely differentiated ciliary apparatus.

As there exists in the animal kingdom an infinity of non-ciliated

cells with a platform, the larva of Chironomus takes an intermediate

position in which the platform is probably only ciliated in a certain

number of individual cases.

Cilia also arc present in the hind-gut on the ehitin, which is very

thin. They are only found sparingly at the beginning, and particu-

larly so in the widened part, where it joins the mid-gut.

I shall give more details of the anatomy and histology of the

alimentary canal in this larva in a note which I shall publish

shortly in the ' Archives de Zoologie experimcntale.'

—

Com^tes

Ilendus, t. cxxviii. (1899) pp. 159G-1598.
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XLVII.— Oil some Land- Mollusks from Java^ with Descrip-
tion of a new Species. Bj Walter E. Collinge, F.Z.S.,
Mason University College, Birrninghani.

[Plates VIL & VIII.]

The species here described form part of a collection of mollu.^ka

which has been placed in my hands for investigation by the

Council of the Birmingham Natural History and Piiilosophical

Society, and I take this opportunity of expressing my thanks
to them for so interesting a collection and for their further

kindness in defraying the cost of the drawings.

The collection includes two well-known and one doubtful

species of Parmarion and two species of Microparmarion, one
of which is new.

Parmarion.

1. Parmarion pupillaris, Humb. (PI. Vll. figs. 1, 2.)

Hob. Geda.

The anatomy of this species has been treated of by
Semper (2) and Simroth (3). In the present collection there

are a large series of specimens, many of which I iiave dissected.

The generative organs are well figured by Simroth (8),

and those dissected by me agree in all particulars ; in two
cases, however, an interesting and important variation was
found in the form of the receptaculum seminis. In the

Ann. & Mag. N. Hist. Ser. 7. Vol. iv. 27
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normal condition this organ has a well-defined receptacular

duct and a globular head. In the first specimen (PL VII.

fig. 1) there is no duct, the head being somewhat beak-

shaped, with a long neck surmounted on a globose base,

a slight constriction separating the basal portion from the

neck portion. In this specimen the penis is rather longer

than in the other specimens dissected (PI. VIL fig. 1, p.).

In the second specimen (PI. VII. fig. 2) there is also no

tiace of any receptacular duct, the receptaculum seminis being

somewhat pyriiorm in shape. A further variation in these

two specimens is to be seen in the length of the retractor

muscle of the penis. In the first one it measures 6"5 millim.,

while in the second it is 30'5 millim,

2. Parmarion Weheri, Simr.

IJab. Geda. Three specimens.

I have exjerienced great difficulty with this species; it

seems to be the most variable of any of the Malayan Par-

marions. All the specimens are full-grown, measuring (in

alcohol) 48*5, 50, and 52 millim. respectively. In one

specimen the mantle-lobes and head are a deep sepia-brown,

while the sides of the body are a yellowish green. The foot-

sole has a yellowish median plane, with faintly coloured

sepia lateral planes. The remaining two specimens have

reddish-brown coloured mantle-lobes, with the head and sides

of the body a pale yellowish green, approaching the form

figured by Simroth (3, t. vii. fig. 6 b). None of my specimens

are so darkly coloured on the sides of the body as that shown
in figure 6 a {op. cit.) by Simroth.

3. Parmarion ?

Hah. Surabaja. One specimen.

A small species measuring (in alcohol) 24 millim. is exactly

like Simroth's drawing of P. camhodjensis (4, t. xv. fig. 10)

;

but Simroth says that P. cantho<ljins{s approaches most
closely to P. A/artensiy so mine cannot be this former species,

as the mantle is perfectly pmooth, there being no trace of any
wart-like markings. Having only a single specimen, it is

difficult to say what it is.

MiCROPARMAKION, Simr.

4. Microparmarwn Austeni^ Simr. (PI. VII. figs. 3-10.)

Hah. Geda. Three specimens.

Eefcrring to this species in 1893 Simrnth writes :
—"Das
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einzelne Thier hat einige Eigenthliraliclikeiten, welclie die

Vevmuthung nalie liegen, dass reicheres Materiel ziir Auf-
stellung einer dritten Gattung oder TJntergattung zwingen
wird. Man wird mir erlauben, mich vorlaafig ia der
Gliederung zu bescliranken.

" Die Unterschiede liegen theils in der Hautskulptur, tlieils

in der Schale, theils im Penis." {3, p. 109.)

The peculiar studded appearance of the mantle ani the

general form of the animal are scarcely done justice to in

Simroth's figure (3, t. vii. fig. 4).

The whole of tlie mantle, except the thin border sur-

rounding the shell, is studded with a dense series of wart-like

bodies ; these also appear on the postero-lateral portions of

the body (PI. VII. figs. 3, 4, and 5). When examined
with a pocket-lens these are seen to be irregular in size, with
still smaller protuberances between the larger ones (PI. VII.
fig. 6). The microscopical structure of the mantle agrees

in all particulars with that of M. javanica, described below.

To Simroth's description of the shell I am unable to add
anything, for in all the three specimens none are exactly

alike. One point, however, seems worthy of notice ; in what
I take to be an old specimen the shell is much thicker and
the periostracum shows a tendency to fold itself beneath the

calcareous plate, and so gives rise to a slightly thickened rim.

The third point Simroth [op. cit.) mentions is the form of

the penis, and here there are many important differences from
such species as J/. Frukstorferi^ Simr., and M. Bottgen', which
I have compared with M. javanica and discussed below.

The Generative Organs.—Simroth's two figures (3, t. vii.

fig. 13 ; and A, t. xv. fig. 23) of the generative organs are so

very different from one another, I have considered it desirable

to refigure the same from my own dissections for purposes of

comparison.

The vestibule is small ; looked at dorsally (PI. VII. fig. 7)

the vagina is seen to open on the left dorsal side, whilst the

penis opens into the middle portion, also dorsally. We may
divide this latter organ into two parts—a proximal one, having
a globose tubular appearance, at the distal end of which the

retractor muscle is inserted, and a distal portion, which is the

longer of the two, which passes into the vas deferens. In-

ternally the cavity of the penis, commencing from the distal

end, is a fine tube, which gradually widens and at the end of

the distal division gives off a short blindly-ending portion
;

below this it passes as a slightly narrower tube into the

proximal division running forward; then making a U-shaped
bend, it opens into a sac-like expansion, followed by two

27*



400 Mr. W. E. Colllnge on some

similar cavities, only much smaller, the most anterior one

opening into the vestibule (PI. VII. fig. 9).

The retractor muscle is inserted just below the distal

division (PI. VII. fig. 9, r.nt.), and is conspicuous owins: to

the fact that the muscle-fibres radiate and form a disk-like

f)oint of insertion. The free oviduct is produced into a pouch-

ike cavity on the left side (looked at doisally), the external

wall of which is minutely pitted, more so peihaps ventrally

than dorsally. At the point where the prostatic portion of

the common duct joins with the vas deferens the terminal

portion of the former is free, though not to such an extent in

the specimens I have dissected as figured by Siniroth (H,

t. viii. fig. 13). The dart-sac opens into the vestibule on the

right side ; it passes backwards beneath the penis and vagina,

and making a sinuous curve, lies to the right of the terminal

ducts. Its structure is very similar to that described below
for M.javanica. The dart (PI. VII. fig. 10), which is about

2 millim. long, is a slender slightly curved rod with a solid

calcareous head.

5. Micrcparmarionjavanica J sp.n. (PI. VIII. figs. 11-19.)

Hob. Geda. Three specimens. Type in coll. of W. E. 0.
Animal (PI. VIII. figs. 11-13) purply brown, darker poste-

riorly, sides of head lighter. Mantle-lobes same colour but

darker, spotted with small black spots ; whole of mantle

(excepting portion bordering shell) and the postero-lateral

portions of the body are studded w'ith minute wart- like pro-

tuberances Peripodial groove distinct, llugfe large. Foot-

fringe greyish brown, with faintly coloured lineoles. Foot-

sole divided into median and lateral planes, former yellow in

colour, latter purply blue. Keel prominent, yellowish brown.

Caudal raucous pore a vertical slit, not extending to the foot-

sole.

Length (in alcohol) 25 millim.

Shell (PI. VIII. figs. 14 and 15) oval in form, solid, amber-
colour, the lines of growth strongly and regularly marked;
apex distinct.

Major diameter 10 millim., minor diameter 6'5.

The mantle in this species is not unlike that in M. Austenif

Simr. ; a transverse section through the same showed the

following structme :—The epidernial cells in certain areas are

covered with a thick yellowish layer of a gum-like substance
;

these regions arc raised up, forming in the section little

hillocks ; these in the living animal have the appearance of

wart-like bodies.
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In the dtprepsions between one raised portion and another
the epidermal cells have the usual characters, and it is in

these depressed areas that the various unicellular glands open
to the surface. The pigment is contained in a series of
branched connective-tissue cells, which are most numerous
around the region of the glands. In all other features the

structure agreed very closely with that described by Plate (1)
in Daudehai-dia.

The Generative Organs.—There is a large somewhat
triangular-shaped vestibule. Looked at dorsally the vagina
is seen to open into this on the ventral portion of the right

side. 'J'he receptacular duct is very short, in fact only when
looked at from the ventral side does there seem to be one
(PI. VIII. fig. 17). Dorsally the pyriforra receptaculum
seminis seems to open directly into the vagina. The penis
opens into tlie middle portion of the vestibule on its ventral

side (PI. VIII. fig. 16). Distally it has a hammer-shaped
enlargement, terminating on one side as a beak-shaped
process, and on the other gradually becomes smaller and
gives place to the vas deferens. When dissected open the

penis is seen to have a very different appearance (PI. VIII.
fig. 18), agreeing in this respect with M. Austeni, Sitnr. At
the point of junction of vas deferens and penis- tube there is

scarcely any perceptible difference ; further on the tube widens
and forms a cavity in the distal head of the penis; then
follows another tube-like portion, this latter dilating and
again becoming tube-like, and passing towards the vestibule,

it again dilates at its external proximal end. The retractor

muscle of the penis is inserted just below the liammer-shaped
head. The vas deferens passes beneath the proximal portion

of the penis and joins the prostatic portion of the common
duct on the ventral side (PI. Vlll. figs. 16 and 17). The
intervening portion below this and above the receptaculum
seminis is the free oviduct ; it is slightly convoluted, gradually
enlarging distally, and ultimately widens out into a spirally

coiled oviducal portion, whose folds almost hide the prostatic

canal; dorsally they entirely do so ((/. PI. VIII. figs. 16 and
17). The albumen-gland and the hermaphrodite-gland and
duct are very similar to those in ^f. Austeni, Simr., excepting'

that the latter is longer and more convoluted. The dart-sac

opens into the vestibule on the extreme let't, and makes a

bend to the right side, passing dorsal to the penis and vagina

(PI. VIII. fig. 16, d.s.). It is covered by a loose muscular
sheath, the walls of wiiich hide that portion passing across

the penis and vagina, so that at first sight it has the appear-

ance of entering the vestibule on the right side. Distallv
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tliere is a slioit retractor muscle, and in this species there is

also a short broad muscle arising from the wall of the vesti-

bule and inserted into the wall of the proximal portion of the

dart-sac. Beneath the muscular sheath is a thicker muscular
coat, which encloses the solid distal portion. The dart is

situated in the proximal portion, which lies above the penis

and vagina. It is a small tine calcareous rod, slightly spatu-

late at its head, approaching somewhat the shape of that iti

M. Strnhelit, Simr., and about 2 millim. long (PI. VIII.
fig. 19).

Affinities.

1'his species is undoubtedly closely allied to M. Austeni,

Simr. It agrees with it in the peculiar nature of the integu-

ment of the body and in the general structure of the generative

organs. A comparison of figures 7 and 8 with figures 16 and
3 7 will illustrate this relationship.

M. Austeni, however, differs from M. Javanica in the

following particulars :

—

«. The external form and internal structure of the penis

(c/ figs. 9 and 18j.

I. In M. Austeni the free oviduct shows a sac-like dilata-

tion opposite to and below the rcceptaculum seminis.

c. The dart-sac is not so long as in M. javanica, and there

are slight differences in the form of the darts,

d. The prostatic portion of the common duct is in M. Austeni
terminally free and globose.
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EXPLANATION OF THE PLATES.

Plate YTI.

/V//.S. 1, 2. Parmarion jtupil/an's, Iliimb. (ieiieralive organs, .«h(j\viiig

variations in^tlie fonii of the receptaciiluiu seminis, penis. Sic.

Fit/, o. ]iJicro/>ann(iriv)i Auftcni, Himr. X'iew fii mi the right .side, X 2.

])(/. i. Ditto. View from the left side, X 2.
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Fig. 5. Microparmarion Austeni, Simr. Dorsal view, X 2.

Fir/. 6. Ditto. Portion of tlie mantle, showing the wart-like protu-

berances, X 0.

Fig. 7. Ditto. Generative organs, dorsal view, x 3.

FHg. 8. Ditto. The same viewed from the ventral side, X 3.

Fig. 9. Ditto. Horizontal section throngh the penis.

Fig. 10. Ditto. Dart.

Plate VIII.

Fig. 11. Microparmarion javanica, sp. n. View from the right side, X 2.

Fig. 12. Ditto. View from the left side, X 2.

Fig. 13. Ditto. Dorsal view, X 2.

Fig. 14. Ditto. Dorsal view of the shell, X 2.

Fig. 15. Ditto. Ventral view of the shell, X 2.

Fig. 16. Ditto. Generative organs, dorsal view, X o.

Fig. 17. Ditto. The same, viewed from the ventral side, X o.

Fig. 18. Ditto. Horizontal section throngh the penis.

Fig. 19. Ditto. Dart.

Referencp. Letters.

d.s. Dart-sac. r.ni. Retractor muscle.

f.ov. Free oviduct. r.s. Receptaculum seminia.

or. Oviduct. r. Vestibule.

p. Penis. v.d. Vas deferens.

pr. Prostate. ig. Vagina.

XLVIII.— Contributions from the New Mexico Biological

Station.—VII. Observations on Bees, ivith Descriptions of

new Genera and Species. By T. D. A. Cockerell and

WiLMATTE Porter.

MeGACHILE, Latr.

Cresson, Saunders, and Bingham state that the maxillary

palpi are 2-jointed, but Ashmead calls them 4-jointed. We
have examined a great many species, including two from

Europe, and find in every case three joints to the maxillary

palpi !

Apis, Linn^.

The maxillary palpi of Apis are said by authors to be

1-jointed, but in the honey-bee we find two joints fairly well

differentiated.

Bom BUS, Fabr.

Various species examined show 2-jointed maxillary palpi,

the basal joint stout, the other slender and cylindrical.

B. Kincaidii, Gkll., has the maxillary palpi ,'3-jointed, with

two cylindrical joints instead of one.
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CroCISA. Latr,

Ashmead says of Crocisa, " labial palpi 2-jointed, maxillary

palpi 5-jointed." Smith says the maxillary palpi are

2-jointed, labial palpi 5-jointed. Bingham agrees with

Smith. In Crocisa ramosa, Lep., we find the maxillary palpi

2-jointed, the first joint short and globose, but the labial palpi

are only 4-jointed, the suture figured by Bingham and Smith
between the second and third long joints bi.'iug non-existent.

The true third joint (/. e. the first of the small terminal ones)

is very stout.

ASHMEADIELLA, Ckll.

In A. higelovice (Ckll.) tlie maxillary palpi are 4-jointed
;

joint 1 short and broad, 2 longest, 3 and 4 about equal.

Alcidamea, Cresson.

According to Cresson the maxillary palpi of this genus are

4-jointed, but in Alcidamea simplex (Cress.), from Kansas,

"v\e find the maxillary palpi with five very distinct joints, 1

and 2 short, 3 long and cylindrical, 4 and 5 also cylindrical,

4 a good deal shorter than 3, 5 shorter still and perhaps a

little shorter than 1 or 2.

Ceratina, Latr.

The type of this genus is C. albilahris, Fabricius, a syno-

nym of C. cucurhitinay Rossi. This insect is black, and has

5-jointed maxillary palpi, as stated by Friose and confirmed

by us in specimens received from him. Taschenberg and

Friese state that the maxillary palpi of Ceratina have from 4

to 6 joints; F. Smith sa) s there are 6 joints, the three

basal ones about equal, the three apical minute. Ashmead
has recently (Tr. Am. Ent. Soc. 1899, p. (39) regarded the

species with 6-jointed maxillary palpi as typical Ceratina, and

has proposed a new genus, Zaodontomerus (printed Zadonto-

rnerus, but corrected by the author in my coj)y), for those with

the maxillary palpi 4-jointt.d.

We have examined a number of species, and find three

with 5-jointed maxillary palpi, seven with 6 joints, and none

with 4. ^Moreover, a specimen of C. tejonensis, the type of

Zaodontomerus
J
has C-jointed maxillary palpi. This example

ol tejonensis is an Illinois one, received from Mr. Robertson,

and we believe it is correctly id'.ntified. It seems not im-

possible that the records of Ceratina with 4-jointed maxillary
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palpi are based on broken specimens, as we have found that

the loss of one or two joints of a palpus is often very difficult

to detect without the use of a high power of the compound
microscope.

The species with 5-jointed maxillary palpi are very diverse

among themselves, as follows :

—

(1) Joint 4 about equal to 5 and not greatly

shorter than 3 ; fourth joint of labial palpus
narrow and cylindrical ; insect black ; apex
of abdomen ( c3" ) truncate cucurbitina, Rossi.

(2) Joint 4 conspicuously shorter than 3 or 5 [(Europe.)
(rt) Joint 5 very narrow, only about half width

of 3 ; fourth joint of labial palpus broadly
truncate at end ; insect with the thorax
green, abdomen crimson amabilis, Ckll. (Tro-

(^J Joiut 5 nearly as broad as 3 ; insect black, [pical Mexico.)
apex of (S abdomen truncate arizonensis, Ckll.

[(Arizona.)

These will stand as typical Ceratina^ though perhaps

amabilis (with eximia, Sm.) might be separated subgeueri-

cally. The series will also doubtless be found to include

nigra, Ilandl., hispinosa, Ilandl., nitidula, Mor., and parvula,

Sm.
The species with 6-jointed maxillary palpi separate thus :

—

(A) Black, with yellow markings; joint 4 of

maxillary palpi abjut equal to 5 hieroylyphica, Smith.

(B) Blue or green. [(India, China.)

(1) Apex of J abdomen moderately broad,

rounded, with a sharp tooth on each side
;

insect very biight blue or green viridissima, D. T.

(2) Xo lateral teeth at apex of abdomen ; insect [(India, Burma.)
dark green or blue.

(a) Apical portion of J abdomen broader

than long,

(i) Apical portion very broad; hind femora
of (S triangular tejonensis, Cresson.

(ii) Apical portion not so broad ; hind [(U.S.)

femora of S normal dupla, Say. (U.S.,

{b) Apical portion of J abdomen narrow or [Mexico.)
pointed,

(i) Hind femora of J triangular ; second

subraarginal cell subtriangular. [Mexico.)

(a) 5 with a light mark on clypeus . . nanula, Ckll. (New
O) $ with clypeus dark submaritima, Ckll.

(ii) Hind femora of J normal; second [(WashingtonState.)
submarginal cell subquadrate

; $ with

clypeus dark cijanea, Kirby.

[(Europe.)

Here, are three diirtinct series—the first consisting of the
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Indian and Chinese hieroglyphica (with Morawitzu and

Jlavipes), the second of the Indian viridi'ssi'ma, and the third

of the ordinary dark green or blue species of Europe and
North America.

C. JiierogJijpMca may be taken as the type of a new sub-

genus, Ceratinidia. Our specimen is from the Khasia Hills,

India, sent by Mr. Sladen. The second submarginal cell is

less narrowed above tlian in typical Ceratina (cucurbi'dna)
;

and the first recurrent nervure, instead of joining the second

submarginal cell at its extreme apex, joins it at about the end
of its second third.

C. viridissima has the fourth joint of the maxillary jjalpus

unusually short ; the venation resembles that of Ceratinidia.

It is possible that this insect will fall into Pithids, Klug,
which was based on the Javan ('. Sfuaragdahx, Fabr., a species

we do not possess.

The remaining species form a fairly compact group, not

well separable into subgenera. For this group no subgeneric

name has been proposed, unless it may be possible to apply
Zaodontovierus^ Ashm., founded on tejonensia. This can be

done, if it can be shown that the specimens examined by
Ashmead (whether true tejonensis or not) had in reality

6-jointed maxillary pal|)i.

The maxillary palpi in this group afford fairly good
specific characters, thus :

—

C. cyanea has joint 3 only about half as long as 2 (2 about

150, 3 about 70 /i)
; 4 and 5 are equal, both short.

('. tejonensis (Illinois) has joint 4 only about half as long

as 6 ; 3 nearly as long as 2, but hardly as long as G.

C. nanvla has joint 3 much shorter than 2.

DiADASiELLA, Ashm., 1899, = Anthophorula, Ckll., 1897.

We have before us a cJ type of D CoquiJletti, Ashm.,
kindly sent by Mr. Ashmead. The clypeus is yellow, but

the venation is that of Exomalopsis, the second submarginal
cell presenting no tangible difference. The maxillary pal|)i

are slender and O-jointed, joint 4 longest, 1 and 5 shortest

and about equal. The mandibles are yellow without and the

flagellum is orange beneath, but the oblique truncation of the

last joint is black. The specimen is from San Diego Co.,

California.

This insect is nnmifestly congeneric with Exomalopsis
{Anthophorula) compactuJns, Ckll., concerning which see

Ann. & Mag. Nat. Hist., Dec. 1898, p. 4.^1. Ind ed the two
are so close together that they might be taken for the same
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species without very minute examination. In E. compactulus
tiie fourth joint of the maxillary palpus is only about as long
as the third, and the sixth is not much longer than the fifth.

The first abdominal segment is mucli more coarsely and
strongly punctured in compactulus than in Coquilletti, and the

third traiisverso-cubital nervure is more bent.

Mr. Ashmead has referred Anthophorida to Eucera, assum-
ing that tiie original specimen, with two submarginal cells, is

normal. We cannot accept this conclusion, and as our
specimens w ith tiiree submarginals are congeneric with the

type of Th'adasieUa, we hold this name to be a synonym of

AntJiophorii/a. The raouth-parts of AnthojyJwruhi are, how-
ever, practically as in E.vomalopsis, and it seems that the

group with a yellow clypeus in the male has at best only sub-

generic value.

Xenoglossodes, Ashm.

We have before us three species of this genus, separable as

follows :

—

(A ) Second joint of maxillary palpus considerably

longer than lliird ; liftli very minute

;

pubescence of abdomen white ; wings very

short, nervures fulvous A', albata (Cressonj.

(B) Second joint of maxillary palpus shorter or

not longer than the third ; fifth not so

minute
;

pubescence of abdomen pale

ochreous.

(1) Larger, flagellum of $ black A', imitatrix, sp. n.

(2) Smaller, flagellum of § orange fulvous

beneath X. eriocarpi (Ckll.).

X. eriocarpi was desiCYihed as slu Exoinalopsis, but it belongs

here. Mr. Ashmead, without examining the mouth-parts,

referred it to Tetraloniella provisionally, since it agreed fairly

well with that genus in venation and also in having the

clypeus anteriorly margined with yellow. We have no

material of Tetraloniella for comparison.

Our material of A', albata {S ? ) is from Texas {Bel/rage),

and was kindly sent by Mr. Ashmead. The description of

the new species follows :
—

Xenoglossodes imitatrix^ sp. n.

? .—Length about 12 millim.

Just like the male of Entechnia grisella except in the

following points :—Face broader, with tlic vertex flattened

as viewed in front (in the Entechnia it is rounded) ; sides of
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vertex more or less roughened
;
punctures of thorax by no

means so hirge or strong ; tegulje smaller, without any reddish

tint; costal and subcostal nervures separate; marginal cell

smaller and blunter ; first submarginal considerably smaller,

third more narrowed towards the marginal ; transverso-medial

nervure of hind wings very oblique (in the Entechnia it is

very little oblique) ; hind femora very short and not swollen
;

spurs dull white; hind tibia3 and tarsi with a rather abundant

scopa, hair on inner side of basal joint of hind tarsi pale

ferruginous ; claws much smaller ; abdomen whiter, without

bands. Eyes blue-grey. Mandibles blunt, simple. Clypeus,

labrum, and mandibles entirely dark.

Blades of maxillae somewhat pointed ; maxillarj' palpi

5-jointed ; basal joint club-shaped, about 120 /a across at the

base and 50 /x at the apex, 220 /.t long ; second joint about

40 /A wide and 160 long; third 180 /x long; fourth almost

square in outline, 30
fj, ; fifth 20 /x. wide and 30 long.

Labial palpi with the first joint about 1000 //., second 500,

third 80, fourth 80. ParaglossjB 1700/i; tongue 1780 fi.

(^ .—Length 10 millini.

Antennas long, reaching to middle of first segment of abdo-

men, somewhat crenulated, entirely black ; flagellum without

keels ; clypeus and labrum white ; mandibles with a white

spot at base
;

posterior femora not swollen ; abdomen sub-

f'asciate as in the male Entechnia grisella. The male of

X. olbata differs at once from this by having the flagellum

ferruginous beneath and the face- marks quite yellow instead

of creamy w-hite.

Hah. Las Vegas, New Mexico, Aug. 8 {A. Garlick).

Others taken subsequently by W. Porter. All were found at

the flowers of Sphceralcea lobatu, Wooton.
Ashmead says of Xenoglossodes that the last two joints of

the maxillary palpus united are scarcely longer than the

third; we find them not so long.

Entechnia, Patton.

A. Mesothorax with an angular band of black hair ; scutellum with black

hair.

(1) E. taurea (Say). Illinois to Geor^ria.

(2) E. fidvifrons (Smith). Texas to South America.

B. Pubescence of thorax dense, entirely jale ochreous.

a. Abdomen with distinct bands.

(.3) E. dakotctisis, sp. n. Dakota.

b. Abdomen uniformly covered with a velvety pile.

(4) E. ffrise/la, .«p. n. New Mexico.
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Entechnia gr {sella, sp. n.

(J
.—Pubescence pale yellowish grey, short and dense,

especially on the abdomen, where it resembles velvet. An-
tennae short, about 3^ millim. long, black; first joint of

flagellum about three times as long as second ; face wholly
dark, facial quadrangle somewhat longer than broad ; ocelli

large, in a curve ; vertex punctured behind the ocelli, smooth
and shining at the sides ; clypeus and labruni well punctured,
the latter large, quadrate

; mesothorax and scutellum with
large close punctures ; tegulfe rather large^ brownisii testa-

ceous ; wings clear, nervures dark brown
; costal and subcostal

nervures united by chitin, forming a very thick costal margin
;

stigma minute, little developed
; marginal cell lanceolate,

the apex away from the costa ; first submarginal cell only a
little longer than third ; second shortest, a little narrowed
above, receiving the first recurrent nervure near the end

;

third narrowed about half to marginal, receiving the second
recurrent nervure near its end ; median and submedian cells

practically equal on the externo-median nervure. Legs
black, with short pubescence

; claws deeply cleft, pulvillus

large ; hind femora swollen basally ; spurs black ; basal

joint of hind tarsi long and slender, gently curved j abdomen
with the pubescence on hind margins of segments 2 to 4
whiter than the rest, producing the effect of bauds.

Length about 11 millim.

Hab. La Cueva, Gallinas River, S. of Las Vegas, New
Mexico, Aug. 6, 1899 (IF. Porter).

The first joint of the labial palpus is much less than half

the length of the second, and the first joint of the maxillary

palpus is conspicuously longer than the second.

Entechnia dakotensis, sp. n.

$ .—Length 12 millim.

Similar to E. grisella, but broader, with the abdominal
pubescence scanty enough to give the effect of dust on a

black surface, except for the three very distinct white bands
on the hind margins of segments 2 to 4. Apex of abdomen
with dark fuscous hair

;
ventral segments fringed with dark

hair; hind tibia and basal joint of tarsus with a l)ng loose

scoj)a of brown-black plumose hair. Flagellum brownish
towards tiie end.

Hah. Hot Springs, Dakota {L. Bruner, no. 22).

It is just possible that E. dakotensis is the female of E. gri-

sella, but the wide difference of locality an 1 the conspicuous
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difFerence in the ornamentation of the abdomen make this

seem improbable. We wrote to Prof. Bruner for furtlier

information about E. dahotensis, and he replies :
—

" The
Entechma was represented in my collection by three female

specimens. The young man who collected these said that he

might have taken hundreds of them had he known that they

were of any particular value, since the bank was full of them."

Comparing E. grisella with the published accounts of En-
technia^ we thought it seemed generically distinct; but on

comparing specimens of the several species, we found them

structurally identical within generic limits. We find only

five joints to the maxillary palpi ; but the first joint, which

is very long, is slightly constricted at the middle, and on this

account was taken by Patton for two equal joints. The small

apical joints are constructed much as in Xeno(]lossodes. As
regards the mouth-parts Entechnia is to Xenoglossodes some-

wtiat as Eidenia is to Bomhus.

Synhalonia, Patton.

Ashmead says of typical Sgnhalonia, " abdomen in female

black, not fasciate." This would apply to 6'. atriventris

(Smith), which, however, is not mentioned by Patton in his

original account of the genus. The type of Synhalonia is

S.fulvitarsis (Cresson), which in the female has a more or

less distinct pale band on the second abdominal segment.

The differences in the venation between Synhalonia and

Eusynhalonia, Ashm., seem unsatisfactory, and at most of

specific value. In view of these facts it is probable that

Eusynhalonia cannot be maintained.

Synhalonia crenulaticornis {Melissodes crenulaticoi'nisjGkW.,

Ann. & Mag. Nat. Hist., Dec. 1898, p. 454) is peculiar in

having the first joint of the labial palpi relatively short, not

twice the length of the remaining three together, as it is in

S. /rater and atriventris.

OxiEA, Klug.

Mr. Ashmead has kindly sent us a male 0. fiavescens,

Klug, collected in April at Chapada, Brazil. We find the

maxillary palpi to be absent, as stated by authors ; and it

becomes clear that 0. gloriosa (Fox), which has 6-jointed

maxillary palpi, must fall in another genus, which we propose

to call Frotoxa'a. The two genera are separable thus :

—

(1) Apical plate of c? abdomen subtniu-

cate, with rounded corners ; tongue

short, broad at base, tilifonn ut apex,
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mucli like that of CiUssa, covered with
branched hairs

;
paraglossee almost

half the length of the tongue, narrow,
inner margin covered with branched
hairs ; labial palpi short, the second,

third, and fourth joints together not so

long as the first, about equal to one
another ; blade of maxilla much shorter

than stipes; maxillarj' palpi 6-jointed,

1 very short, almost rudimentary, 2
and 3 equal, 4 somewhat shorter, o a

little shorter than 4, 6 narrowly cylin-

drical and about as long as 4 Protoxcea, gen. nov. (Type

(2) Apical plate of J abdomen bispiuose
;

[Proto.frsa glm-iosa, Fox.)
tongue much longer and narrower,
not nearly so broad at base

;
pura-

glo8s;e relatively shorter ; labial palpi

with the first joint much longer, more
tlian twice the length of the other

three together ; maxillary palpi want-
ing ; blade of maxilla larger and
thicker Oxaa, Klug. (Type O.Jla-

[yescens, King.)

0. vagans, Fox, placed by Friese in the same group as

gloriosa, appears from the description to be a true Oxcea.

Oxcea may well be taken as the type of a distinct subfamily,

OxEeiiise, as suggested by Ashmead, but it appears to us to be

related to the Andx-enidffi, and by no means to the Xylocopidse.

The genus Lestis, Lepel,, from Australia, is associated by
Mr. Ashmead with Oxcea; but we have examined an example
of L. homhylans (Fabr,), kindly sent by Mr. Ashmead, and
find that it is a true Xylocopid, very remote from Oxcea.

The peculiarly formed blade of the maxilla, and especially the

characteristic spatulate lamella close to the maxillary palpus,

are essentially as in Xylocopa.

Megacilissa, Smith.

We have before us an excellent series of M. Yarrowi^

Cresson, collected by Prof. C. H. T. Tovvnsend at La Cueva,
Organ Mts., New Mexico, alt. 5300 feet, Sept. 5, at flowers of

Datura meteloides before sunrise. Two specimens were taken

Sept. 4, also before sunrise, at flowers of Lippia Wrightii.

The early flight of this bee, from 5.15 to 6.15 a.m., as

observed by Prof. Townsend, is very interesting.

Except that the scopa on the hind legs is white instead of

dull brown, iU. Yarrowi exactly agrees with the description

of M. superba^ Smith, the type of Megacilissa. It is indeed

possible that the two are one species, but at all events they
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must be congeneric, Tlie second submarginal cell is siib-

tiiangular and about half the size of the third.

It seems questionable wliether MegaciHssa can be separated

from Caupolicana, Spinola, which has two years priority

over it ; but it may be that the species with green abdomens,
referred by Friese to Megacilissa^ should be generically sepa-

rated. In any event, typical ^fegacilissa is the form with a

black, white-banded abdomen, and not the green type, as

Friese has it. We do not propose a name for the latter

group, having no specimens.

Calliopsis, Smith.

Calliopsis teiicrii^ sp. n., Ckll.

? .—Length 6^ millim.

Black ; appearance of C. andreniformis , with the same
abdominal hair-bands, which are pale ochreous. Clypem
entirely black, the only pale marks on face are a couple of

round or subquadrate white spots contiguous with the orbital

margins at the level of the supraclypeal area. ^landibles

rufescent about the middle ; flagellum yellowish beneath

towards the end ; scape strongly and densely punctured
;

front below ocelli very closely punctured ; cly|)eus with large

punctures on a shining surface ; tegulai shining piceous

;

mesothorax and scutellum very closely punctured
; abdomen

with a minutely roughened sericeous surface ; spot on tubercles

and an interruj)ted stripe on hind border of prothorax white;

legs dark, with the tarsi pale ferruginous, and the anterior and

middle knees with a small white spot; wings rather smoky;
marginal cell obliquely truncate; second submarginal cell

narrowed considerably more than half to margiiial ; middle

femora flattened to an acute keel beneath.

Hah. Las Vegas, New Mexico, July 11, 1899 [Ckll.).

One at flowers of Teucrium Inciniatuin.

Calliopsis verhence, sp. n., Ckll. & Porter.

$ .—Length about 8-9^ millim.

Black, with grey pubescence arranged about as in C colo-

radetisis. Head transversely oval, facial quadrangle a little

broader than long ; vertex seen from in front rounded ; a

smooth shining space on each side of the ocelli, but vertex

otherwise strongly punctured ; clypeus shining, with large

sparse punctures ; face moderately hairy
;

antenna short,

dark, the flagellum obscurely brown beneath; clypeus with

the anterior edge black, but just before it a transverse band of
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creamy white, which is narrow in the micldie, but abruptly

enlarged, forming quadrate patches, at the sides ; the lateral

creamj-wliite face-marks are not far from equilateral triangles;

no supraclypeal or dog-ear marks ; labrum with a transverse

white patch ; mandibles dark ; thorax quite hairy ; meso-

thorax shiny, but strongly punctured except a posterior

smooth area ; base of metathorax smooth and shining, with a

large median pit, made double by a longitudinal transverse

ridge ; tegulre dark brown in front, pale brown behind ;
wings

perfectly clear, nervures and stigma dark brown, stigma very

little developed; marginal cell obliquely truncate; second

submarginal narrowed about one half to marginal, and re-

ceiving the recurrent nervures at about the end of the first and

beginning of the last fifths ; legs black, even to the tarsi, with

pale pubescence ; middle femora curiously flattened and

broadened, the lower knife-like edge having a very short

brush of orange-fulvous hairs ; basal joint of middle tarsi also

flat and broad ; abdomen strongly but not densely punctured,

with the usual thin hair-bands ; hair at apex pale.

(J.—About 7 millim. long. Face more hairy; white

markings more conspicuous ;
clypeus creamy white, with a

black mark on each side of its liind margin ; lateral face-

marks rather more produced along the orbital margin than in

the female; basal part of mandibles mostly white; anterior

knees and anterior tibiae in front yellowish ; spurs whitish
;

tarsi sordid whitish, the small joints brown, quite dark on the

middle and hind tarsi.

Hub. Las Vegas, N. ]\I., Aug. 9, several at flowers of

Verbena stricta
(
W. Porter)

.

Calliopsis chloropSf sp. n., Ckll.

J .—Length 5^6^ millim.

Black with grey and white pubescence. Head transversely

suboval ; eyes prominent, in life yellowish green ; face and

cheeks with fairly abundant white hair, not dense enough to

hide the surface"; face-markings pale yellow, includmg the

clypeus, lateral marks, supraclypeal mark, dog-ear marks,

labrum, and mandibles except their reddish tips ; the face

would be all yellow below the level of the antennw, except

the rather obscure clypeal dots, but for the fact that below

each dog-ear mark is a small triangle of black, bounded by

the clypeus, lateral mark, and dog-ear mark ;
lateral marks

rapidly narrowing from the upper margin of the dog-ear

marks to an acute point on the orbital margin less than the

length of the scape above the level of the antennal sockets
;

Ann. it- Mag. X. Hint. Ser. 7. Vol. iv. 28
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flagellum brown beneath, except at the extreme base ; vertex

somewhat roughened ; mesothorax dull, densely and strongly-

punctured ; base of nietathorax evenly and delicately longi-

tudinally ridged
;
pubescence of thorax grey above, white on

pleura and sides of nietathorax ; tubercles dark
;
protliorax

with a small yellow line on each side of the hind margin

;

femora black, with yellow knees ; tibiae yellow in front and

black behind ; basal joints of tarsi cream-colour, of hind tarsi

blackened behind ; small joints brown ; teguhy brownish

hyaline ; wings clear, nervures and stigma dark brown

;

stigma almost obsolete ; marginal cell appendiculate ; second

submarginal long, narrowed about half to marginal, receiving

the first recurrent nervure about tiie end of its basal fourth,

and the second about the beginning of its apical sixth
;

abdomen very closely punctured, the liind margins of the

segments pallid, with very thin hair-bands ; hair at apex
white.

Hah. Las Vegas, N. M., at flow^ers of Grindelia squarrosa^

Aug. 9 and 14
(
W. Porter) ; also one at flowers of Verbesina

encelioideSj Aug. 12 {CklL).

Perdita, Smith.

Mr. Ashmead, in dividing the old genus Perdita, has used

the relative lengths of the joints of the labial palpi for

diagnostic purposes. In some groups the first joint is twice

the length of the other three together, or even more than

twice, while in others it is not nearly so long. In the

following table we give the measurements in /i of a number
of labial palpi ; first the length of tiic first joint, then that

of the other three together, then the latter in percentage of

the former :

—

First joint. Last three. Vo-
P.{Tetraperditd) seAmaculata,Q\i\\ 430 ir;0 34
P. spheeralcece, Ckll 750 280 38
P. {CockerelUu) verbesince, CkW 800-900 370-380 42-4G
P. {Cockerellia) alhipennis, var. liydUna,

Cress 1050 500 47
P. (rentaperdita) albovitiata, Cldl 680 330 48
P.saUcis,Cm 350 180 51
P. affinis. Cress 760 430 56
P. sidce, Ckll 350 200 57
P. (I'erditella) larrea-, Cldl 420 240 57
P. Tmcnsendi, Ckll 800 470 58
P. rhodura, Ckll 500 300 (10

P. U'ontonfP, Ckll 580 .31»0 «7
P. Ivteola, Ckll 450 310 m
P. phaceli<r, Ckll 3.30 220 HO
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Firstjoint. Last three. %.
P. (eneifrons, Ckll 560 400 71
P. mentzelice, Ckll .560 400 71
P. biyelovice, Okll 480 350 72
P. zebrata. Cress 450 350 77
P. mmtzeliarum, Ckll 400 320 80
P. ymndiceps, Ckll 320 200 81
P. semicvocea, Ckll 270 240 88

Perdita sphceralcece cannot be a Cockerellia, as the claws are

cleft in both sexes. Neoperdita^ Ashm., was proposed

for just such forms, judging from the diagnosis ; but

unfortunately Perdita zebrata, having very differently

formed labial palpi, is given as the type species.

Pentaperdita, subgen. nov., is proposed for P. alhovittata,

which has 5-jointed maxillary palpi, these palpi in the

ordinary species having 6 joints. The claws are all cleft

in the male, simple in the female. The face-markings

are the same in both sexes.

Telraperdita , subgen. nov., is proposed for P. sexmaculata^

which has 4-jointed maxillary palpi, and the first joint

of the labial palpi excessively long. Claws simple in the

female, cleft in the male. Mandibles simple. Abdo-
men dark, with light spots.

Geoperdiia, subgen. nov., is proposed for P. chamcBsaraclice,

Ckll., which has the labial palpi only 3-jointed, i. e. with

one long joint and two small ones ; while the maxillary

palpi are quite rudimentary, with 1 to 3 vaguely indicated

joints.

Perditella, Ckll., is a subgenus based on P. larrea;, with its

curious venation and toothed cheeks. The maxillary

palpi are slender and 6-jointed. P. viarcialis also belongs

to this subgenus.

Cockerellia, Ashm., may be held to include P. alhipennis^

P. sparsa, P. verhesime, P. lepachidis, and P. utahensis.

Philoxanthus, Ashm., seems hardly separable from

Cockerellia.

Perdita, s. str., can never be certainly determined until new
specimens are obtained ;

Smith's unique type, with the

palpi lost, is cited vaguely from " North America."

P. semicrocea resembles Smith's P. halictoides in its style

of coloration, and may provisionally be regarded as

typical ; but there are other species, e. g. P. chamce-

sarachcF^ which are also similarly coloured, but differ

greatly in the mouth-parts.

A new descrijjtion of P. sexmaculata is offered, the original

description, from the female only, being rather too brief:

—

28*
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Perdita (Tetraperdi'ta) sexmaculata^ Ckll.

? .—About 4i niillim. long.

Very shiny, with thin white pubescence on the cheeks,

pleura, legs, and end of abdomen, but little elsewhere. Head
and thorax dark olive-green, clypeus and supraclypeal area

black
; face wholly dark ; scajie black, coarsely punctured or

nialleate
; flagelkun brown above, yellowish beneath; clypeus

and sides of face with sparse but distinct punctures ; labrutn

with a group of about six large punctiform depressions on
each side ; mandibles yellowish ferruginous towards the tips

;

frontal fovese black grooves ; facial quadrangle slightly

broader than long ; vertex granular or minutely tessellate
;

mesothorax and scutelluni smooth and very shiny, with a very
iew scattered punctures ; base of metathorax dark blue, con-
trasting with the olive-green scutellum and postscutellum

;

tegula; brown in front, wliitish behind ; wings clear, nervures
and stigma dark sepia-brown ; stigma pallid in the middle

;

recurrent and transverso-cubital nervures broken by hyaline
dots; marginal cell obliquely truncate, the poststigmatal

portion about equal to the substigmatal ; second submarginal
cell narrowed more than half to marginal, forming an equi-

lateral triangle with the upper angle cut off; third discoidal

distinct; legs black, anterior tibiffi yellowish iu front; abdo-
men flat, shining black, with six round yellowish-white spots

at the sides of segments 2 to 4 ; venter black.

(un?

Perdita sexviaculata, Ckll.

(J
.—About 4 niillim. long.

Very shiny, with thin white pubescence on the cheeks,
pleura, and end of abdomen

; fairly abundant pubescence on
the legs, and widely scattered white hairs on the rest of the
body ;

head and thorax dark green ; mesothorax almost
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black
; metathorax granular, dark bluish

; face yellow, yellow
extending above the antennae half the length of the scape,

but the dark colour sending angular projections into the yellow
as far as the sockets of the antenna?; a yellow line (half the
length of the scape) runs up the anterior orbital margin a

short distance above the general level of the yellow ; a yellow
band extending halfway up on the posterior orbital margins;
scape yellow, tipped at both ends with light orange ; flagellutn

light orange, marked with black above near base; mandibles
with light brown tips and margins ; frontal fovete elongate-

oval
; cheeks unarmed ; tubercles yellow ; legs yellow, under-

side of hind femora black, the tarsi becoming brownish
;

abdomen above shining black, with a pale cream spot at each
side of segments 2, 3, -i, and 5, those on 5 smaller and more
nearly circular than those on 2, 3, and 4; wings clear aud
iridescent.

Redescribed from numerous specimens taken at Las Vegas,
N. ]\[., at flowers of ChamcEsarncha coronopiiSj during the tirst

half of August. The male, in the table of Perdita in Bull.

Denison Lab. 1898, runs to P. salici.i, but has not a banded
abdomen. Perdita punctata (P. sexniacalatay var. 2?M«''(!ai!a,

Ckll. Proc. Philad. Acad. 1896, p. 71) is a perfectly distinct

species.

Macroteropsis, Ashra.

Ashmead says of this, " palpi as in Microtera^ Smith."

Examining M. Jatior [Perdita latior, Ckll.) we find the labial

palpi 4-jointed, with the tirst joint longer than the remaining

three together, and very broad and flat, as in the long-tongued

bees, ending in a sharp claw-like point. The last three joints

are narrow and cylindrical, subequal in length, but the first

sometimes the longer, and the last the shorter, of the three.

The second joint is attached to the side of the first, well before

the end of the latter. The maxillary palpi are short, rather

pale, and 4-jointed, with variations to 5 and 6, owing to the

subdivision of the terminal joints ; in the 6-jointed form there

are three short joints, namely 3, 4, and 5. These palpi must
be regarded as in a subrudimentary condition, which accounts

for their variability, as in the more extreme case of Geoperdita.

The tongue is narrow, with a blunt tip, and extends very

little beyond the labial palpi.

It had formerly seemed possible that Macroteropsis might

be the true Macrotera ; but this cannot be if tSraith's descrip-

tion and figures are worth anything. A second species of the

genus is Macroteropsis texanus {Macrotera texana^ Cress.

Trans. Am. Ent. Soc. 1878, p. 70).
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Callandrena, Ckll.

CaUandrena pectidis (Okll.). {Panurgus pectidis, Ckll. Tr.

Am. Ent. Soc. 1897, p. 148.)

This has a broad galea, and the labial palpi have the first

joint stout and curved, tiie third shortest, tiie fourth very

narrow. The curved basal joint of the labial palpi is espe-

cially characteristic, and shows its affinity with the pulchella

group of Andrena.

Hesperapis, Ckll.

Ilesperapis rJwdoceratus (Ckll.). {Panurgus rhodoceraluSj

Ckll. Tr. Am. Ent. Soc. 1897, p. 148.)

Hesperapis olivice (Ckll.). (^Panurgus olivice, Ckll. t. c.

p. 149.)

In //. rhodoceratus the tongue is very short, broad at base,

the apex linear, with diverging branchlets ; labial palpi as in

typical Ilesperapis ; maxillary palpi short, 6-jointed, 1 only

about twice as long as broad, 2 very little longer than 3 or G,

4 as broad as 3, only 6 very slender.

The dagger-like tongue with a linear fimbriate tip at once
sejiarates this genus from Bhophitoides.

Jn HhojJiitoides canus the tongue is long, slender, j)arallel-

sided, with the end flattened and rounded, covered with little

conical projections ; the labial palpi also are different from
those of Hesperajns, having the first two joints remarkably
stout and large and about equal in length.

Hypomacrotera, gen. nov. (Panurginaj.)

Type JJ. caUops, sp. n. Includes n\so If. siihalpina {CaUi-
cjysis i<iih(dpivus, Ckll. 1894).

Head broad, tiansversely oval ; wings with a black apical

spot in the male ; marginal cell long and narrow, obli(piely

subtruncate at the end ; two submarginal cells, the second
about or nearly three quarters the length of the first, both
being long; tongue short, fairly broad; paraglossa? short;

labial pal})i 4-jointed, the first joint longer than, but not
nearly twice as long as, the other three together; maxillary
pal})i G-jointedj claws cleft.

'i'his difl'ers at once from Macrotera^ Smith, by the much
shorter tongue and the long narrow marginal cell. It

resembles it in the narrow stigma and also quite closely in

the palpi. In addition to the two species cited, it includes
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also CaUiopsis semirufus, Ckll., but that is probably the

female of H. suhaJpina. The tono;ue is broader in the female

//. callops than in the male.

Hypomacrotera callops, sp. n.

S

.

—Length about 5^ millim.

(Shining black, with white pubescence, which is long and
conspicuous on the face, cheeks, thorax, and end of abdomen,
but dense only on the lower part of the face, where it overlaps

the clypeus and forms a white beard ; head transversely oval,

facial quadrangle broader than long ; eyes blue-grey ; clypeus,

labrum, and lateral face-marks white, the latter triangular ;

clypeus with the usual two black dots ; labrum with a black

spot in the middle; mandibles white, with rufous tips; front

smooth and very shiny; ocelli in a slight curve; antennse

black, flagelium very pale yellowish brown beneath ; thorax

very smooth and shiny ; hind parts of scutellura and post-

scutellum punctured ; extreme base of metathorax roughened
;

tegulffi hyaline ; wings clear, the apex unusually produced,

rounded, black ; nervures dark brown ; stigma very narrow,

almost linear, hyaline, with a brown margin ;
marginal cell

very long, narrow, appendiculate; second submarginal cell

narrowed less than half to marginal; legs black and white;

femora black, apical portion of anterior femur white in front,

four hind knees white ; tibiae white, with black patches, ante-

rior one with a patch behind, the others with one on each side,

occupying a large part of the surface ; tarsi white, the last

joint of middle tarsus and all the small joints of hind tarsus

black ; abdomen obpyriform seen from above, black without

marks, hairy at the end.

U/7>

Hyprjmacrotera callops, J .

.—Length about 7 millim.

Face black; mandibles brown, with dark brown tips and
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margin ; aiitennse brown, scape and lower part of flagelluni

dark brown or black; wings without black tips, clear

llirougliout, apices not quite so produced, marginal cell not so

long and nanow; legs black ; liair at apex of abdomen dirty

white.

Uoh. Las Vegas, New Mexico, at flowers of Chamcesaracha

coronopus, Aug. 1 to 4 [CklL ^ W, Porter).

IIalictoides, Nyl.

The type of this genus is H. dentiventris. Various species

assigned here present considerable structural differences, as

follows :

—

(A) Labial palpi with joint 1 longer than the
other three together

; joint 2 not one
fourth the length of 1 ; abdomen of S
toothed at sides beneath. {Halidoides,
8. sir.) dentiventris, Nyl.

(B) Labial jialpi with joint 1 not nearly so long-

as tlie other three together
;
joint 2 about

three quarters length of 1 ; galea rather
long ; abdomen of S simple, except that
the last Aentral segment has a longitu-

dinal keel. (Epihulutoide:^, subgen. nov.) . murginatus, Cresson.

(C) Labial palpi with joint 1 rather shorter than
iho other three together; joint 2 about
half the length of 1. {ParahaUetoides,
subgen. nov.).

(1) Shortest joint of maxillary palpi less than
half the length of the longest

;
joints 1

and 2 large, the others small Tinslcyi, Ckll.

(2) Shortest joint of maxillary pa'pi more than
half the length of the longest.

(«) Head in J transversely oblong; abdo-
nun of (5 with a subapical ventral

tuft campannl(B, Ckll.

(b) Head in c5' longitudinally oblong; abdo-
men of cJ without a subapical ventral

tuft parado.vuit, Moraw.

II. cavrpamdce may be taken as the type of Paralialictoides.

Hemihalictus, Ckll.

Ashmead has referred this to Dvfourea^ but the mouth-
parts are widely different, as follows :

—

IhvnhaUctvs lustrans (Ckll.).—Tongue short, broad at base;

paraglossai broad, much more tiian half the length of the

tongue
;
galea broad and thin, notched within, the apical

portion beyond the notch with large bristles ; first joint
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of maxillaiy palpi shortest. These characters, except
the long paraglossa?, agree with HnUcfns.

Dvfourea vulgaris^ Schenck.—Tongue long and narrow
;

paraglossffi slender, not half the length of the tongue
;

galea tapering, with bristles along its whole length

;

maxillary palpi with joint 1 longest, but barely longer
than 2, the others shorter, but still long.

Mesilla Park, New Mexico, U.S.A.,
Sept. 25, 189U.

XLIX.

—

Rhynchotal Notes.—III. Heteroptera: Disco-

cephalinffi and Pentatominai [part.]. By W. L. Distant.

This third contribution is a continuation of the two previous

papers under the same title {ante, pp. 29 and 213). As the

unavoidable synonymical correction to Walker's work pro-

gresses (in addition to the same species being described by
that author under different genera, his descriptions are fre-

quently vague in the extreme), one cannot wonder at Continental

entomologists proposing to ignore his work altogether, as was
done by feial in 1862 ('Journal of Entomology,' vol. i, p. 481)
in relation to the list of Homopterous insects which had then

appeared. This course, it is needless to say, cannot be followed,

though I have myself felt the great inconvenience—to use no
stronger term—of sinking some of my own species when, to

employ a parabolic expression, I found that my snipe had been

previously described by Walker as pigeons. A more drastic

treatment has, however, been advocated for Walker's species

of Coleopteia by Bates (Ann. & Mag. Nat. Hist., January
18.S6) and by Dr. Sharp (Trans. Ent. Soc. Lond. 1890,

p. 339).

Discocephalis^.

Genus DiSCOCEPHALA.

Discocephala scutellata.

Discocephala sciitellata, Sign. Ann. Soc. Ent. Fr. 18ol, p. 3.34

JJiscocephala marmoreOf Dall. (uec Lap.) List Hem. i. p. 146 (1851).

Discocephala marmorea.

Discocephala marmorea, Lap. Hem. p. 57, pi. liv. fig. 5 (1832).

Discocephala deplanata (part.), var. /3, Walk. Cat. llet. i. p. 185. n. 21

(1807).
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Discocephala dephmata.

Discocephaln deplanata (part., excl. var. /3), Walk. Cat. Het. i. p. 185.

n. 21 (1867).

Discocephala Daagcc^ sp. n.

Ocliraceons, thickly covered with coarse dark brown punc-

tures ;
scutellum with the apex pale ochraceous and with a

small ochraceous spot in each basal angle ; body beneath and

legs ochraceous, thickly brownl}'- punctate, a central sternal

spot and a broad central fascia to the abdomen piceous

;

stigmatal spots piceous ; femora sparingly punctate, the punc-

tures reddish ; antennse ochraceous, the two apical joints

wholly brownish.

The lateral margins of the head are distinctly convexly

sinuate a little in front of eyes ; the lateral margins of the

pronotum are narrowly ochraceous and impunctatj ; the

scutellum is distitictly sinuate at about the centre.

Long. 6-7 millim.

Hah. West Indies {sic). Coll. Dist.

Some twenty years ago I acquired five specimens of this

species, for which I could obtain no better locality than
" received from the West Indies." It has since remained

uiidescribed in my collection, as I hoped to obtain the name
of the island where it is found. This still remains an enigma,

and I describe the species. The convexly sinuate lateral

margins of the head in front of eyes is a prominent character.

Genus Cataulax.

Cataulax varicornis.

Pentatoma vancornis, Walk. Cat. Ilet. ii. p. 291. u. 52 (1807).

Cataulax decohratm, Walk, he. cit. iii. p. 564 (1868).

Genus Dinocoris.

Dinocoris guttatopunctaius.

Edeiisa f/nttaiopvndatu.", Fabr. Svst. Rbyng. p. 152j;i803).

Antiteuc/ms? f/n'seui^, Dall. List Ilem. i. p. Ifio. n. 7 (1851).

Discocephala signata, Walk. Cat. Het. i. p. 188. n. 27 (1867).

Dinocoris amplus.

Discocephala ampla, Walk. Cat. Het. i. p. 187. n. 26 (1867).

Braunus, gen. nov.

Head much longer than broad, in front of eyes three times

the length of the anteocular area
;
profoundly cmarginate in
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front ; lateral lobes longer than the central, their apices rounded
and subfoliaceous, the lateral margins angularly sinuate

about midway between eyes and apex ; eyes exserted. Pro-

notum witli a long and strong spine at each anterior angle of

the lateral margins and with a much smaller spine before the

posterior angles, which are broadly and laminately produced,

their apices subtruncate, but broadly and acutely sinuate.

Scutellum of about half tiie length of abdomen, apex narrowed
and rounded. Corium wnth the apex extending a little

beyond scutellum, its outer margin moderately convex;
membrane reaching apex of abdomen, veins coarse and
reticulate. Rostrum extending a little beyond posterior coxje.

Antennffi mutilated. Margins of the abdomen ampliated

posteriorly and obtusely dentate at segmental apices.

Allied to Coriplahis^ but separable at once by the length of

the scutellum as well as by the other characters detailed.

Braunus sciocorinus.

Coriplatus sciocorinus, Walk. Cat. Ilet. i. p. 197. n. 3 (1867).

Hah. Archidona.

FI:^'TATO^rI^'^JE.

Genus OCHLERUS.

Ochlerns discolor, Walk. Cat. Het. i. p. 19f. n. 15 (1867),

queried by Lethierry and Severin as a variety of Uchlerus

marginatus, Fabr. (Cat. Gen. des Hem. t. i. p. 91), belongs

to the genus Brachystethus, and is identical with the species

subsequently described by Walker as Brachijstethus mar-

ginifer (Cat. Het. iii. p. 456, 1868). Its specific position

will be decided when that genus is arranged.

Genus LiNCUS.

Lincus rvfospilotus.

Pentatomn rufo-spilota, Westw. in Hope Catal. i. p. 44 (1837).

Ochlerm vilis, Walk. Cat. Het. i. p. 190. n. 18 (1807).

Hemingius, gen. nov.

Body oblong. Head moderately long, central lobe a little

longer than the lateral lobes, obscurely toothed in front of

eyes, from which the lateral margins are deeply sinuate
;

antennee five-jointed, the basal joint moderately incrassated

and extending beyond the apex of the head
; eyes very large
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and slightly reflexed. Pronotum moderately convex, de-

flected anteriorly, with a distinct tootli at each anterior angle,

tiie lateral margins very slightly sinuate, posterior angles

subprominent, posterior margin in front of scutellum truncate.

Scutellura reacliing the apex of the abdomen, broad, pro-

foundly concavely sinuate about centre, the apex rounded,

moderately gibbous at base. Corium not reaching lateral

margin of abdomen, membrane covered by scutellum. B)dy
beneath moderately convex, abdomen with a broad obtuse

central sulcation ; rostrum extending to nearly half the length

of abdomen.

Hemingius scaber.

Ochlerus scaler, Walk. Cat. Ilet. i. p. 195. n. 17 (18-7).

llah. Amazons, Tapayos.
Walker, in his diagnosis of this species, describes the

scutellum as " more than half the length of the abdomen,"
whereas it reaches tiie apex of the abdomen and forms one of

the ]nincipal characters on which I have been compelled to

found the above genus.

Genus Theseus.

Theseus viodestus.

Pcecihmetis niodestus, Stal, Ann. Soc. Ent. Fr. s^r. 4, t. v. p. 166 (1865).

Fcecilometus plenus, Walk. Cat. llet. i. p. 211. n. 16 (1867).

Theseus modestus, Leth. & Sev. Cat. G6n. II6111. i. p. 95 (1893).

Pcvcilometis modestus, Leth. & Sev. loc. cit. p. 96.

Genus Spud^uS.

Spudceus lyricusj sp. n.

Dull ochraceous, thickly and finely punctured with piceous.

Pronotum with the lateral angles subprominent and its disk

having two dark central fasciic Avith their apices curved and
" lyre-like." Scutellum with the lateral angles and two

discal oblique spots piceous. Corium with the lateral area

tinged with carmine, somewhat inwardly margined with

piceous punctures. Membrane with the base and veins

piceous. Body beneath paler than above, with broad sub-

lateral piceous margins, the extreme lateral margins ochra-

ceous. Femora and anterior and intermediate tibiae ochraceous,

spotted with brownish, femoral bases immaculate
;
posterior

tibiaj piceous, with a broad subbasal ochraceous annulation
;

tarsi ochraceous, the apical joint brownish. Rostrum reaching
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llie fourth abdominal segment. Antenna? cast:\neous, bases

of the second and third joints (narrowly) and base of the

fourth joint (broadly) ochraceous ; tifth joint mutilated.

Long. 13 millim. ; exp. pronot. angl. 6i millim.

Hab. Nortii-vvest Australia ; Roebuck Bav. One specimen
(Brit. Mus.).

Genus EUMECOPUS.

Eitmecopus co7ispersus.

Fcecilometis conspersus, Walk. Cat. Ilet. i. p. 209. u. 13 (1867).

Eumecopus australanim.

Cimex ausfirtlasicp, Don. Ins. New Holl., Hem. pi. iii. fier. 6 (1805).

roecilometis coc/natus, Walk. Cat. Ilet. i. p. 210. n. 14 (1867).

Eumecopus armatus.

Cimex armatus, Fabr. Syst. Ent. p. 702 (1775).

I'oscilometts rujiconns, Walk. Cat. Het. i. p. 208. n. 11 (18G7).

Pcet-ilometis calidus, \N"alk. loc. cit. n. 12.

Eumecopus superbus, sp. n.

Fronotiim, scutellum, membrane, antenme, and legs black;

lateral margins and a narrow central fascia to ])ronotuni, apical

lateral margins and apex of scutellum, corium, basal areas of

femora, basal halves of anteriorand intermediate tibife, and less

than basal half of posterior tibiae, tarsi, extreme apex of second

joint of antennge, rather less than basal halves of third and
fourth joints, and fifth joint excluding apex ochraceous. Head
ochraceous, with four longitudinal castaneous fasciaj. Body-

beneath castaneous, darkest on sternum ; head beneath with
longitudinal fascia^, lateral sternal margins, lateral abdo-

minal margins, and abdominal central sulcation ochraceous.

Eostrum reaching fourth abdominal segment; antennge

with the first joint about three times and the third joint about

four times the length of the second, third and fourth joints

subequal in length and considerably longer than fifth. Head
with the castaneous fascite excavate and punctate. Pronotum
coarsely punctate, excluding the central fascia. Scutellum

coarsely punctate and rugulose, its ochraceous apex more
sparingly punctate, its extreme apex bifid. Cerium thickly

and coarsely punctate.

Long. 27 millim, ; exp. pronot. angl. 12 millim.

IJab. Western Australia, Champion Bay [E. II. Saunders),

One specimen (Brit. Mus.).
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Eu}iiecopus mimicus, sp. n.

Pale ocliraceous, coarsely and ferruginously punctate, but

much less darkly and coarsely on coriura. Head with the

margins of the central lobe castaneous, and with two waved
longitudinal series of castaneous punctures on eacii lateral

lobe; antennse mutilated, basal joint outwardly castaneous,

inwardly punctured witli castaneous. Pronotum with tiie

lateral margins, a central longitudinal fascia, and a submar-
ginal abbreviated oblique fascia on each side, levigate, ochra-

ceous ; basal aiigles acutely produced and slightly directed

backwardly. Scutellum with the anterior margin, a spot at

each basal angle, a central abbreviated longitudinal fascia

extending through about half its length, and the apex levigate,

ocliraceous. Coriuni with a fasciate, abbreviated, longitu-

dinal series of dark punctures on outer area of disk. Mem-
brane bronzy, its apex hyaline. Head beneath and sternum
pale ochraceous ; abdomen dark ocliraceous ; legs speckled

with brown. Rostrum reaching fourth abdominal segment,

its apex piceous. Abdomen profoundly sulcate for about

three parts of its length.

Long. 18 millim. ; exp. pronot. angl. 9 millim.

Hah. Australia, Adelaide River. (Type, Brit. Mus.)

This species has a strong superficial resemblance to Onxyta

centrclineata^ Westw.

Genus PCECILOMETIS.

Poedlometis scutellatus, sp. n.

Purplish ochraceous, coarsely and darkly punctate. Head
with the punctures arranged in longitudinal series ; antennae

castaneous, third, fourth, and fifth joints piceous, bases of third

and fifth joints reddish, basal half of fourth joint reddish ochra-

ceous, basal joint palest. Pronotum with a central line and

the lateral margins narrowly ochraceous. Scutellum more or

less piceous, its apex and some small basal spots ochraceous.

Corium witli the veins and extreme lateral margin obscurely

ochraceous ; membrane black. Connexivum piceous, its ex-

treme margin ochraceous. Head beneath and sternum as above,

black between the anterior and intermediate coxaj. Abdomen
ochraceous, shaded with castaneous, coarsely punctate, the

apical and lateral margins broadly black, extreme lateral

margins ochraceous ; central sulcation deep and very pro-

nounced. Rostrum ochraceous, its apex pitchy and reaching

apex of third abdominal segment.

Antennae with the second joint longest, third and fifth sub-
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equal in length, fourth about as long or a little longer tiian

first.

Long. 15 niillim.

Hab. Australia : Western Province, Pertli
;

Victoria,

Darlington. Two specimens (Brit. Mus.).

Genus ACCARANA.

Accarana convergens.

Sjmdmis converyens, Walk. Cat. Het. i. p. 204. n. 8 (18G7^.

Genus Dalpada.

JhilpaJa oculata.

Citnex oculutus, Fabr. Syst. Ent. p. 703 (177o).

Dalpada nodifera, Walk. Cat. Het. i. p. 222. n. lo (18G7).

Dalpada indeteniiinata, Walk. luc. cit, p. 225. n. 19.

Dalpada viridula^ sp. n.

Ochraceous, thickl}' and coarsely punctured with metallic

green. Head with the central lobe a little longer than the

lateral lobes ; antenna3 variable in hue, in one specimen casta-

neous, the extreme bases of the joints ochraceous, in another

castaneous, with the whole of the first and second joints and
the base of the third and fifth joints ochraceous ; first and
second joints subequal in length, fourth a little longer than

third. Pronotum with the anterior and lateral margins and
the posterior margin very narrowly levigate, ocliraceous, the

lateral angles slightly prominent, but neither nodulose nor

spinous ; anterior lateral margins obscurely crenulate. Scu-
tellum with the basal margin and a central longitudinal fascia,

irregularly raised, levigate and ochraceous, apex broadly pale

ochraceous. Corium with the punctures brownish and less

uielallic green, the disk in places irregular, levigate and ochra-

ceous. Membrane bronzy, its apex paler. Body beneath and
legs ochraceous ; a broad sublateral margin to head, sternum,

and abdomen metallic green, which is coarsely punctate on

head and sternum and wrinkled on abdomen. Rostrum just

passing posterior cox£e ; abdomen profoundly sulcate.

Long. 19-20 millim. ; exp. prouot. angl. 9 millim.

Hab. Salomon Islands. Three specimens (Brit. Mus.).

Genus Coenomorpiia.

CuiHomor^jha tibialis.

Atelocera tibialis, Walk. Cat. Het. i. p. 215. n. 18 (1867).

Cwnomorpha •iegregata, Bergr. Arm. Mag. Nat. Hist. [(>] xii. p. 115

(1893).
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Ccenomoiyha crassa, sp. n.

Dull brownish ochraceous, thickly covered with piceoii3

punctured. Head long, with six longitudinal series of dark

punctures ; antennae with the first, second, and third joints

dark castaneous, the third obscurely ochraceous at base, fourth

and fifth joints piceous, broadly ochraceous at base ; second

and fourtii and third and fifth joints subequai in length.

Pronoturn with the anterior lateral margins strongly and
coarsely dentate, the posterior lateral angles subprominent.

Membrane pale brownish, with tlie veins darker. Con-
nexivum narrowly margined with ocliraceous, the segmental

angles brownish. Body beneatli a little paler than above;

a prominent black spot between the anterior and intermediate

coxjB ; rostrum with its aj^ical joint piceous and reaching

the fourth abdominal segment ; legs castaneous ; femora

ochraceous beneath ; tibiaj with an ochraceous annulation.

Abdomen with the disk ))alest and profoundly sulcated to the

apex of the fifth segment, its lateral margins ochraceous,

spotted with piceous at the segmental incisures.

Long. 21-22 millim. ; exp. pronot. angl. 11-12 millini.

Hab. East Africa; Nyasaland, Masuku Mts., 6000-7000
feet {A. Whyte). Three specimens (Brit. Mus.).

Genus Chipatula.

Chipatula capitata, sp. n.

Ochraceous, somewhat thickly and irregularly covered with

dark castaneous punctures. Head with six longitudinal series

of dark ])uncture3, the lateral margins recurved, especially at

apices of the lateral lobes, the frontal margin sinuate and
with six obtuse teeth ;

antennae castaneous, with the bases of

the second, third, fouith, and fifth joints ochraceous, second

and fourth and third and fifth joints subequai in length.

Pronotum with the lateral margins finely and obtusely serrate

and ochraceous, the lateral angles subprominent and with a

central longitudinal levigate line, which extends about half

across disk. iScutellum with a curve.!, elongate, levigate,

ochraceous spot in each basal angle, the extreme aj)ex also

ochraceous. Connexivum ochraceous, with coarse brown
punctures, its extreme lateral margins ochraceous, darkly

maculate at incisures. 31embrane pale brownish, with tlie

veins darker. Body beneath as above, but somewhat paler
;

a prominent black spot between the anterior and the inter-

mediate coxae (in a second specimen this dark colour is
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continued in a broad fascia half across the abdomen) ; tibiaj

very prominently angulated with ochraceous.

Long. 19-22 millim. ; exp. pronot. angl. 10-11 millim.

Hah. East Africa, Nyasaland, Nyika Mts., 6000-7000 feet

{A. Whyte : one specimen, Brit. Mus.). Mashonaland,
Salisbury {G. A. K. Marshall: coll. Dist.).

The peculiar structure of tlie head renders the generic identi-

fication of this species a matter of some little difficulty. I have
placed it in my genus Chipatula, though it is probable that

a new genus will be ultimately proposed for its reception.

Genus SCIOCORIS.

Sciocoris indicus.

Scioeoris mdiciis, Dall. List Hem. i. p. 132. n. 3 (1851).

The type and sole specimen of this species in the British

Museum is now in an imperfect condition, the head and thorax

being mutilated. I possess, however, a perfect specimen
from Malabar. The apex of the scutellum in my specimen
is luteous.

Sciocoris^ obscurus, Dall. List Hem. i. p. 135. n. 14.

Type not now to be found under name in the collection of

the British Museum. Probably transferred by Walker
without record.

Menedemus.

Allied to Sciocoris, but with the head a little longer and

narrower, and with the lateral margins distinctly reflexed.

Scutellum more attenuated posteriorly.

Menedemus, of which the type is the Sciocoris vittatus,

Dall., besides differing from Sciocoris by the above detailed

structural characters, possesses, according to present knowledge,

a distinct and ornamental coloration of a generally fasciate

character.

Menedemus vitlatus.

Sciocoris vittatus, Dall. List Hem. i. p. 133. n. 6 (1851).

Hab. Africa? One specimen (Brit. Mus.).

Menedemus Lewisi, sp. n.

Ochraceous, thickly covered with blackish punctures. Head

with the lateral margins (narrowly) and three discal lineate

Ann. & Mag. N. Hist. Ser. 7. Vol. iv. 29
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fasciae levigate, ocliraceoiis. Pronotum with three discal,

lineate, levigate, ochraceous fascite, the central one straight, the

outer two oblique. Scutellum with a small spot near each

basal angle and a central levigate longitudinal fascia, ochra-

ceous; extreme basal angle subfoveate and piceous. Corium
with the base of lateial margins ochraceous. Membrane
piceous. Connexivum alternately ochraceous and piceous.

Body Lenrath piceous ; sternum with sublateral ochraceous

lineate spots ; lateral margins of abdomen broadly dark

ochraceous, extreme margin spotted with pale ochraceous

;

legs pale brownish. Antennas with the third, fourth, and

fifth joints piceous.

First and third joints of antennge shortest and subequal in

length, fourth sh'ghtly longer than fifth.

Long. 5^ millim.

IJab. Ceylon {O. Lewis)- North Khasia Hills {Chennell).

CoH. Dist.

Menedemus hieroglyphicus, sp. n.

Brownish ochraceous, thickly and darkly punctate. Head
with three discal levigate, lineate, ochraceous fascice, the

central one straight, the others slightly curved. Pronotum
with the lateral margins and five similar fasciie, and between

the two outermost a short basal fascia, ochraceous. Scutellum

with an elongate spot near each basal angle, the lateral and
apical margins, a central longitudinal fascia, and a transverse

cential sinuate fascia crossing disk levigate, ochraceous, ex-

treme Vasal angles subfoveate and piceous. Corium narrowly

ochraceous at base of lateral margin, a sublateral lineate

ochraceous fascia, and with some testaceous discal markings.

Membrane piceous. Connexivum alternately ochraceous and
black. Body beneath piceous ; sternum with a sublateral

ochraceous levigate fascia on each side ; abdomen with the

posterior segmental margins, a central and two discal longi-

tudinal fascite on each side, and a series of marginal spots

ochraceous.

Antennas dull dark brownish, first and third and fourth and
fifth joints subequal in length.

Long. 7-8 millim.

Ilah. Bombay {Dr. Leith). Coll. Dist.

Genus PoDODUS.

Pododus ovulus.

Sciocnris ovulus, Dall. List Hem. i. p. 132. n. 4 (1861).
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Genus Menestheus.

Menestheus cuneatus, sp. n.

Brownlsli ochraceous, somewhat thickly, finely, and darkly
punctate ; anterior and lateral margins of the pronotura
ochraceous, levigate, the first very narrow ; scutellum with a

small foveate spot in each basal angle and a small spot on
apex black. Connexivum ochraceous. Body beneath as

above, but slightly paler; apex of rostrum, a few small spots

on sternum near coxs, stigmatal spots to abdomen, and the

eyes piceous. Membrane brassy.

Antennae ochraceous, first and third joints subequal in

length, remainder mutilated. Head elongate, triangular,

lateral margins nearly straight, apex narrowly rounded.

Pronotum with the lateral margins nearly obliquely straight,

slightly reflexed and rounded at the lateral angles; rostrum

reaching the posterior coxse.

Long. 15 millim.

Hab. Australia, Peak Downs. Coll. Dist.

Differs from M. nercivuSy Dall., by its much larger size,

more elongate form, the longer and more acuminate head, ^'fec.

Genus Paramecocoris.

Paramecocoris pallidas.

Sciocoris pallidus, Dall. List Hem. i. p. 137. n. 18 (1851).

Genus Ennius.

Ennius morio.

Sciocoris morio, Dall. List Hem. i. p. 137. n. 20 (1851).

Genus Erachteus.

Erachteus boris.

Sciocoris boris, Dall. List Hem. i. p. 138. n. 22 (1851).

Erachteus boris, StSl, CEfv. Vet.-Ak. Forh. 1862, p. 496.

The .type was unlocalized, but the British Museum now
possesses a second specimen received from British Central

Africa. Bergroth in 1894 stated that he had received it

from the Cameroons.

Erachteus castaneus, sp. n.

Body above and beneath, legs, antenna?, and rostrum dull

29*
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dark castaneous. Head witli tlie anterior margin narrowly

and obscurely ochraccous. Gonnexivuin dull ociiraceous,

broadly spotted with piceous at the junction of the segments.

Membrane bronzy brown, with some piceous shadings. Eyes
testaceous. Above and beneath thickly and finely punctate.

Antenna} with the second, third, and fourth joints subequal

in length, fifth joint mutilated.

Long. 10 millim.

Bab. East Central Africa {Scott Elliot). One specimen

(Brit. Mus.).

Shape and form of E. lutidenius, Stal, but with the head

distinctly narrower.

Genus ^naria.

^naria elongata.

Pe7itatoma elongata, Dall. List Hem. i. p. 240. n. 34 (1851).

mphe elongata, StSI, En. Hem. v. p. 73. n. 2 (187G) ; Leth. & Sev.

Cat. G6n. H^m. p. 114 (1893).

The type of Stal's genus jEnaj-ia is the Drinostia Leioisi,

Scott. 'J he type of liis genus Niphe 1 take to be Pentatoma
cep/ialus, Dall. Stal divides hi.s genus Niphe into two sections

— (a) " Jugis ante tylurn leviter prominulis," (aa) " Jugis

tyloque geque lougis." This course should also be applied

to yEiiaria, to which Pent, elongata, Dall., in my opinion

clearly belongs. The species of jEnaria are thus understood

by myself :

—

a. Lateral lobes of the head longer than the central

and meeting in front of same Leioisi, Scott.

aa. Lobes of the head subequal in length, central

lobe sometimes slightly prominent assimulans, Diet.

;

elongata, Dall.

Tholosanus, gen. nov.

Head broad, the lateral margins sinuate and slightly re-

flcxod, lateral lobes slightly longer than the central lobes and

generally a little cleft between their apices, which are rounded.

Antennae with the second joint distinctly longer than the

third. Pronotum slightly gibbous at base to about between

the lateral angles, and then moderately deflected towards

head, the lateral margins very slightly convex, with the

extreme edges slightly laminate and reflected; lateral angles

broadly, obtusely, convexly subprominent. Scutellum broad

at base, apex narrowed and convexly rounded. Corium with
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the apical margin subtiuiicate, its inner half moderately
rounded. Sternum centrally sulcated.

Allied to Dictyotus.

Tholosanus pro.vimus.

Sciocoris proximus, Dall. List Hem. i. p. 134. n, 12 (1851).
Fentatoma laticeps, Walk. Cat. Het. ii. p. 308. n. 146 (1867).

Hah. Australia. (Type, Brit. Miis.)

Tholosanus philippinensis.

Sciocoris philippi7iensis, Dall. List Hem. i. p. 134. n. 11 (1351).

Hah. Philippine Islands. (Typ^; Brit. Mus.)

Genus Cephaloplatys.

Cephaloplatys Pertyi.

Cephaloplatys Pertyi, White, Trans. Ent. Soc. Lond. iii. p. 90 (1842).

White's specimens, on which this species was founded, are

unlocalized. The British JMuseum now possesses four other

specimens from Adelaide River, Australia.

Cephaloplatys elongatus, sp. n.

Elongate, ochraceous, darkly punctate. Head with the

margins of the lateral and central lobes very thickly and
darkly punctate, lateral margins angularly and subacutely

produced in front of eyes; antennte very pale stramineous,

apical halves of third and fourth joints and fifth joint (ex-

cluding base) piceous. Pronotum with the anterior lateral

angles somewhat laminately produced in flat anteriorly

rounded projections to about the latitude of upper margin of

eyes, its lateral margins not serrated, the posterior angles

obtusely subproduced, its disk ornamented with 10 or 12

levigate stramineous spots. Scntellum with three small

basal stramineous levigate spots, an elongate linear black

spot in each basal angle, a small cluster of dark punctures at

about centre of lateral margins. Membrane greyish, with

longitudinal veins. Connexivum spotted with picejus at the

incisures. Body beneath and legs stramineous ; abdomen
with a sublateral piceous fascia; legs spotted with piceous.

Long. 7 millim. ; exp. pronot. angl. 4 millim.

Hab. North-west Australia (6'. Ueyiooodj Jan.). One
specimen (Brit. Mus.).

A species readily recognized by its elongate form and the

levigate spots to the pronotum.



434 Mr. W. L. Distant on

Genus Dictyotus.

Dictyotus, Dallas, List Hem. i. p. 139 (1851).

Tarba, Walk. Cat. Het. i. p. 236 (1867).

Dictyotus favillacea,

Tarba favUlacea, Walk. Cat. Het. i. p. 237. n. 1 (1867).

Dictyotus Boei.

Pentatoma JRoei, Westw. in Hope Cat. i. p. 42 (1837).

Pentatoma rBqualis,Walk. Cat. Het. ii. p. 310. n. 160 (1867) ;
Leth. &

Sev. Cat. Gen. H6m. p. 197 (1893).

Dictyotus similis.

Dictyottis similis, Ball. List Hem. i. p. 143. n. 10 (1851).

Pentatoma truncatnla, Walk. Cat. Het. i. p. 311. n. 151 (1867).

Dictyotus geniculatus.

Dictyotus

Dictyotus

Dictyotus yeniculatus, Dall. List Hem. i. p. 142. n. 8 (1851).

ictyotus lineatxis, Walk. Cat. Het. i. p. 181. n. 13 (1867).

Dictyotus discoideus.

Dictyotus discoideus, Dall, List Hem. i. p. 144. n. 11 (1851).

The type of this species is no longer to be found in the

British Museum.

Dictyotus vilis.

Pentatojna vilis, Walk. Cat. Het. ii. p. 309. n. 147 (1867).

Pentatoma tibialis, AValk. loc. cit. n. 148.

(Sc/ocom ^^o/j/.si/cf ic«, White, MS.
Dictyotus polystictica, Dalhis, List Hem. i. p. 141. n. 6 (1851).

Dictyotus poii/sticticus. But!. Zool. Voy. 'Erebus ' and ' Terror,' Ins.

p. 26, tab. Vii. fig. 5 (1874).

"VYliite's name is an MS. one only, which Dallas quoted.

Butler \\ as the first to actually describe the species correctly,

but is antedated by Walker, who described it in a wrong

position and under another name.

Dictyotus truncatellus.

Eysarcoris trxtncatellus, Walk. Cat. Het. iii. p. 658 (1668).

Dictyotus ventralis.

Mormidea ventralis, Walk. Cat. Het. iii. p. 555 (1868).
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GalgACUS, gen. nov.

General characters of Dictyotus, but differing from tiiat

genus by the much more elongate body ; scutellum only

about half the length of the abdomen, abruptly narrowed and
angulated at apex ; coriura much shorter than in Dictyotas^

with the apical margin almost straight ; membrane large,

the venation reticulate; connexivum broad and moderately

directed upwards.

Galgacus macer.

Dictyotus macer, Walk. Cat. Het. i. p. 182. n. 14 (1867).

Hah. South Australia. One specimen (Brit. Mus.).

Arniscus, gen. nov.

Head about as long as the pronotum, the lateral lobes sub-

laminate, a little longer than the central lobe, moderately

sinuate on lateral margins, convexly rounded at apices ;
an-

tennse with the second joint a little longer than the third,

second joint considerably passing the apex of head. Pro-

notum with the lateral angles broadly and convexly prominent,

their apices obtuse, and slightly raised upwardly and for-

wardly. Scutellum more than half the length of the abdomen.

Rostrum reaching the posterior coxjb ; second and third joints

subequal in length.

Arniscus humeralis.

Sciocoris humeralis, Dall. List Ilem. i. p. 135. n. 13 (1851),

Hah. Australia. (Type, Brit. Mus.)

Genus NiPHE.

NipTie cephalus.

Pentatoma cephalus, Dall. List. Hem. i. p. 245. n. 32 (1851).

Pentato7na lateralis, Walk. Cat. Ilet. ii. p. 301 (1807).

Genus Tropicorypiia.

Tropicorypha ventralis.

Petitatoma ventralis, Dall. List Ilem. i. p. 243. u. 25 (1851).

Tropicorypha rufescens.

Agonoscelia? rufescens, Walk. Cat. Ilet. iii. p. 646 (1868).
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Genus TOLUMNIA.

Tolumnia latipes.

Fentatoma latipes, Dall. List Hem. i. p. 238. n. 15 (ISol).

Pentatoma tHsjnla, Walk. Cat. Het. ii. p. 302. n. 120 (18G7).

Var. Pentatoma contingens, Walk. loe. cit. n. 121.

Tolumnia basalt's.

Pentatoma basalts, Dall. List Hem. i. p. 237. n. 12 (1851).

Var. Pentatoma gtitta, Dall. loc. cit. p. 239. n. IG.

Pentatojyia mohirusa, Walk. Cat. Het. ii. p. 305. n. 133 (1867).

Genus Pentatoma.

Pentatoma viridicata.

Hymenarcys viridicata, Walk. Cat. Het. ii. p. 283. n. 3 (1867).

Liodcnna viridicata, Ubler, in Wheeler's Eep. p. 830, pi. xlii. tig. 11

(1876).

Genus Carpocoris.

Carpocoris pallidus.

Pentatoma pallida, Dall. List Hem. i. p. 284. n. 4 (1851).

Carpocoris fuscis2nnus (part,), Leth. & Sev. Cat. G^n. Hi5m. i. p. 121

(1893).

Carpocoris nigricornis (part.), Leth. & Sev. loc. cit. p. 122.

Carpocoris coreanus, sp. n.

Head, pronotum, scutollum, connexivum, body beneath,

and legs ochraceous ; corium rosaceous ; liead with the lateral

margins, margins of central lobe, and eyes, pronotum with

four anterior spots (the outermost elongate) and the apices of

the posterior lateral angles, scutellum with four basal and two

subbasal spots, spots to connexivum at the incisures, antennae

(excluding basal joint), small sternal spots at bases of coxae,

a spot near apex of posterior femora, and a series of small

marginal spots, at incisures, to abdomen beneath, black.

Tibiffi and tarsi pale testaceous. Membrane pale hyaline, with

an ochraceous stripe on each side.

Long. 10-13 millim. ; exp. pronot. angl. 6-8 millim.

Bah. Corea {Badinoiosky). Brit. Mus.

Allied to C fuscispinus, Bohem., but differing by the much
more slender and acute pronotal angles, different colour, &c.

Genus DOLYCORIS.

Dolycoris baccarum.

Cimex baccarum, Linn. Syst. Nat. ii. p. 721 (1767).

Pentatoma inconcisa, Walk. Cat. Het. ii. p. 301. n. 110 (1867).
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Genus MORMIDEA.

Mormidea punctifer.

Eysarcoris punctifer, Walk. Cat. Het, ii. p. 274. n. 13 (1867).

Genus Galedanta.

Galedanta truncata^ sp. n.

Galedanta myops, Dall. (nee Fabr.) List Hem. i. p. 199 (1851).

Galedanta bitiiherctdata , DaU. (nee Am. & Serv.) loc. cit.

Body and legs ochraceous, thickly and darkly punctate

;

pronotum with two anterior black discal spots ; a raised

black shining tubercular spot in each basal angle of the

scutellum. Antennse with the first and second joints pale

ochraceous, speckled with blackish
; third joint piceous, with

its base narrowly ochraceous; remaining joints mutilated.

Pronotum with .the lateral margins strongly serrate, the

lateral angles produced into spatulate processes, somewhat
directed upwardly, their apices truncate, rounded anteriorly,

bluntly toothed posteriorly.

Long. 15-18 millim. ; exp. pronot. angl. 11-13 raillim.

Bah. Brazil. Four specimens (Brit. Mus.).

At once separable from the other two species of the genus,

O. myops, Fabr., and O. bituberculata, A. & S., by the

broad and apically truncate produced lateral angles of the

pronotum *.

Genus EUSCHISTUS.

Euschistus basalts.

Mormidea basalt's, Walk. Cat. Het. ii. p. 257. n. 28 (1867).

Euschistus brevis.

Mormidea brevis, Walk. Cat. Het. ii. p. 256. n. 26 (1807).

Euschistus crenator.

Cimex crenator, Fabr. Ent. Syst. iv. p. 101 (1794).
Euschistus conterminus, Walk. Cat. Het. ii. p. 248. n. 38 (1867).
Mor?)iidea vielanocantha, Walk. loc. cit. iii. p. 552 (1868).
Euschistus bifibulus, Uhler (nee Pal. Beauv.), Proc. Zool. Soc. 1893,

p. 705.

* The Museum now possesses the three species of the genus.
G. bituberculata agrees better with Herrich-Schaffer's description of its

synonym Brochymena unicolor than with its diliereutial characters given
by Stal in his " Hemiptera Fabriciana."
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Euschtstus ? bovillus.

EuschistHS hovUlus, Pist. liull. Soc. Ent. Belg. p. Ixi (1887).

Monnidea bovilla, Bergr. Rev. d'Eut, x. p. 222 (1891).

Dr. Bergroth, who is irj entomological criticism nulli

secundus, writes that I have misplaced the genus by including

it in EuscMstus, of which, in his opinion, " il a \q Jacies, mais

non les caract^res." Had he proposed for the reception of

this crux criticorum a new genus, the suggestion would have

been a happier one than the pronounceuient of its being a

species of Mormidea, and that course will probably have to

be followed.

Genus Ilerda.

Ilerda punctata.

Pentatoma punctata, Pal. Beaiiv. lus. p. 84, Ildm. pi. vii. fig. 6 (1805),
Monnidea? unisiynata, Walk. Cat. Het. ii. p. 261. n. 53 (^1807).

Genus Proxys.

Proxjjs alho-punctulatus.

Pentatoma albo-imnctiilata, Pal. Beauv. Ins. p. 130, Ildm. pi. ix. fig. 8
(1805).

Proxys victor, Uhler (nee Fabr.), Proc. Zool. Soc. 1893, p. 705 ; ibid.

1894, p. 173.

The few specimens from the Antilles returned by Mr. Uhler

to the British Museum arc all albo-punctulatus, Pal. Beauv.

Genus Tibraca.

Tibraca hasalis.

Mormidea basalis, Walk. Cat. Het. iii. p. 553 (1868).

Apparently allied to T. h'mhativentri's, Stal, but differing

by the colour of the antenna?. This s])ccies of Walker has

nothing to do with the other he described under the same
name (Cat. Ilet. ii. p. 257, 1867), which I have placed in the

genus Euschtstus.

Genus Adria.

Adria parvula.

' parvnla, Pall. List Hem. i. p. 246. n. 35 (1851).
; brcviviUatu, Walk. Cat. Hot. ii. p. 312. u. 155 (1867).

Pentatoma
Pentatoma
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Genus ^schrocoris.

^schrocoris ceylonicus^ sp. n.

Head black, with coppery reflections
;
pronotura, scutellum,

and corium ochraceous, sparingly and very coarsely darkly

punctate. Pronotum with the dark punctures somewhat con-

fluent on the anterior area, the posterior spines produced

laterally, slightly curved backwardly, extreme apex finely

acute, the apex and margins blackish. Scutellum with a

somewhat large black foveate spot in each basal angle. Mem-
brane pale brownish, with the venation black. Body beneath

and legs dark ochraceous, sparingly and coarsely blackly

punctate; head and pronotal angles beneath, central longitu-

dinal area of abdomen, bases, apices, and a subcentral annu-

lation to femora, bases and a central annulation to tibice

black.

Long. 6 millim. ; exp. pronot. angl. 5 millim.

Hah. Ceylon {Oreen). (Typ^j Brit. Mus.)

A species to be distinguished by the peculiar lateral angles

to the pronotum.

Genus ^Eliomorpha.

^liomorpha di'visa.

Sciocoris divisus, Walk. Cat. Het, i. p. 175, n. 40 (1867).

The typical and only specimen of this species in the

Kational Collection is in a bad condition, and appears to be
somewhat similar to yS*. simulans^ Stal.

Genus Sepontia.

Sepontia stigmati'ca, sp. n.

Ochraceous, somewhat thickly and darkly punctate ; head,

a wide anterior collar to the pronotum (sometimes divided at

the centre into two large transverse subquadrate spots), and
a large triangular spot at the base of tho scutellum bronzy
black. Antennas ochraceous, apical joints darkest (somewhat
variable in this respect). Scutellum with a small ocliraceous

levigate spot on basal margin at each side of the dark trian-

gular spot. Body beneath blackish ; marginal spots at sternal

segmental incisures, apex of abdomen and a narrow macular
lateral abdominal margin, rostrum, and legs ochraceous.

Var.—Scutellar basal black spot continued by two narrow
fascise to apex.
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The pronotum is sliglitly transversely ridged between the

posterior angles, which are subprominent ; the corium is

visible for a little more than halt' the length of the scutellum.

Long. 4-4^ millim.

Bab. Ceylon {G. Lewis). Coll. Dlst.

Genus AsPAViA.

Aspavia injicita.

Mormidea inficita, Walk. Cat. Het. ii. p. 260. d. 50 (1867).

Aspavia hastator.

Coreus hastator, Fabr. Eot. Syst, iv, p. 129. n. 8 (1794).

Mormidea ? ventralis, Walk. Cat. Het. ii. p. 260. n. 51 (1867).

This is quite distinct, and not even congeneric with the

species described by Walker (Cat. Het. iii. p. 555, 18(38) from

Australia under the same name, and which belongs to the

genus Dictyotus.

Genus Carbula.

Carhula lateralis.

Mormidea lateralis, Walk. Cat. Het. ii. p. 263. n. 61 (1867).

Carhula socia.

Mormidea socio, Walk. Cat. Het. ii. p. 262. n. 60 (1867).

Mormidea si7nilis, Kirby, Journ. Linn. Soc, Zool. xxiv. p. 82 (1892).

Mr. Kirby described a fresh specimen ; Walker's tyj)e is

founded on a faded example.

Carbula contigua.

Mormidea contigua, Walk. Cat. Het. ii. p. 264. n. 63 (1867).

Carhula crassiventris.

Pentatoma crassiventre, Dall. Trans. Ent. Soc. Lond. v. p. 189 (1849).

The type is from Boutan. The British Museum also

possesses specimens from the island of Loo-Chow.

Genus Gyenica.

Gyenica rustica^ sp. n.

Dark ochraceous brown ; pronotum with the lateral spines
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black ; lateral margins and a broad fascia between the lateral

spines (which is centrally deflected to the anterior margin)

ochraceous. Scutellum with the lateral margins and apex
broadly ochraceous. Antennae with the basal joint ochraceous,

second and third joints coral-red, fourth joint piceous, with

the base reddish ; apical j^int mutilated. Body beneath

ochraceous ; legs brownish ochraceous.

The pronotum and scutellum are coarsely punctate, the

punctures on tiie ochraceous fascias and margins being scarcer

and deeper ; the pronotal angles are broad, with their extreme
apices acutely spinous, directed outwardly and somewhat
upwardly, but not forwardly. The second and third joints of

the antenna? are subequal in length.

Long. 10^ millim. ; exp. ])ronot. angl. 6 millim.

Hub. Transvaal. One specimen (Brit. Mus.).

Distinguished from G. marginella, Dall., and G. afinis,

Dist., by the shape and direction of the pronotal spines &c.

Genus Chlorocokis.

CMorccoris rujispinus.

Chlorocoria rujisjihnis, Dall. List Hem. i. p. 167. n. 2 (1851).

Chloroooris rvjideyis, AValk. Cat. Het. iii. p. 543 (1868).

Genus LoxA.

Loxa fia V ico II is

.

Cimex flavicoUis, Dru. 111. ii. p. 67, pi. xxxvi. fig. 4 (1773).

Loxa deducta, Walk. Cat. Het. ii. p. 242. n. 8 (1867).

Loxa ajffinis.

Loxa affinis, Dall. List Hem. i. p. 198 (1851).

Loxa i7ivaria, Walk. Cat. Het. ii. p. 242. n. 7 (1867).

Genus Fecelia.

FeceJia nigridens.

Loxa nigrideyis, Walk. Cat. Het. ii. p. 241. n. 3 (1867).

Genus Agonoscelis.

Agonoscelis rutila.

Cimex ndilus, Fabr. Syst. Ent. p. 714 (1775).

Straehia tetragona, W'alk. Cat. Het. ii. p. 332. n. 71 (1867).

Var. Straehia aspersUj Walk. luc. cit. p. 333. n. 72.
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Genus Eurydema.

Eurydema pulchra,

Pentatoma pulchra, We.stw. in Hope Cat. i. p. -34 (\?>V).

Strachia desujnata, Walk. Cat. Ilet. ii. p. 327 (1867).

Eurydema rugosa.

Eurydema rugosa, INIotsch. Etud. x. p. 29 (1861).

Strachia siynata, Walk. Cat. Ilet. ii. p. 3-28. n. 60 (1867). •

Strachia munjinifera, Walk. loc. cit. n. 61.

Eurydema dominula.

Cimex domintdus. Scop. Ent. Cam. p. 124 (1703).

Strachia minusada, Walk. Cat. Het. ii. p. 348. n. 98 (1867).

Genus Stenozygum.

Stenozygum insignltum.

Strachia insignita, Walk. Cat. Ilet. ii. p. 343. n. 88 (1867).

Strachia marginalis, Walk. loc. cit. ii. 89.

Strachia ? insignita, Leth. & Sev. Cat. G^n. Il^m. p. 157 (1893).

Strachia rubescens, Voll. Versl. Ak. Amst. Nat. (2)ii. p. 186 (1808).

Genus Strachia.

Strachia crucigera.

Strachia cruciger, Ilahn, Wanz. i. p. 184, fig. 9.i (1831).

Var. Strachia strangulata, Walk. Cat. Het. ii. p. 344. n. 90 (1867).

Stenozygum strangulatum, Leth. & Sev. Cat. G^n. Hem. i. p. 150

(1893).

Correction.

In a previous paper (ante, p. 223) I proposed the name
Drupadia for a new genus. In this course I was misled by

a printer's error in the * Zoological Record ' for 1884, which

has given in the index Drapadia for Drupadia, Moore, a

genus of Lepido})tera. Of course even then the two names

would have been too near; but in searching for the one 1 totally

overlooked the other. I now propose to substitute for

Drupadia the name Nishadana.



Discocephalina and Pentatominse. 443

Summarized Disposition of Walkers Genera and Species *.

Discocephalinae and Pentatominse (part.).

Genera considered valid.

Brizica, Walk. Cat. Het. i. p. 2-36 (1867).

Genera treated as synonymic.

Tarba, Walk. Cat. Het. i. p. 236 (lS67),= Gen. Bicfyofns, Ball.

Camara, Walk. loc. cit. p. 237, =Gen. Tyoma, 8pin.

Bryelica, Walk. loc. cit. iii. p. 547 (1868), = Geu. Umpicoris, Halm.
Ansa, Walk. loc. cit. p. 548, =Geii. Oyjnocoris, Mayr.

Udana, Walk. loc. cit. p. 549, = Gen, Dalpada, A. & S.

Species considered valid and described under correct Genera.

Pododus depressus, Walk. Cat. Het. i. p. 179. n. 4 (1867).
Discocephala deplanata, Walk. loc. cit. p. 185. n. 21.

luteicornis, Walk. loc. cit. n. 22.

terminalis, Walk. loc. cit. p. 186. n. 23.

sordida, Walk. loc. cit. p. 187. u. 24.

notata^ Walk, loc. cit. n. 25.

Drytocephala (sic) Integra, Walk. loc. cit. p. 190. n. 8 {Dryptocephala)

,

Cephaloplatus (?ic) spurcatus, Walk. loc. cit. p. 191. n. 3 (Cephaloplatys).

pallipes, Walk. loc. cit. iii. p. 541 (1868) (Cej^halopltitys).

Ochlerus termiiialis, Walk. loc. cit. i. p. 195. n. 16 (1867).
Dinidor strigatiis, Walk. loc. cit. iii. p. 542 (1868).

Alccens lignicolor, Walk. loc. cit. i. p. 200. n. 3 (1867).
Spudceus latus, Walk. loc. cit. p. 201. n. 4.

lignarius, Walk. loc. cit. p. 202. n. 5.

vagatus, Walk. loc. cit. p. 203. n. 7.

Chlorocoris rubescens, Walk. loc. cit, iii. p. .543 (1868).
Agonoscelis femoralis, Walk. loc. cit. p. 545 (1868).
Dalpada liturifera, Walk. loc. cit. i. p. 220. d. 10 (1867).

hrevivitta, Walk. loc. cit. p. 224. n. 18.

cinctipes, Walk. loc. cit. p. 229. n. 25.

Agaclitus setipes, Walk. loc. cit. p. 234. n. 3.

Brizica alacris, Walk. loc. cit. p. 236. n. 1.

Species considered valid, but requiring geneiric revision.

Sciocoris divisus, Walk. Cat. Het. i. p. 175. n. 40 (1867), belongs to

gen. jJiliomorplxa.

Dictyotus macer, Walk. loc. cit. p. 182. n. 14, belongs to gen. Galgacus, gen.

[nov.

* This summary only extends to the conclusion of Walker's first volume
of his ' Catalogue of Hemiptera Heteroptera,' excluding the Asopiuse
(which are now generally regarded as more naturally following the

Pentatominse) and the corresponding genera in the supplemental portion

of his third volume. The synonymical references extend further and will

appear in a future summary.
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Discocephala nmpla, Walk. /or. cif. p. 187, belongs to gen. iJiiiocons.

Ochlerus discolor, Walk. loc. cit. p. 194. n. 15, „ Bruchystethus.

scaber, Walk. loc. cit. p. 195. n. 17, „ He77iir,(/ius,

[gen. nov.

Conplatus sciocorinus, Walk. loc, cit. p. 197. n. 3, „ Braimus, gen.

[nov.

Spudceus convergens, Walk. loc. cit. p. 204. n. 8, ,, Accarana.
Poecilometis conspersus, Walk. loc. cit. p. 209. n. 13, „ Eumecopus.

mtindus, \Valk. loc. cit. iii. p. 545 (1868), „ EiDnecopus.

Atelocera hipustulata, Walk, loc cit. i. p. 214. n. 17

(18()7), „ Scrihonia.

tibialis, Walk. loc. cit. p. 215. n. 18, ,,
Ccciiomoipha.

viridesceiis, Walk. loc. cit. p. 215. n. 19, „ Halyotii'trpha.

Agonoscelis rM/(?.sre?2s,Walk, loc.cit. iii. p. 546 (1868) , „ Tropicoriipha.

Dalpada tecta, Walk. loc. cit. i. p. 224. n. 17(1867), ,,
Nevisanm.

Tarba favilldcea, Walk. loc. cit. p. 237. n. 1, ,,
Didi/otiis.

Bryelica raniosa. Walk. loc. cit. iii. p. 547 (1868), „ Einpicoris.

Udana smaragdiiia, Walk. loc. cit. p. 549, „ Dalpada.

Species treated as syiionymic.

Sciocoris clausus, Walk. Cat. Ilet. i. p. 175. n. 41 (1867),= Cocalus hiico-

granmws, Germ.
Pododus P aiqualis, Walk. loc. cit.i^. 179. n. 3,= Pododiis orbicularis, Biirni.

Dictyotus lineatus, 'Walk. loc. cit. p. 181. u. 13,= lJictyotus geniculattis,

Ball.

Discocephala ifiobtrusa, Walk. loc. cit. p. 183. u. 3,= Discocephala clypeata^

StSl.

• siqnata, Walk. loc. cit. p. 188. n. 27,= Diiiocoris guttatopunctata,

Fabr.

Ochlerus guttipes, Walk. loc. cit. p. 193. n. 3,= Macropygiuyn reticulare,

Fabr.
vilis, Walk. loc. cit. p. 196. n. \%,= Linctis rufosjnlotm, Westw.

Chlorocoris 7'u/ide7is,'\Ya.]k. loc. cit. iii. p. 543 {\SGi^),= Chlorocoris 7tiji-

spiiijis, Dall.

riifopiclus, Walk. loc. cit. p. 544,= Chlo7-ocoris inihesce7is, Walk.
Spudceus viridescens,\\tiV&. loc. cit. i. p. 203. n. 6 {\S(i'i) = VoccoterisWin'

theniiy Gu6r.

vitticeps, Walk. loc. cit. p. 205. n. 9,= Polycari/ies punctatissimus,

Montr.
Poscilometis rujicornis, Walk. loc. cit. p. 208. n. \\,=.Euviecopus ari/iatus,

Fabr.
calidus, Walk. loc. cit. n. '\2, = Eu77iecopHs ar77iatus, Fabr.

cogjiatus, Walk. loc. cit. p. 210. n. \'i,= Eu77iecopus aust7-alasicF, Dru.
plenus, Walk. loc. cit. p. 211. n. 16,= Theseus }7iodesfu8, Stfil.

Dalpada collocata, Walk. loc. cit. p. 221. u. 13,= Ilalyomorpha picus,F&ht.

apicifera, W^alk. loc. cit. p. 222. n. l4,=Dalpada varia, Dall.

tiodife/'a, AValk. loc. cit. n. 15, = Dalpada oculata, Fabr.

bulbifera, Walk. loc. cit. n. \(j,= Dalpada clavata, Fabr.

i7idetervxinata, Walk. loc. cit. p. 225. n. 19,= Dalpada oculata, Pabr.
co7tsoh/-i7ia, Walk. loc. cit. n. 20,= Dalpada clavata, Fabr.

brevis, Walk. loc. cit. p. 226. n. 2\ ,= Habj(i77ioipha picus, Fabr.

re77iota, Walk. loc. cit. p. 227. n. 22,= Ilalyot/vopha picus, Fabr.

proxi77ia, Walk. loc. cit. p. 2'-\,= Halyot7\orpha picus, Fabr.

japo7iica, Walk. loc. cit. p. 228. n. 24,= Ei-thesi?ia fullo, Thunb.
B7ochy77xeua tenebrosa, Walk. loc. cit. p. 231. n. 7 ,= Brochytnetia obscura.

H.-S.



On Benedenius deneensis, Traquair. 445

Camara Ivtiosa, \\&Yk. loc. cit. p. 2-37. u. 1,= Tyoma cryptorhymha, Germ
Ansa distincta, Walk. loc. cit. iii. p. 548 (1868),= Oywocorw hypomelas,

Burm.

To he treated as non-existent.

Types mutilated.

Sciocoris dejicietis, Walk. Cat. Het. i. p. 173. n. 22 (1867).
Discucephtila transversa, Walk. loc. cit. p. 188. n. 28 (a species of the ^^n.

Enrystethus).

Discoeephala lonyida, Walk. loc. cit. p. 189. u. 29 (apparently belono'iuo-
to gen. Menida).

Species the types of lohich are supposed to be in Australia.

Sciocoris lugubris, Walk. Cat. Het. iii. p. 538 (1868). Xational Museum,
Melbourne.

indicator, Walk. loc. cit. p. 539. National Museum, Melbourne.
PoecUometis aliemis, Walk. loc. cit. i. p. 210. u. 15 (1867). National Mu-

seum, Melbourne.

L.

—

A Contribution to the History of tJie Carboniferous

Ganoid.^ Henedenias deneensis, Traquair, with Xotes on
Two newly-discovered Specimens. By G. A. BOULENQEE,
F.R.S.

[Plates IX. & X.]

Thanks to the kindness of my tViend the Rev. Dom Gr^goire
Fournier, O.S.B., I am able to make some additions to our

knowledge of an imperfectly characterized Lower Carbon-
iferous Fish allied to Eurynotus, previously known from two
specimens only— the original, preserved in the University

Museum of Louvain, first described as a Falceoniscus by tiie

late Prof. Van Beneden and later as the type of a distinct

genus, Benedenius deneensis, by Prof. Traquair ; the second,

preserved in the University Museum of Lidge, described as

Benedenius Soreili by Prof. Fraipout.

These specimens were obtained from the black marble
quarries of Denee, Prov. Namur, Belgium. The same quarries

have lately yielded two turther specimens of the fish, which
are deposited, under the care of Father Fournier, in the

beautitul abbey of Maredsous, near Den^e, where I had an
opportunity of seeing them on a recent visit. Having been

so fortunate as to obtain the loan of these valuable fossils,

1 propose to give an account of them, and thus to supplement

Ann. d) Mag. N. Uist. Ser. 7. Vol. iv. 30
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on some points the excellent descriptions given bj Profs.

Traquair and Fraipont.

The most complete of the two specimens before me, which
T will designate as A, is well preserved, so far as the

body and fins are concerned, in slab and counter-slab; but
the head shows only roughly the general outline^ so that

nothing can be added to our previous very scanty knowledge
of the skull.

The second specimen, B, of about the same size and also

exposed in two slabs, is much dislocated ; but tliis is all the

better, as it enables us to view the inner aspect of the scale?,

which was still unknown, and it shows remarkably well the

pectoral girdle. It also affords the first direct evidence of

the absence of ossifications round the notochord.

It is difficult to conceive anything poorer, considering the

date of its publication, than Van Beneden's description and
figure in Bull. Acad. Belg. (2) xxxi. 1871, p. 512, pi. iv.,

and, from the imperfection of the fossil on which it is based,

one cannot account for the remark, " On ne pourrait avoir un
poisson frais dans un plus bel ^tat de conservation." The
fish was referred to a genus the characters of which are very
different, and named " Palaeoniscus dc Dende." Neither in

the original description nor in the later published list of the

fossil fishes of Belgium (' Patria Belgica,' i. [1 878] p. 387)
was the name latinized, as stated by mistake in the British

Museum 'Catalogue of Fossil Fishes' (ii. p. 451). There-
fore, according to the current rules of nomenclature, the species

must bear as author's name that of Traquair, who described

and figured it in 1878 (De Koninck's FauneCalc. Carb. Belg.

i. p. l6, pi. ii.) as Benedemus deneensis, and again in his

Monograph of the Platysomidaj (Tr. R. Soc. Edinb. xxix.

1879, p. 354, pi. iii. fig. 17), correctly referring it to a new
genus in the immediate vicinity of Eurynotua. Yielding to

the suggestion of a reviewer in these ' Annals ' for 1880, that

the name Benedenius is preoccupied by the earlier Benedenia^
Gray, Traquair himself in 1890 (Ann. & Mag. Nat. Hist. [6]

vi. p. 492) changed it to Benedenichthys^ a change which, in

my opinion, was unwarranted.

The fish under consideration should therefore be called

Benedenius deneensis, Traquair.

A supposed second species of the same genus, Benedenius
Soreili, was described and figured by Fraipont in 1890 (Ann.
Soc. G^ol. Belg. xvii. p. 211, pi. v.) in a paper to which my
attention has kindly been drawn by my friend Mr. Smith
Woodward. I must regard it as a synonym, the only distinc-

tive character of some importance residing in the shorter tail,
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which may be due to its extremity being imbedded in the
matrix.

Ou the evidence of the material now uvailable it appears
that the depth of the body is contained 2 to 2f in the total
length (without caudal fin), the length of the head 4 to 4^.
The caudal peduncle is much deeper than long and the length
ol the caudal fin is contained about 4 times in the total.

The following measurements are taken from specimen A:

—

millini.

Total length 2'dO

Length of head 48
From head to caudal fiu 170
Caudal fin (end imperfect) 76
Greatest depth of body 100
Length of caudal peduncle 22
Depth of caudal peduncle 31
From head to dorsal fin (in a straight

line) 102
From head to ventral fin 79
From head to anal fin 125
Length of dorsal fin 58
Greatest depth of dorsal fin 40
Length of anal fin 25
Greatest depth of anal fin 40
Length of pectoral fin 46

The dorsal fin, high and pointed in front, low behind,

formed o£ 54 slender, distally bifurcating rays, originates

just behind the vertical of the base of the ventrals and twice

as far from the base of the caudal as from the end of the

snout. Van Beneden says, " S'il y a des ^cailles sur le bord

ant^rieur, clles doivent etre extrfemement petites." Traquair,

notwithstanding the imperfect condition of the fossil, recog-

nized the presence of fulcra, but could not have given a quite

exact representation of them, nor are they correctly shown in

Fraipont's figure. There is a series of well-developed fulcra

along the anterior border of the fin, as much developed as in

Eurynotus^ and these fulcra are a prolongation of tiie enharged

dorsal scales or ridge-scutes, wliich extend both in front and
behind the dorsal, not to midway between the fin and the

head, but right to tlie occiput. The posterior half of the base

of the dorsal fin happens to be denuded of scales in specimen

A, and shows well the distal endoskeletal fin-supports (baseosts)

as short stout bones, somewhat hourglass-sliaped, one to every

three rays.

Fraipont represents the dorsal fin as short, formed of 25

rays and ending above the origin of the anal. This condition

ao*
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is due, T think, to injury of the specimen and not to a specific

difference, the " ddchirure du bord dorsal du tronc en arri^re

de cette nageoire," to which the author alludes, and which is

shown in the figure, accounting for the absence of the poste-

rior half of the fin.

The anal fin is triangular, much deeper than long, and

fulcrate like the dorsal ; its base measures nearly half that of

the dorsal, I count about 20 rays.

The pectoral fin has been described by Van Beneden as

" coniparativeraent peu developp^e, arrondie et non

pas anguleuse "
; and Tiaquair believed it to have been small,

recognizing, however, its imperfect ]jreservalion. It is, on

the contra) y, long, longer than as restored by Fraipont, who
made a much better guess at its real shape, nearly as long as

the head, falciform, very similar to and but little smaller than

that of Eurynotus. Its base is covered by 4 scales, the outer

of which is much elongate and continued as a series of fulcra

along the edge of the fin. The whole pectoral arch is well

seen in specimen B, from which fig. 1, PI. X.,is taken. Tiie

post-clavicle overlapped the outer surface of the clavicle;

the same is the case in Chondrosteous Ganoids and C^Ilupeidai

alone among recent fishes, the post-clavicle being almost

universally applied to the inner surface of the clavicle.

The ventral fin has a rather elongate base and, I think,

IB rays.

The caudal fin has been incorrectly represented in the tyj)e

specimen owing to its imperfection. Tiiis accounts for

Van Beneden's curious statement :
" Le lobe inferieur ne

parait gtrc qu'une seconde nageoire anale." For, as in the

specimen studied by Fraijjont, the rays really extend along

the lower border of the j)rolonged axis, clad with small

lozenge-shaped scales, almost to its extremity, as in Paheo-
niscvs, Eurynotus, and allied iorms. The large ridge-scutes

v\hich reappear behind the dorsal and anal fins are continued

as a series of fulcra along the upper and lower lobes of the

caudal fin ; but it still remains undecided whether their

arrangement was nionostichous or distichous.

1 he scales, strongly imbricate and with the usual peg-and-

socket articulation, number GB in a longitudinal series and 35
in an oblique transverse series ; they are, like the dorsal ridge-

scutes, finely striated, a striation I would describe as pro-

duced by grooves rather than by raised ridges. The scales

on the middle ot the side are tetragonal, twice to twice and a

halt as deep as broad, consideiing only the exposed surface,

obliquely striated, the striation b«ing more distinct on the

anterior half of the body than further back. As usual, the
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scales become moie equilateral towards the dorsal and ventral
lines and towards the caudal extremity ; close to the ridge-

scutes they assume a more rounded shape and concentric
striation. I am unable to detect a lateral line.

The inner surface of the scales is seen in specimen B
(PI. X. fig. 3) to be extremely similar to that of Eurynotus^
viz. with a strong keel parallel with and near the anterior

border, and a point at the upper end the length of which is

about half that of the largest scales.

In specimen A, as it lies on the right side, the ventral

scutes anterior to the ventral fins scarcely appear, being
covered with small scales forming oblique series directed

forwards ; the two or three front ones, which are partially

exposed, appear to be directed backwards, but this is probably
due to crushing, what is seen on the outline of the pectoral

region being the right branch of the V which is formed by
these scutes. 1 must regard the arrangement described and
figured by Van Beneden and Traquair as the natural one,

and am therefore quite unable to account for the position

these scutes assume in Fraipont's specimen, which has led to

the interpretation that they formed a single series, each scute

being disposed transversely and perpendicular to the sides.

On the contrary, these elements, as shown isolated in speci-

men B (PI. X. fig. 4), were V-shaped pieces, as are known in

many Ganoids, and formed of two distinct halves joined on
the median line. JSeen facing, they are thickest at the line of

meeting of the branches of the V, which taper to a point.

As 1 have stated above, the dorsal ridge-scutes extend

forwards to the occiput ; 33 can be counted in front of the

dorsal in specimen A, and 23 are preserved in regular succes-

sion in specimen B. Each of them corresponded to an

interneural bone, which is to be detected in relief under the

scales in specimen A.
The result of this examination entirely confirms Pi-of. Tra-

quair's original conclusions, viz. that Benedenius is closely

allied to EurynutaSj Wardichthys^ and Mesolepis. Until we
know something definite of the dentition, we may hold that

the only fundamental difference between Benedenius an

i

Eurynotus resides in the lesser elongation of the dorsal fin

and the larger ridge-scutes in the former, characters shareti

by Mesolepis and tiie imperfectly known genus Wardickthys^

allied fishes with very deep body. 1 cannot understand what

could have induced Prof. Traquair to modify his views in ISiJO,

as appears from a note in these 'Annals' (ser. 6, vol. vi.

p. 492), to the effect that the author has " become convinced

that, though it presents many resemblances to the PlatysDmida;,
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it \_Beneden{us\ is after all more PaUeoniscid, and should be

restored to the family Palaeoniscid^ "
; the result of which

has been, as 1 think, an incorrect allocation of this genus in

Mr. Smith Woodward's ' Catalogue of Fossil Fishes.'

At the suggestion of Dr, Traquair, who has most kindlj

assisted me with advice, I have compared the new specimens

with the type in the Zoological Museum of Louvain Uni-

versity, wliich has been most kindly entrusted to me by

Prof. Gilson. I entertain no doubt as to their specific iden-

tity, although the proportions differ a little, as may be seen

from the following measurements of the type specimen :

—

millim.

Total length 295

Length of head 63
From head to caudal fin 158

Caudal fin 86

Greatest depth of body 108

Length of caudal peduncle 20
Depth of caudal peduncle 31

From head to dor.-al fin (in a straight

line)
_

. 104

From head to ventral fin 76

From head to anal fin 120

Length of dorsal fin 50
Greatest depth of doi'sal fiu 38

Length of anal fin 25

After the excellent description given by Traquair of that

specimen, I have naturally little to add. I musr, however,

point out that the shape and sculpture of the scales ai)proaching

the dorsal ridge-scutes have not been correctly figured ; they

entirely lose the rhomboidal shape and assume a more con-

centric striation, as 1 have described above. A piece of this

region is figured, enlarged, on PI. X. fig. 5. The base of the

dorsal fin is denuded, but there remain a few of the distal

hourglass-shaped fin-supports (baseosts), noticed above, and I

can also distinguish the extremities of several of the proximal

supports (axonosts), the presence of which had not yet been

ascertained in Benedenius] these axonosts are nearly as thick

as the baseosts.

EXPLANATION OF THE PLATES.

Platk IX.

.B<'^«>f/c«JMS f/e7(f<'Wi''j"«, Tiaq., nearly complete specimen (A), preserved in

the Abbey of Maredsous. The greater pari of the head and the

extreniitv of tlie tail omitted. Natural size.
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Pirate X.

Fii/. 1. Dislocated shoiilder-girdle, from specimea (B) preserved at
Maredsous. Natural size, el, clavicle; i.cL, interclavicle

;

J}.,
pectoral fin

;
p.cl, post-clavicle

;
jy.te., post-temporal ; s.cL,

supra-cla\ icle.

Fig. 2. Restoration of shoulder-girdle. Same lettering.

Fig. 3. Inner vievs- of scales, in middle of body, from specimen (B) pre-
served at Maredsous. X 2.

Fig. 4. Ventral ridge-scutes, as seen in specimen B. Natural size.

Fig. o. Dorsal scales, towards middle of body, from type specimen pre-
served in the Zooloirical Museum of the Universitv of Louvain.
X 2.

^

LI.

—

Description.'i of Three new Reptiles and a new Batra-
chian from Mount Kini Bala, North Borneo. Bj Gr. A.
BOULENGER, F.R.S.

Among some Reptiles and Batrachians collected ia March
1899 oil Mount Kina Balu by Dr. Hanitsch, of the Raffles

Museum, Singapore, and submitted to me for identification,

there are examples of several new species, which he has kindly

permitted me to dsscribe.

Gecko rhacophorus.

Head moderately large, once and one third as long as broad;

snout longer than the distance between the eye and the ear-

opening, once and a half the diameter of the orbit ; ear-

opening round, its diameter one third that of the eye. Body
and limbs much depressed, bordered with dermal expansions;

fingers and toes fully half-webbed. Head, body, and limbs

covered with minute granules intermixed with small, round,

smooth tubercles; rostral a little more than twice as broad as

deep, without median cleft ; nostril pierced between several

small scales ; nine upper and ten lower labials ;
sympiiysial

small, pentagonal ; a series of six small chin-shields ;
spine-

like tubercles on the sides of the head, the largest above the

ear. A moderately developed scalloped membrane on each

side of the body, scaled like the body and fringed on the

edge. Abdominal scales flat juxtaposed granules. An
angular series of piajanal pores. Tail depressed, scaled like

the body, bordered with a series of rounded lobes. Greyish

above, speckled with darker and with wavy dark transverse

lines ; brownish beneath, throat with darker dots.
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millim.

Total length 105

Head 18

Width of head 14

Body . . 47
Fore limb 21

Hind limb 28

Tail 40

A single specimen from the Kadamaian River, Kina Balu,

2100 feet, preserved in the Raffles Museum.
This species connects Geclco with Ptychozoon and stands

in the same relation to the latter genus as Hemidactylus

platyurus (\oQB to Mimetozoon. The lesser development of the

parachute-like lateral membrane and the absence of differen-

tiation in the lepidosis of that membrane justify its allocation

to the genus Gecko rather than to Pfychozoon.

Stoliczhaia horneensis.

Rostral moderately large, triangular, not visible from

above ; a pair of very narrow intern asals ; a pair of large

pra?frontals, separated from the frontal and supraoculars by

a series of small scales ; frontal a little broader than long, a

little shorter than the parietals ; supraocular very small

;

eye very prominent, witli vertically subelliptic pupil, sur-

rounded by the supraocular, two or three prjeoculars, the

fifth labial, and 7 or 8 small scales ; nostril very large ; loreal

much longer than deep ; ten upper labials, the two last

longest; temporals small, scale-like; a single pair of small

chin- shields, in contact with three lower labials. Scales in

30 rows, those on the vertebral region and those adjacent to

the ventral shields largest, elongate rhomboidal, juxtaposed,

the others very small and se])arated by naked skin. Ventrals

210; anal entire; subcaudals 124. Rufous, with large

blackish spots, at least as large as the space between them,

disposed more or less regularly in three longitudinal series
j

brown beneath, the shields edged with yellowish.

Total length 750 millim. ; tail 240.

A single female specimen i'roni Mount Kina Balu,

4200 feet. Raffles Museum.

Oreocalamus, gen. nov.

Agrees in every respect with Macrocalamus, Gthr., except

in the presence of a pair of iiitcniasal shields.
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Oreoca lam us Han itsch i.

Snout pointed. Rostral as deep as broad, the portion

visible from above measuring half its distance from the

frontal ; interiiasals half as long as the prefrontals ; frontal

hexagonal, once and a half as long as broad, longer than its

distance from the end of the snout, shorter than the parietals
;

nostril close to the rostral, between a nasal and the first labial

(the suture between the two shields has disappeared on the

left side of the type specimen) ; loreal longer than deep, its

lower border forming an angle wedged in between the second

and third labials ; one pra3- and one postocular ; temporals

1 + 2; eight upper labials, fourth and fifth entering the eye,

seventh larg-est : first lower labial in contact with its fellow

behind the symphysial ; four lower labials in contact with

the anterior chin-shields
;

posterior chin-shields shorter, in

contact with each other. Scales smooth, in 17 rows. Ven-
trals 127; anal entire; subcaudals 26 pairs. Blackish

brown above and on the outer ends of the ventral shields;

belly yellowish white, with a few scattered brown dots
;

tail

brown beneath, with a darker median streak.

Total length 375 millim. ; tail 50.

A single male specimen from Kina Balu, 4200 feet.

Raffles Museum.

Leptobrachium haluense.

Tongue pyriform, entire. Vomerine teeth in two small

widely separated groups behind the line of the choans.

Head much depressed, nearly twice as broad as long, semi-

circular in outline ;
skin adherent to the rugose skull ; snout

shorter than the diameter of the orbit, not projecting beyond

the mouth ;
canthus rostralis angular ; loreal region vertical,

concave ; interorbital region nearly twice as broad as the

upper eyelid ; tympanum feebly distinct, three fifths the

diameter of the eye. Fingers rather elongate, slender, first

extending a little beyond second. Foot much longer than

the head ; toes moderately long, slender, with a very short

web at the base; no subarticular or metatarsal tubercles.

The tibio-tarsal articulation reaches the shoulder. Skin
perfectly smooth ; a very small tubercle near the border of

the upper eyelid, above the pupil. Back and upper surface

of snout dark grey
;

posterior half of upper surface and sides

of head blackish brown ; a curved light streak, the concavity

turned forwards, across the upper eyelids and the interorbital

region, followed by a Y-shaped blackish marking; two light
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spots on the upper lip, below the eye ; large blackish-brown

partly confluent spots on the back ; sides dark brown, light-

edged above; limbs dark brown, with rather indistinct darker

cross-bars ; throat brown, belly brownish white.

From snout to vent 65 millim.

A female specimen, full of ripe eggs 3 millim. in diameter,

from Mount Kina Balu, 4200 feet.

Nearest allied to L. Fece, BIgr. Distinguished by the

smaller head, the distinct tympanum, the longer digits, and

the absence of a large horn-like tubercle on the upper eyelid.

LI I.

—

Descriptions of new Reptiles and Batrachians collected

by Mr. P. (). Simons in the Andes of Ecuador. By G. A.

BOULENGEK, F.R.S

Stenocercus Simonsii.

No pterygoid teeth. Anterior border of ear with three or

four conical scales forming a strong denticulation. Middle

supraocular scales broader than long; no enlarged occipital.

Sides of neck irregularly folded ; a transverse fold in front

of the collar, which is narrowly interrupted in the middle.

Body depressed ; a slight dorsal denticulation or low vertebral

crest. Nuchal, lateral, and anterior dorsal scales very small,

granular, obtusely keeled; on the back 'he scales become

gradually much larger, rhomboidal, subimbricate, obtusely

keeled, not niucronate, merging into the caudals, the keels

forming oblique lines converging posteriorly. Gular and

ventral scales rhomboidal, imbricate, smooth, the ventrals

as large as the dorsals. The hind limb, stretched forwards,

reaches the ear or the eye, fifth toe not extending as far as

second. Tail nearly twice as long as head and body, rounded,

tapering; caudal scales large, strongly keeled, mucronate,

spinose, arranged in rings. Grey-brown above, with five or

six black cross-bars, which may be interrupted on the vertebral

line, the first descending to the collar-fold; dark and light

niarbliiigson the side of the neck and between the dorsal bars
;

a light black-edged streak from below tiie eye to above the

ear; limbs and tail with blackish cro?s-bars; lower parts

whitish, with rather indistinct olive-grey spots on the chin

and throat.

From snout to vent 70 millim. ; head 19 ;
w idth of head

12 ; foie limb ol ; hind limb 4*J.

Two specimen.'^ from (h'la, 6500 feet altitude.
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Liocephalus rhodomelas.

Upper head-scales small, obtusely keeled ; nasal separated

from the rostral ; no large supraoculars
;
parietals broken up.

Sides of neck not plicate, covered with pointed, imbricate,

keeled scales. A well-developed dorsal crest. Dorsal scales

large, mucronate, strongly keeled, the keels forming straight

longitudinal lines ; laterals quite as large ; ventrals a little

smaller, smooth ; 45 scales round the middle of the body.

Gular scales nearly as large as dorsals. The hind limb,

stretched forwards, reaches the ear or the eye. 'J'ail feebly

compressed, crested at the base only. Pale brown above,

with black chevron-shaped markings, pointing backwards,

across the back ; sides with small black spots; a more or less

marked black and white spot or ocellus above the fore limb

;

loreal and subocular region cream-colour, the edge of the

mouth black; gular region cream- colour, streaked with

blackish, with a median black patch followed by a pink one
;

a black bar across the pectoral region, confluent with a black

stripe along the middle line of the belly, widening on the

prgeanal region and continued under the hind limbs ; sides of

belly pink. These ventral markings absent in the young.

Total length 232 millim. ; from snout to vent 87 ; head 20

;

width of head 14 ; fore limb 34 ; hind limb 56.

Four specimens from Ofia, 6500 feet.

I avail myself of this opportunity to observe that the

lizard from Mr. Simons's collection recently described by me
as Ameiva leucostigma (P. Z. S. 1899, p. 517, pi. xxviii.) is

a Cnena'dophorus, and is identical with C. leiitiffhtosus, Garm.
(Bull. Essex Inst. xxiv. 1892, p. 92), as pointed out to me
by my friend Count Peracca.

Prostherapis tricolor.

Snout depressed, projecting, squarely truncate, as long as

the eye, with angular canthus rostralis and vertical loreal

region; nostril nearer the end of the snout than the eye;

interorbital space broader than the upper eyelid ; tjuipanum

perfectly distinct, its greatest diameter two thirds that of the

eye. First finger not extending beyond second; toes free;

terminal disks and subarticular tubercles of fingers and toes

rather small ; two small metatarsal tubercles. Tiie tibio-

tarsal articulation reaches the eye when the hind limb is

stretched forwards. Skin smooth. Lemon-yellow; a black

lateral band, from the end of the snout to tiie groin, passing

through the eye and the tympanum ; another more or less
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broad black band along each side of the back, confluent or

not with a black spot on the upper eyelid ;
mouth witli a

narrow black edge ; belly and limbs marbled with black or

with a wide-meshed black network ; base of arm, lumbar

region, and lower surface of tibia vermilion-red ; back of

thighs vermilion above, black beneath.

From snout to vent 20 millim.

Four specimens from Porvenir, Bolivar, western slope,

about 5800 feet.

Phyllodromus vertebralis.

Snout rounded, feebly projecting ; canthus rostralis obtuse
;

loreal region very slightly oblique ; nostril nearer the tip of

the snout than the eye ; interorbifal space a little broader

tliaTi the upper eyelid ; tympanum rather indistinct, its

diameter a little more than half that of the eye. Fingers and

toes rather short, with small disks and feeble subarticular

tubercles ; first finger not extending beyond second ; toes

free; two feebly prominent rounded metatarsal tubercles and

an oblique curved fold from the inner metatarsal tubercle to

the nnddle of the tarsus. The tibio-tarsal articulation reaches

the shoulder or the tympanum. Skin smooth. Grey above,

with or without darker spots ; a dark lateral band, edged

above with whitish, from the end of the snout to tiie groin,

passing through the eye and over the tympanum ; a fine

wiiitish vertebral line; hinder side of thighs mottled with

brown ; upper lip and lower parts white. Male with an

internal vocal sac.

From snout to vent 20 millim.

Several specimens from Caiiar, 8400 feet altitude.

Hylodes crucifer.

Tongue oval, entire. Vomerine teeth in two small oblique

oval grouj)s behind the level of the choanal. Head as long

as broad ; snout pointed, projecting ; canthus rostralis distinct,

curved ; loreal region concave ; interorbital space a little

narrower than the upper eyelid ; tympanum distinct, two
filths the diameter of the eye. Fingers and toes moderate,

with large transversely oval disks and leeble subarticular

tubercles ; first finger not extending as far as second ; toes

free. The tibio-tarsal articulation reaches the tip of the

snout. Skin with scattered large prominent warts, disjiosed

symmetrically, the most conspicuous of which are subconical

and situated on the upper eyelid, below the tympanum, and
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at the tibio-tarsal articulation ; bellj areolate. Pale brownish
above, with a large cross-shaped (>^) marking from be-
tween the eyes to the sacral region ; a dark canthal streak

;

upper lip with vertical dark bars ; limbs with very sharply

defined oblique dark brown cross-bars ; lower parts brownish,
much marbled with dark brown.
From snout to vent 19 millim.

A single specimen from Porveuir, Bolivar, 5800 feet.

LIII.

—

New Species of iM?i([o])\\y\\'\?i, Prionastraea, anc?

Stylina. By J. W. Gregory, D.Sc, F.G.S.

1. Cladophyllia Birleyce, sp. n.

(From the Atherfield Clay.)

A few years ago Miss Birley lent me a coral which had
been collected by herself and Miss Copeland from the Ather-

field Clay of the Isle of Wight. A section was cut, but

showed no trace of internal structure ; and Miss Birley

kindly allowed me to retain the specimen until a more con-

venient time. Some further sections have recently been
jirepared, and they fortunately show the structure and

affinities of the coral.

Diagnosis.—Coral lum a large crowded hemispherical tuft.

The branches are cylindrical, fairly thick, and sinuous; they

dichotomize repeatedly. Calices circular, sliallow.

Septa coarsely dentate, and some appear to be slightly

cribriform. The septa occur in four complete cycles. One
septum is continued across the centre of the corallite, where
it expands ; in some corallites trabecule from other septa unite

with this larger septum, giving the appearance of a parietal

columella. Dissepiments scanty.

Dimensions.—
Diameter of corallura . . . 75 by 85 mm.
Height ,, „ ... 50 mm.
Diameter of corallite . . . 3-5 „

„ „ calice .... 2 „

I>epth „ „ 1 „

Number of septa Up to 48
Distribution.—Atherfield Clay, Atherfield, Isle of Wight.

Coll. Miss Birley.
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AJfinities.—This species is most nearly allied to Glado-

phyllia crassilamella, From.*, from the Neocomian of Moran-
court. From that form it differs by having more numerous

Fig. 1.

Transverse section across two corallites. x 6 diam.

septa, and especially by the coarse dentation of the septa.

The strong " columellar septum " is similar to that of

Pleurosmilia.

2. Prionastrcea Vaughani^ sp. n.

(From the Eocene of Alabama.)

Diagnosis.— Corallum subarborescent, in simple cylindrical

branches. Walls thin. Calices deep, elliptical in shape.

Rims distinct, separated by shallow grooves. Corallites

mostly pentagonal ; occasionally quadrangular or hexagonal.

Septa about five orders, of which two or three unite

with the large columella. The septa are dentate ; on the

upper margin and laterally they are covered by short sharp

spines.

Dimensions.—
Diameter of branch 17 ram.

„ corallite -4-5 „

„ columella I'O ,,

Depth of the calice 2 „

• E. de Fromentpl, Pal. frnn«;. Terr, exit., Zooph. pt. 8, 1870, pi. xciii.

fig. 1, pt. 0, 1873. p. 417.
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Distribution.—Eocene, Hunts ville, Alabama. Coll. Brit.

Mus., R. 4146.

Fig:. 2 a.

Fig. 2 a.—Part of the surface, showing one corallite undergoing fission.

X G diam.
Fig. 2 b.—A corallite from the side. X 6 diam.

Affinities.—My attention was called to this species by
Mr. T. Wayland Vauglian, of the United States Geological

Survey, who noticed it while examining the American
Cainozoic corals in the British Museum. The coral was new
to him, but he had not time to describe the species. The
Museum records state that the specimen came from Alabama.
Mr. Vaughan informs me that the precise locality is no doubt

Huntsville. A section has recently been cut across the coral,

which shows that it belongs to the genus Prionastrfea, as the

corallites are directly united by their walls. It therein

differs from Favia, which it resembles by the occasional

growth and fission.

Its nearest ally is probably Prionastrcea confertissima

(Rss.) *, from Castelgomberto, in wliich fission is more
frequent and the calices less regular in shape.

* Favia confertissima, von Reuss, Anth. Castelg., Denk. Akad. Wiss.
Wien, vol. xxviii. 1868, p. lo2, pi. viii. fig. 5.
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3. Stylina Collins i, sp. n.

(From the Mexican Neocomian.)

Diagnosis.—Corallum massive ; irregularly nodular ; broad

based
; taller than thick.

Coenenchyma variable in width from a mere film to a band
as wide as the corallites. The surface is either marked by
the confluent costse or it is smooth or granular between raised

calicular margins.

Septa thin, in 2 or 3 cycles. The symmetry is octameral.

Columella stout, usually appearing as a well-raised knob.

Dimensiuns.—
Corallum 50 mm. thick by 60 mm. high by 90 mm. long.

Diameter of corallites i*.5-2 mm.
Average distance of calicinal centres . . 3-3*5 ,,

Distribution.—Neocomian. From limestone half a mile

from the quicksilver mine at La Trinidad, 4 miles from the

town of Guadalcazar, State of San Luis Potosi, Mexico,
alt. 6500 feet.

Collected by Mr. H. F. Collins, who has kindly presented

half of the specimen to the British Museum (Nat. Hist.).

Fig. 3.

n tU/'^

Part of surface of the specimen with six calices. X 6 diaiu.

Affinities.—This coral is a member of the octameral group

of Stylina. Its nearest ally is btylina pachysti/lina, Koby *,

from the Swiss Urgovian. In all {jrobability the two corals

uro geographical varieties, but with the available material it

is unsafe to identify them as the same species. The Mexican

* Koby, Men. l\.hp. crtSt. Suisse, pt. i. 189(), p. 2('., pi. v. fi-r. 6.
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coral differs by having narrower intercalicular areas and mucli
stouter costai and frequently a raised calicular rim. Dr. Felix *

does not quote any coral under the name of Sti/lina from the
Neocomian of Puebla ; but he describes a species as a Crypto-
coeni'a, which, however, is probably a Cyathophora.

LIV.

—

Descrxption of Conus (Cylinder) clytospira, Kp. n.,

from the Arabian Sen. By JameS Cos.MO MeLVILL,
M.A., F.L.S., and Robert Standen.

Comis {Cylinder) clytospiraf, sp. n.

C, testa magna, elegantissime attenuato-cylindrica, laBvi, paruni
nitida, alba, bruQueo-, castaneo- vel ochraceo-reticulata et macu-
lata, sicut iu C. aulico vel C. episcopo, spira mire conspicua

;

anfractibus eedecim, pulchre gradatis, iufra suturas excavatis,

angulatis, deinde rectis, quorum novem supernis, sub lente

Bpiraliter scalptis, parvis, albidis, in medio angulatis, ad angulura
minute albi-nodulosis, ultimo aufractu pergracili, attenuate, ad
basin leniter producto, spiraliter interrupte bi- vel trifasciato

;

apertura angusta, contracta, labro tenui, supra, apud suturam, late

excavato ; columella recta.

Long. 119, lat. 37 mm. (sp. maj.).

„ 108, „ 33 ,, (sp. min.).

Hah. Arabian Sea, about 125 miles W.S.W. of Bombay,
long. 71° 30' to 71° 45' E., lat. 1S° 43' N., adhering to the

submarine cable of tiie Eastern Telegraph Co. ; hauled up
from 45 fathoms {F. IF. Townsend, Esq.).

Tiie dredging of this remarkable textile cone undeniably

constitutes one of the most important discoveries of the kind

during the nineteenth century. It will rank amongst the

most select of a genus uimsually distinguished in both

form, texture, and coloration. In form, indeed, it is more
gracefully attenuate than its nearest ally, C. gloria-marin

^

Chemn., but in the latter characteristic, viz. coloration and
pattern of marking, it more assimilates (J. auJicus^ L., or

episcopus, Ilwass, being twice or thrice inteiruptedly spirally

banded on the last whorl, with coarse, widely spread reticu-

lations enclosing oblong, obtusely triangular, or trapezoid

spaces of varying dimensions.

* J. P'elix, '' Verst. mexican. Jura- u. Kr.-Form.," Palaeontogr.

vol. xxxvii. 1891, p. 154, pi. xxiv. figs. 5, 5 a-b.

t KkvTOi, illustrious, aneipa, spire.

Ann. dc May. N. Hist. Ser. 7. Vol. iv. 31
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The spive, liowever, is the most distinguishing charac-

teristic, measuring" as it does ^S millim., or about 1| inch,

longitudinally, in our largest example, and possessing sixteen

•whorls, the upper white, more angled, with minute whits

gemmuled nodules, the lower seven gradate, channelled and
grooved, angled, and fairly straight. The spire of C.gloria-

ma7-ts, Chemn., in the collection of one of us, is but tvvelve-

whorled, not so conspicuously gradate, with no sign of the

iioduled angle in the ccntie of the Uj)per whorls. C. pyra-

midab's, Lam., seems the only other species with an elevated

spire at all possessing similar characteristics, though smooth

throughout.

In the " Notes on the Subgenus Cylinder of Conus,
1886-7'^*, thirty-nine forms in all were enumerated by
Melvill, to which one, besides the present shell under

discussion, viz. G. Frevostianus, Sowb., has to be added.

']"he C. dytospira seems to us to fall, despite the similarity in

marking to G. episcopus, into the third section '* Pyrami-
dalia^'' of Coni textiles veri^ in company with G. gloria-maris,

Chemn., and C. pyiamidcdis, Lam., and also perhaps

G. legatus, Lam.
It may be interesting here to quote some remarks of

Mr. F.W. Townscnd'son the subject under date Septeuiber 14,

1899:—
" The cable of the E;istern Telegraph Company laid in

1870 required overhauling, and a new piece, about 13 miles

in lengtl), being .substituted ; and we [Indo-European Tele-

graph Co.] were asked to undertake this work for them. Of
course we had to take up so much of the old cable as we
could get. We recovered, I think, about ten miles of it, and
an enormous quantity of shells came up with it. They were

all dead, but several were in a very good state of preserva-

tion. They are for the most part cones, and came up quite

imbedded in the outer covering of the cable, a coat of pitch

compound on jute yarn. The only theory I can assume for

there being so many of them is that in their living state they

got caught by the pitch on coming across the cable, and were

thus poisoned. This cable, I may state, had not been touched

for nearly thirty years ; it was laid on a coarse sandy bottom

with occasional patches of rock, and, excepting where the

rock occurred, came uj) almost as clean as the day it was
laid. De[)th, say, 45 fathoms.

" The huge cone will, I hope, prove to be undescribed. I

know nothing like it in form excepting G. gloria-maris^ and

* Mem. !Mancli. Lit. v^ Phil. Soc. series iii. vol. x. p. 76.
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it does not posssess the fine reticulations of that species.

Wlien the old cable was being hove in many things dropped oflF,

unfortunately, after leaving the water, and before they could

be shipped on board, and many more were knocked off by the

cheeks of the bow-sheaves; and I saw a most lovely specimen

of this cone unfortunately so knocked off, I think about

2 inches longer * than the best of the couple I secured."

—

F. W. T.

We may add that the bulk of the Mollusca obtained at the

same time consisted of Coni of four or five species, none of

them of frequent occurrence. About one hundred G. plani-

hratuSj Sowb., hitherto only dredged at two points on the

Malabar coast; C. acutangulus, Brug., not uncommon; and

two species, probably new, were present more rarely. A Mar-
gineJla, sp. n. ; two undescribed Pieurofomce ]

with Drillia

Tayhriana, Ileeve, Bostellaria curia., Sow., Murex niala-

bancus, Smith, and Ficula reticulata^ Lam., also occurred.

All were unfortunately more or less injured with the pitch,

manganese, and ferruginous oxide of the cable, being

indelibly stained. Others, again, were much riddled by

worms ; but a few remained in fairly good condition, and

by their epidermis showed that they had been live shells

when they came in contact with the cable.

Two examples of the Conus clytospira^ as already remarked,

occurred, both specimens agreeing save in coloration, one

being paler than the other, with ochraceous markings.

It is hoped that shortly they will be placed in our

National Collection, South Kensington, and, we may add, it

is our intention to have them figured ; but this will probably

not be until the full account we contemplate writing of all

the ]\lolliiscan collections of Mr. Townsend formed since

1893 in the Arabian Sea and Persian Gulf is published.

BIBLIOGRAPHICAL NOTICES.

The History of tlie European Fauna. By II. F. Sci[arff, B.Sc,

Ph.D., Keeper of the Natural History Collections, Scieiioc and

Art Museum, Dublin. Contemp. Sci. Series. Lonchju : W. Scott,

Ltd., 18'J9.

De. Schaeff's association with the coinprohensivo study of our

European fauna is so well recognized that the present vobime

comes as the realization of a desire by his friends and sympathizers

that he would give us his views in a more extendid and popular

form than they have hitherto ossiimed. This he has now done
;

* This specimen would therefore have been 7 incho-* long.
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and since his arguments, contained in papers which form the

hasis of the work before us, have so recently been under discussion,

it is unneces^^ary here to deal with them in detail. Suffice it to

remark that he sets out with a desire to explain the origin of a fauna

(that of Ireland in ]'aiti(:ular) by the careful study of its past and

present facies. Discussing the theories of noithern and southern

migration, and of the migration of the hulk of the original European

fauna on land, he upholds the view that the present fauna and flora

1 cached Ireland in a continuous stream from early Tertiary times

onwards, and that many of its existing species have probably been

there since the Eocene. He argues tliat little or nothing arrived

after the earlier part of the Pleistoceue

—

i. e. practically notliing

since the Glacial Period.

He incidentally 8ui)ports the theory of marine origin of the

Boulder Clay, and materially so the argument in favour of ice-action

in K. Europe being due to floating icebergs at sea, as distinct from

land-ice ; leading up to the final conclusion that Ireland became

separated from England when the migrations from S. to Central

Europe were in progress, and that the bulk of the animals which

now inhabit England and Ireland are tlie descendants of ancestors

which must have migiatcd over a land-surface not covered by ice.

The book is admira))ly got up, not its least attractive feature

being the illustrations, which, though few, are in some cases new
and highly welcome. Its weakest aspect appears to us the too great

reliance on mere negative evidence, notoriously on the supposed

scantiness of fossils in the Oligocene deposits, which for Ireland have

yet to be adequately explored.

In questions of synonymy, there arc some concerning which the

author is by no means in agreement with precedent and prevailing

custom, and its a pity he is not more of a palaontologist. The general

tone of the book is healthy in the extreme, well worthy its author's

association with Iladdon, Cunningham, and others, who are doing so

much for natural science in the Green Isle. All things considered,

the question whether the Irish fauna be glacial, pre- or post-glacial,

is but of secondary importance in the production of the book. It

is its author's great merit to have opened up a new line of thought

on an important problem and worked it out at great pains. That

his book will exercise a stimulating influence on Irish investigation

is certain ; and we could wish it no better outcome than that it might

lead to an early exploration of the later and post-tertiary deposits

of the atea with wliich it deals, upon the evidence obtainable from

which much that is advocated in its pages must stand or fall.

Otr Buds nml Sl'qnihs. I5v the Kight Hon. Sir .T(ihn Lubbock,

Barf., M.P., F.K.S., D.C.L, LL.D. With Four Coloured Plates

and 340 Figures in the Text. (International Scientific Series,

vol. Ixxxvi.) London : Kegan Paul, Trench, Triibner, & Co.,

Ltd. 18(19. Svo. Pp. xix, 233.

This volume consists of selections from three j)aj)or8— '• On Stipules,

their Forms and Functions," and " On Buds and Stipules"—which
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originally appeared in the ' Journal of the Linnean Society ' from

1891 to 1897, with the cuts and the coloured plates belonging to

them ; there are also added a few cuts from the author's ' Seedlings,'

half a dozen from Bentham's 'Illustrated British Flora,' and some
new half-tone blocks.

The scope of the work will be best understood by the titles of the

contents of the niuo chapters into which the book is divided :

—

On Buds ; On Stipules ; On the Development of Leaves and Stipules ;

On the Protection of Buds ; On the Structure of Buds ; On the

Forms of Stipules ; On the Subsidiary Uses of Stipules ; On the

Nature of Stipules ; Summary.
It is somewhat difficult to guess the class of readers to whom

this volume is addressed. While the style is simple and the

various topics discussed without undue technicality, demands are

made upon tlie reader's knowledge which are hardly likely to be

met in the case of the average person. On the other hand, the

nature of much of the information given may without offence be

styled elementary ; the subjects are introduced as they occur,

without a strict sequence in any scientific order. The references

and bibliography point to the conclusion that students are appealed

to, and we must therefore conclude that both classes are addressed

and that the volume is a compromise in that direction.

Tlie forms of both buds and stijmles are so various that it would
be difficult to write ou them without bringing together a large

amount of interesting matter. It is so here, and the volume may
be recommended to all who can take pleasure in examining the

objects named on attention being drawn to the protean shapes in

which the said organs occur. To enhance the interest of a stroll in

the country or garden is well worth doing, and on that ground the

present work may be commended.
A word may be added on the subject of references, which are

sometimes given in the text, at others in footnotes, while a third

method is also employed, that of sending the reader to the " Biblio-

graphy," consisting of rather more than two pages of titles of books

and papers bearing on the topics handled. Unfortuuately, as we
think, the plan adopted is the singularly awkward one of setting

out the entries in the order of citation in the text, as though the

author drew up his list as he wrote his manuscript and printed it

in the same sequence. To render the bibliography really useful it

should have been drawn up either in the order of time—that is,

chronolcgically— which would have shown the order of research

from the first author mentioned to the last, or alphabetically by
writers' names, which would have shown the relative sum of obser-

vation by each author named. By the present jilan we have a series

of entries without any obvious plan, compelling the reading of the

whole in order to get at the items.
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PROCEEDINGS OF LEARNED SOCIETIES.

GEOLOGICAL SOCIETY.

May 24th, 1899.—W. Whitaker. B.A., F.R.S.,

President, in the Chair.

Prof. Seeley exhibited a cast from a footprint obtained by Mr. H.
C. Beasley from the Trias at Stourton. The impression is about
]4 inch long, and nearl}- as -wide. The cast has been treated by
oblique illumination, so as to display its osteolno;ieal structure by
means of the shadows thus thrown. All the claws are directed

outward, as in a burrowing animal. The form of the foot resembles
that of a monotreme mammal rather than that of any existing re])tile.

There appears to be a slender pre-pollex including three bones. The
only other example of this structure in the Trias is in the Theriodonfc

reptile Theriodesnms, in which it is less definite. This character

may add to the interest of other footprints from Stourton, which in

the form of the foot ajjjiroximate to Anomodont reptiles from the

Karoo Beds of Cape Colony.

The following communications were read :
—

1. 'On the Distal End of a Mammalian Humerus from Tonbridge.'

By Prof. H. G. Seeley, F.R.S., F.G.S.

The bone described in this communication Avas found in 1898 by

Mr. Anderson on the bank of the River Medway, near Tonbridge.

It was seen projecting from reconstructed rock which contained

fragments of flints among other materials. Traces of matrix at the

distal end show that the specimen has been derived from quartz-

sand bound together with limonite, such as might occur in the

Hastings Sand, Wealden Clay, or Lower Grcensand. Conditions of

mineral structure and osteological character incline the Antlior

to believe that the bone was originally contained in the Wealden

Clay. The fossil is 4 inches long, and indicates a humerus which

may have been 6 inches in length when perfect, as large as that of

a wolf but smaller than that of a bloodhound. The form of the

shaft precludes any comparison with the carnivora, and indicates a

resemblance to ungulate types. "When the bone is held vertically

and seen from the front, the condyles are obli(|Uc— a character not

observed in any other animal. The weiglit of evidence ajipears to

incline towards reference of the fo.ssil to the Artiodactyla, but it

probably indicates a new family type.

2. 'On Evidence of a Bird from the Wealden Beds of Ansty

Lane, near Cuckfield.' By Prof. H. G. Seeley, F.R.S., F.G.S.

A fragment of bone found, by Mr. Neville Jones, a member of the

London Geological Field Class, embedded in sandstone was identified

by the Author as probably the distal end of the femur of a bird.
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The external condyle is not only larger and deeper than the inner,

but is more prolonged distally—perhaps the most distinctive avian
character of the houe, Coli/mhis is the only existing bird to which
the fossil makes any approximation, but the resemblance is distant

and not suggestive of near affinity, and it is interesting that the
Cretaceous birds show so marked an affinity with that type. The
resemblances of the Diuosaiirian and Crocodilian femora with this

type are such that almost every individual feature of the bone can
be paralleled in some fossil referable to these groups, but there

are no British dinosaurs of so small a size or possessing some of

the marked features shown by this bone.

June 21st, 1899.—W. Whitaker, B.A., F.R.S.,

President, in the Chair.

The following communications were read :

—

1. 'On some Ironstone Fossil Xodules of the Lias.' Bv E. A.
Walford, Esq., F.G.S.

In the Lias of Oxfordshire some ironstone-nodules are found at

the point of contact of the Middle and Upper Lias. ' The Middle

Lias stone is compact, crystalline, and absorbent, and contains

numerous irregular pyriform bodies,' some of which 'are changed
wholly into a form of red htematite. These .... bodies have a

circular vertical canal or shaft. . . .with the polyp and zooid-cells

ranged round in obscure spiral growth. The cells have the

areolated structure of the crinoids, or are spiculate of the type

figured by Sars in Pennatula. Though in form approaching the

Cumacea, the presence of perforated brachial plates, of annulated

segments, and of spiculate zooidal cells, places the group between

the Pennatuhe and the Crinoids. The resistance of the denser

structure of the beds of calcareous stems of the rag-beds has

caused the beds above and below them to become the lines of

drainage, and hence [to become converted] into beds of greater

ferruginous concentration.'

2. ' Additional Notes on the Tertebrate Fauna of the Rock-
Fissure at Ightham (Kent).' By E. T. Newton, Esq., F.R.S., F.G.S.

Since the previous paper on the Ightham-fissuro fauna published

by this Society about five years ago, numerous additional specimens

have been obtained, not only by Mr. Lewis Abbott, but aLo by
Mr. Frank Corner and Mr. Kennard.

The present paper gives a very brief account of the new forms
which have been discovered and identified during the last five years,

with remarks upon some important additional remains of Mustela

rohusta, and of the Spermo/jhilus which is how referred to the

species erythrogenoides of Falconer. This paper adds some 19 new
forms to the fauna of the Ightham fissure.
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