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PEOCEEDINGS

OP THE

GENERAL MEETINGS FOR SCIENTIFIC BUSINESS

OP THE

ZOOLOGICAL SOCIETY OF LONDON.

b

January 18, 1898.

Dr. A. GiJNTHER, F.E.S., Vice-President, in the Chair.

The Secretary read the £ol]o\ring report on the additions to the

Society's Menagerie duiing the month of December 1897 :

—

1'he total number of registered additions to the Society's Mena-
gerie during the month of December was 79, of which 45 were by
presentation, 18 by purchase, 15 were received on deposit, and
one was born in the Menagerie. The total number of departures

during the same period, by death and removals, was 154.

Amongst these attention may be called to :

—

1. Two White-naped "Weasels {Poecilogale alhinucha) * from

Natal, presented by Mr. William Champion, F.Z.S., Dec. 1st.

This curiously marked Weasel, which much resembles a Zorilla in

its markings (see P. Z. S. 1864, p. 69, pi. x.), is new to the

Collection.

2. A specimen of an apparently new species of Wild Cat from
Foochow, China, presented by Messrs. Rickett and J. La Touche
of that Port, and received December 6th, for which I propose to

adopt (at all events for the present) Mr. La Touche's suggested

1 Cf. Thomas, Ann. N. H. (5) xi. p. 370 (1883).

Peoc. Zool. Soc—1898, No. I. 1
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name of Felis dominicanoi-um , after the Dominican Monks from

v^ hom he received the specimen.

I exhibit a colom-ed drawing by Mr. Smit of this animal (Plate I.),

and read an extract from a letter of Mr. La Touche's to Mr. Thomas

relating to it (dated Foochow, 10. viii. 97) :

—

" I have lately acquired a wild cat which I suspect to be new.

This cat was obtained at Kuatun last winter, and sold to one

of the Spanish Missionaries, who kept it for several months and

who eventually sent it to me. It would appear to resemble Felis

temmincJci of India, but differs in some ways so far as I can see.

The animal is of somewhat cross disposition, and won't bear too

close inspection. In size it would seem to be about 3 ft. from head

to root of tail. The tail is long and of uniform width, perhaps may
measure 20 inches. The height at shoulders is quite 18 inches.

The marks on the face answer to those given in the description of

F. temmincki ; the chin is white, breast dirty white with not well-

marlced stripes ; ears black outside with paler centres. The general

colour is a reddish brown ; the hair would appear to be grey at

base, brown in the centre, and tipped with grey or whitish, which

gives the beast a greyish-brown appearance. The tail is, I believe,

darker at tip and buff underneath. The nose is dull red, and the

iris a brownish yellow, pupil round or nearly so."

3. Two "WTiite-1egged Falconets (Microhierax melanohucus),

presented by the same gentleman at the same date, being the first

examples of this diminutive Bird of Prey received by the Society.

4. A Lucan's Crested Eagle {LopliotriorcMs lucani) from West
Africa, presented by Dr. H. O. Forbes on December 18th. This

rare Bird of Prey, originally based by Messrs. E. B. Sharpe and

A. Bouvier (Bull. Soc. Zool. France, ii. p. 471, 1877) on an

example from French Congoland, is new to the Society's

Collection.

5. A young Bear presented bj"^ Mr. AVilliara Crosley on the 28th

December, which I have not been able to determine satisfactorily.

As will be seen by its skin which I now exhibit, it does not show

the characteristic markings of Ursus ornains, the generally known
Bear of the South-American Andes, being of a uniform black with

a slight greyish-white patch on the throat. It may possibly be

the young of a different species from the Colombian Andes, and

in such case may be refei-able to that which I shortly described

before this Society in 1868 (P. Z. S. 1868, p. 73, pi. viii.) as Ursus

nasutus. Mr. Crosley has kindly supplied me with the following

note on the exact locality of this specimen, which it is proposed to

deposit in the British Museum :

—

" The little Bear 1 sent to you came from the banks of the

Simitara, an affluent of the Magdalena on the western side. Tou
will see that this is on the eastern slope of the Central chain

of the Andes in their northern extremity.

"Approximately you may fix the position as 7° 30' North latitude

and 74° West of Greenwich long., on the meridian of Bogota

more or less."
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Dr. Forbes has also kindly sent us seven examples of the cele-

brated Walking-Fish of the West Coast of Africa {Periophthalmus
l-oelreuteri), which, however, we have unfortunately not been able

to keep alive.

On behalf of Dr. E. Collett, of Christiania, F.M.Z.S., the

Secretary exhibited a mounted specimen of a bird obtained in

Norway, and believed to be a hybrid between the Fieldfare {Turdus
pilaris) and the Eedwing (T. iliacus). It was intermediate in size

and colour between these two species.

t3

Mr. W. E. de Winton exhibited the skin of a Zebra, obtained

by Mr. S. L. Hinde near Machakos, British East Africa, of the

form described by Dr. Matschie as Equus boehmi (S.B. Ges. naturf.

Fr. Berlin, 1892, p. 131). The only specimens from Brit. E.

Africa hitherto received by the British Museum had been obtained by
Dr. Gregory on the Thika Thika Eiver, one of the headwaters of

the Tana R., this form being named E. hurchelli granti De Winton
(Ann. Mag. N. H. 1896, xvii. p. 319). The form E. b. hoeJimi might
readily be distinguished from E. b. granti by the presence of well-

marked shadow-stripes upon the haunches, the body-markings
generally being of much the same character and proportions as

those of the Zebra of Mashonaland, E. b. selousi Pocock (Ann.
Mag. N. H. 1897, xx. p. 45) ; but the feet of the present specimen
being wanting, it was impossible to compare the pasterns ; the dorsal

stripe in this single specimen, from the saddle backwards, was not

separated from the side-stripes by distinct white spaces as in the

specimens from the Tana E., but how far this character would be
found constant could not now be determined.

Mr. Hinde was of opinion that the two forms occur in separate

herds in country not geographically separate but of different

characters : one keeping to open plains, the other living in bush-
countrj'. Be this as it may, it was of very great interest to

have undoubted evidence of these two apparently distinct forms
occurring so close together, Dr. Matschie having described his

species from a sketch of an animal from the neighbourhood of

Kilimanjaro and from a living specimen in the Zoological Gardens
at Berlin of doubtful origin.

It might be hoped that other specimens, with careful data

recorded, would be brought home when it was realized how badly
skins are wanted, and how little is known of the distribution and
habits of these interestmg animals.

1*
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The following papers were read :

—

1. On the Development of the Hyobranchial Skeleton of

the Midwife-Toad {Alytes ohstetricans) . By W. G.

RiDEWOOD, D.Sc, F.L.S., Lecturer on Biology at

St. Mary's Hospital Medical School, London.

[Eeceived November 15, 1897.]

(Plate II.)

The object of the present investigation was to ascertain how
far the peculiarities of the hyobranchial development of Pelochjtes,

already detailed in the Proceedings of this Society (9), are to be

considered normal for phaneroglossal Anura generally. The adult

hyobranchial skeleton of Pelochjtes is so aberrant in structure that

it is natural to suspect that the mode of development of the parts

may not conform very closely with that of a more generalized type

of Anuran. Since the arciferous type of shoudler-girdle, the

presence of free ribs, the frequent persistence of postcardinal

veins, and the primitive nature of the carpus and tarsus show

Alytes to be one of the most lowly organized of the Anurous

Batrachians, and in consideration of the larger size of the tadpoles

of this genus as compared with those of the otherwise equally

suitable genus Discor/lossus, Alytes was chosen to supply the test.

The material for the investigation was, as before, generously

provided by Mr. G. A. Boulenger, E.E.S., of the Natural History

Museum, London. Twenty-one specimens were dissected, and

from these the eight here described and figiu'ed were so selected

as to exhibit the most even gradations from the youngest stage to

the adult condition. The stages are numbered 1-8 to distinguish

the order in which they succeed one another ; but the use of these

figures does not imply correspondence with any stage bearing a

similar number in the previous descriptions of the hyobranchial

skeleton of Xenojms, Pipa (8), and Pelodytes (9). In order to

facilitate comparison the figures are not drawn to the same scale,

but as nearly as possible of the same absolute size. The approxi-

mate magnification is given in each case. Figures 1-7 exhibit

the dorsal surface of the hyobranchial skeleton, but fig. 8, of the

adult, is drawn from the ventral surface, so that the ventral

splint-bone may be more clearly seen. The method of procedure

was the same as in the two earlier investigations ; and as the

nomenclature of parts adopted in this paper is the same as that

previously employed in the description of the hyobranchial

apparatus of Pelodytes, a lengthy introduction is here unnecessary,

The adult skeleton of Alytes (Plate II. fig. 8) is not very

remarkable. The hyoidean comua {h) are thin and continuous,

but rather more flattened than in the Common Prog. The

posterior comua or thyrohyals (t) are normal, and in the middle

of the ventral surface of the body of the hyoid is a V-shaped
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superficial bone (v) which is related to the hyoglossus muscle in

the same way as the H-shaped splint-bone of Pelochjtes. Tbe

antero-lateral or alary processes (pa^ ^^'^^ ^^^^ postero-lateral

processes (jpjjl) are feebly developed, but they are hardly so

reduced in size as to justify the statement by Stannius (10. p. 65,

footnote) :
" bei Alytes ist, statt zweier Seitenfortsiitze, jederseits

eine breite Platte vorhanden."

Of the published figures of the hyoid skeleton of Alytes, that by

Parker (7. pi. 24, fig. 4) is the most reliable. This author regards

the splint-bone as an ectosteal basibranchial (p. 134), and describes

(p. 133) the hyoidean cornua as having small hypohyal lobes

(= proc. ant. 9. p. 589), lobes which I find to be altogether

wanting in the Discoglossid genera Alytes, Discoglossus, and

Bombiiiator. The much earlier figure of Heule's (5. pi. 2, fig. 24),

reproduced by Hoffmann in the ' Klassen und Ordnungen des

Thierreichs ' (6. pi. 46, fig. 24), is not much inferior to that of

Parker's; but the one given by Duges (2. pi. 3, fig. 20) is

decidedly poor. Only the proximal ends of the hyoidean cornua

are shown, and the lateral parts of the basal plate are represented

in the figure, and described in the text (2. p. 56), as ossified in

the same manner as in Bomhinator. Cope (1. pi. 76, fig. 3)

endeavoured to compromise matters by combining the figures of

Duges and Parker, from which fact it is evident that he had

never seen the hyoid of Alytes, or he would have rejected ])iiges'8

figure entirely. The statement by Cope (1. p. 234) that " some-

times the third ceratobranchial is ossified, as in Alytes (pi. 76,

fig. 2)," involves a confusion of Alytes with Bomhinator, for the

figure referred to is that of the latter genus. The statement

would, however, in neither case be correct.

Stage 1. Specimen measurincj from snout to root of tail 20 mm.
Lenrjih of tail 40 m»i. Length of hind limb 2 mm. (Plate II.

fig. 1.)

The ceratohyals (c7i) are broad and flat at their mesial ends,

while their lateral extremities bear each a convex surface for

articulation with the palatoquadrate cartilage and a terminal

process for muscular attachment. They are not in contact with

one another in the median line, but between them occur first an

elliptical cartilage, the anterior copula (ca), then a space, then a

fibrous mass, the " pars reuniens " (pr), and finally a posterior

copula (cp) of larger size than the first. The postero-internal

edges of the ceratohyals abut on the hypobranchial cartilages

(hb). The anterior copula (" erste Copula " of Gaupp, 3. pp. 411

and 41 2, to whom the discovery of this cartilage is due ^) is

elliptical in shape, the long axis of the ellipse being disposed at

1 Grotte (4. pi. 18, fig. 332) gives a figure of the larval hyobranchial skpleton

of Bombinator showing three axial structures which probably represent the

first and second copula, with the pars reuniens between. The relations,

however, are not clearly indicated, and no special description is given of these

parts in the test, so that the credit of the discovery of an anterior copula in

Anuran tadpoles must be accorded to Gaupp.
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right angles to the length of the body. It is united by fibrous

tissue with the ceratohyal of each side, and is separated from the

pars reimiens by a space or foramen. This latter is closed by
loose connective tissue, and must not be confounded with the

hyoglossal foramen of the aglossal Toads, transmitting the

hyoglossus muscle. The pai's reuniens is a dense mass of whitish

fibrous tissue, with a straight anterior edge, shghtly convex lateral

margins, and a notched posterior border. It is slightly broader

than long, and serves to bind the ceratohyals together. The
second mesial cartilage, the posterior copula, correspondiug with

what was called " basihyal " in Pelodytes (9. p. 583), is much larger

than the first. It is pentagonal in shape and considerably longer

than broad. The pointed anterior end can be traced on the

ventral siu'face of the pars reuniens, reaching as far for^\-ard as

the foramen above mentioned, so that the length of the cartilage

is greater than appears in a dorsal view. The antero-lateral edges

abut on the ceratohyals, the lateral edges on the hypobranchial

plates, while the posterior and smallest edge forms the anterior

boundary' of the laryngeal sinus. This complete separation of the

hypobi'anchial plates by the second copula, which, like the presence

of the anterior copula, is, I believe, peculiar to the Discoglossidae,

was incidentally referred to in my previous contribution (9. p. 581).

There is in Ah/ics no triangular space on either side of the

posterior copula such as occurs in Peloch/tcs (9. pi. 3o, figs. 1, 2,

and 3, s), Pelohates, and a great number of other genera.

The hypobranchial plates (hb) are approximately triangular in

shape, and the posterior exti-emity of each bounds the laryngeal

sinus laterally. The anterior angle runs up to the point where
the ceratohyal and posterior copula touch one another, while the

lateral angle is attached to the base of the first ceratobrauchial

(cb 1). The four branchial bars or ceratobranchials are united

with one another at their proximal ends and at their distal ends.

The last (cb 4) is the shortest and the broadest. The distal part

of the thu'd ceratobranchial is somewhat expanded, and is

continued beyond the commissural cartilage into a pointed process

which is much larger than those into which the ceratobranchials

1 and 2 are produced. There is no corresponding process to the

fourth ceratobranchial. Five to eight warty outgrowths of

cartilage occur on the anterior and posterior edges of the bars, but,

while those on the posterior border of the fourth cei-atobranchial

are almost obsolete, those on the anterior border of the first

ceratobranchial are greatly prolonged, so as to form a sort of

palisade. There is a tendency for these latter processes to

fuse in an irregular manner to form an anterior protective wall,

as in Pelodytes (9. p. 584). Only three pairs of spicula are

present. Those which constitute the free, recurved pi-oximal ends

of the third ceratobranchials are long (sp 3), but those of the

second ceratobranchial are short and stunted. There are no
spicula at all to the first ceratobranchial, aiad those of the fourth

are continued back, as usual, over that posterior part of the
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hypobranchial cartilage which will ultimately develop iuto the

thyrohyal.

There is not the same continuity of ceratobranchial and hypo-

branchial cartilage as is found ia. Pdoclytes ; such coalescence, in fact,

only occurs in the case of the fourth ceratobranchial. The third

ceratobranchial is attached to the postero-lateral edge of the hypo-

branchial cartilage by fibrous tissue, while opposite to the place

Avhere the second ceratobranchial should be attached is a small

foramen, the proximal end of the bar being kept in position only by

its connections with the first and third ceratobranchials. Cerato-

branchial 1 is attached by fibrous tissue to the lateral angle of the

hypobranchial plate at some distance outward from the posterior

ciisp of the ceratohyal ', and does not during later development

become fused with" it. There is thus an interesting difference

between the relations of the proximal end of ceratobranchial 1 in

Alytcs and Fehdt/tes, for while in the latter genus it is fused with

the hypobranchial cartilage and bound by connective tissue to the

proximal end of ceratobranchial 2 (9. p. 584), in Ahjtes it is

united with the hypobranchial by connective tissue and is fused

with the end of the second ceratobranchial. The difference is

important as well as interesting, inasmuch as the basal portion of

the first ceratobrancliial of Pelodijtes can be clearly seen to persist

as the postero-lateral process of the adult hyoid, while in Ahjtes the

whole of the first ceratobranchial becomes absorbed, and the

process of the hypobranchial cartilage to \\hich it was attached

broadens out into a plate from the edge of which the postero-

lateral process {pi>l) subsequently grows out (see figs. 5-7).

Stage 2. Specimeu measurlmj 21 mm. from snout to root of tail.

LatKjtli of tail 4-1 mm. Length of hind limh, eMended, 19 mm.
Fore Umb>< extruded and measuring 8 mm. when extended. (Plate II.

fig. 2.)

Although at this stage the tadpoles have four well-formed legs,

and have shed their horny jaMs, but slight changes have occurred

in the hyobranchial skeleton. The ceratohyals are larger and

slope a little more posteriorly than in the first stage. The front

copula is still present, but is smaller in proportion to the adjacent

parts. The width across the hyoid region is now equal to the

width across the branchial, whereas in the first stage it was less.

The first ceratobranchial exhibits a wrinkling at its distalend, the

absorption of cartilage having already begun in this position ; and

the laryngeal sinus is larger than before.

1 Herein probably lies the explanation of tJie view propounded by Gaupp in

his paper on Sana (3. p. 403), that the part of the first branchial arch between

the spiculum and the hypobranchial plate belongs to the latter cartilage rather

than to the ceratobranchial. There is no indication of any separation of the

cartilages in Sana tadpoles, but as this author had, judging by his remarks on

page 411 of his treatise, already made an examination of the larval hyobranchial

skeleton of Alytes, it is just possible that his determination was influenced by

the division which in this genus occurs in the position in question. The

division is no more present in Pelodytes than in Sana, whence my hesitatiou

(9. p. 584, footnote 2) to accept Gaupp's theory.



8 Dfi. W. G. KIDiEWOOD oii tSe [Jan. 1 8,

Stage 3. Specimen measuring 19 mm. from snout to root of fail.

Length of tail 29 mm. Length of hind limb, extended, 21 mm.
Length offore limb, extended, 10 mm. (Plate II. fig. 3.)

The ceratohyals are more massive than before, and have acquired

a distinct backward slope, Exauiined from the ventral surface,

the two ceratohyals are seen to meet in the median line and to be

overlapped (ventrally) by the tapering anterior end of the larger

copula, although in the two preceding stages they were separated

from one another by a distance equal to one-half of the total

width of the pars reuniens. The pars reuniens itself is less

conspicuous than before. The anterior copula has disappeared,

and the hyoglossal sinus (hgs) thus makes its first appeai'ance.

The posterior copula is now thicker than the hypobranchial
plates ; the two are flush above, but the copula projects ventrally.

The future thyrohyals are assuming shape and are thicker than the

surrounding cartilage. In fact, the cartilage immediately external

to the middle part of the rod is already so much resorbed as to

present an incipient foramen (tf), the " thyroid foramen " of the

previous communication (9. p. 586). The fenestration does not
begin exactly at the region of attachment of the thyroid bodies, but
more posteriorly ; the absorption, however, continues in a forward
direction and also externally (see figs. 3 and 4). Since both the

developing thyrohyals and the copula are thicker than the sur-

rounding cartilage, the former appear to be processes of the latter,

for the line of junction is no longer to be seen on the ventral

surface, and is barely visible above.

Considerable i-eduetion has occurred in the branchial skeleton, and
it is chiefly this which is responsible for the new aspect which the

whole hyobrancbial skeleton has assumed. The ceratobranchials

are not only thinner, but shorter than before, judging by the

diminution in the length of the branchial clefts, so that a shrinkage
of cartilage must occur as well as absorption, a fact already pointed
out in the case of Pi^m (8. p. lOo) and Pelodijtes (9. p. 588). The
distal end of the first ceratobranch ial has separated from its

commissural cartilage, but the second and third clefts still remain
enclosed. The spicula have practically disappeared, and the warty
outgrowths on the ceratobranchials are mostly absorbed.

Stage 4. Specimen measuring \S mm. from snout to cloaca. Tail

reduced to ^ mm. Length of hind limb, extended, 2\ mm. Length

offore limb, extended, 10 mm. (Plate II. fig. 4.)

The hyoglossal sinus is wider than before, and the ceratohj-als

slope more backwardly and are much more slender, especially at their

distal or posterior ends. Here the surfaces of articulation with
the palatoquadrate cartilage are no longer distinguishable. The
pars reuniens has entirely disappeared, and the two ceratohyals can,

in a dorsal view, be seen to unite in the median line. In Stage 3
this was only visible ventrally. A central oval area is differen-

tiating in the middle of the hyobrancbial skeleton. Its outline,

though faint and ill-defined in frojit, is sharply marked behind, and
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is caused partly by the now indistinct lateral limits of the second

copula, but mainly by the white fibrous tissue, from which the
ventral splint-bone will later develop, showing through the thick-

ness of the cartilage.

The absorption of cartilage in the hypobranchial plates has
proceeded apace, and the thyroid foramina are now quite large

crescentic spaces. One of the consequences of this absorption is

that the lateral promontory of the hypobranchial plate to which
the first ceratobranchial is attached now stands out boldly at

right angles to the median plane. On the anterior edge of this

process a new cartilage is developing. It is as yet distinct from
the hypobranchial cartilage, but in Stage 7 it fuses on, and forms
part at least of, the alary or antero-lateral process of the adult

hyoid (see figs. 4-7). A pair of cartilages similarly placed are

figiu-ed by Parker in the hyobranchial skeleton of a recently

metamorphosed specimen of Rana palustris (7. pi. 5, fig. 9), but
he speaks of them (p. 37) as " remains of the branchial pouches,"

a determination which their position shows to be untenable.

The absorption of hypobranchial cartilage by the enlargement of

the thyroid foramina causes the ceratobrauehials to be drawn in,

so that the proximal ends of ceratobrauehials 2 and 3, which in

Stage 3 were in a line \^ith the extremity of the thyrohyal and the

proximal end of the first ceratobranchial, are now much closer to

the middle line. This, of course, is partly to be accounted for by
the growth in length of the thyrohyals. The general result is

that a transverse line drawn through the posterior ends of the

thyrohyals now passes behind the branchial skeleton, whereas in

the preceding stage the line passed through it. The fourth

ceratobranchial has almost disappeared, only its distal end, fused
with the external edge of the posterior extremity of the thyrohyal,

remaining.

Stage 5. Spechrun measuring 17 mm. from snout to cloaca.

Stump of tail 1 mm. Length of hind limh, extended, 23 mm. Length

offore limb, extended, 10 7nm. (Plate II, fig. 5.)

The ceratohyals are slightly longer than before and considerably

thinner. The distal or posterior end is curved, and the part which
forms the lateral boundary of the hyoglossal sinus is quite slender.

The hyoglossal sinus itself is both broader and deeper. In Stage 4
the ceratohyals were in contact in the middle line, but they are

now considerably separated, and the extent of their divarication is

marked by two slight notches at the bottom of the hyoglossal sinus.

There is evidently an absorption of cartilage taking place here,

which causes the posterior copula to extend into the sinus. The
side margins of the postei'ior copula are still to be seen, but since

the fibrous predecessor of the ventral splint-bone underlies them,
it is only possible to obtain convincing proof of the fact after

removal of this superficial tissue. The lines run down to the antero-

intemal border of the thyroid foramen, and reach the hyoglossal

sinus in front at the notches already indicated.
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The new gi'owth of cartilage (c) in front of the pointed lateral

process of the hypobranchial plate is larger in size and has assumed

a triangular shape. The thyrohyals are also larger and their

posterior extremities are dilated. The thyroid foramen does not

yet open, since the ceratobranchials, although separated from one

another at their distal ends, remain connected proximally. These

last remnants of the ceratobranchials are short and stunted, but,

seeing how near to the completion of their metamorphosis larvse

with tail reduced to a mere knob must be, it is surprising that any

branchial arches should be found at all. The first ceratobrauchial

is triangular in shape, but the other two are more rod-like. No
trace of the fourth is now to be seen.

Stage 6. Specimen measuring 20 mm. from snout to cloaca.

Stump of tail 1 mm. Length of hind limb, extended, 23 mm. Length

of fore limb, extended, 11 mm. (Plate II. fig. 6.)

The ceratohyals are more slender than in the previous stage,

and are of more uniform diameter throughout. They are thinnest

where they bound the hyoglossal sinus laterally. The sinus itself

is much wider than before, but not appreciably deeper. A couple

of slight notches in its border still serve to show how far the

ceratohyal cartilage is now situated from the median line. The

ceratobranchials have entirely gone, and the thyroid foramen has

opened out into a sinus. The thyrohyal (t) is thus formed by the

persistence and enlargement of that part of the hypobranchial

plate of the larva which forms the inner boundary of the thyroid

foramen. It is a matter of great satisfaction to me to be

able by the results of the present investigation to confirm the

view which I first propounded in the case of Pipa (8. p. 1U6),

and subsequently upheld in my paper on Pelodgtcs (9. p. 58(5).

Since the first ceratobrauchial has in all the earlier stages been

distinguishable from the hypobranchial plate, and has now dis-

appeared, it is evident that it cannot form any part of the postero-

lateral process of the adult hyoid as it does in Pelodytes.^ It cannot

even be said that the pointed process of the hypobranchial cartilage

to which it was attached becomes the aforementioned process,

since this broadens out and fuses with the autogenous cartilage

marked c in fig. 6, and only differentiates into antero-lateral and

postero-lateral processes later.

Stage 7. Completehj metamoiyhosed specim.en measunng 20 mm.

from snout to cloaca. No trace of tail. Length of hind limb,

extended, 23 mm. Length offore limb, extended, 11 mm. (Plate II.

Although the specimens which form the basis of the descriptions

of Stages 6 and 7 are hardly distinguishable by their external

characters, it is evident from the hyobranchial skeleton that the

one now under discussion is considerably the older. The cartilage

is much bluer, and more transparent and hyaline, than in the

preceding. The ossification of the thyrohyals is just beginning, a

small differentiated tract being discernible in the middle part of
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the rod. The ventral splint-bone has also begun to ossify. The
ceratohyal is extremely slender and delicately curved ; its thickest

part lies just external to the body of the hyoid. The notches

in the hyoglossal sinus have disappeared, so that it is now
impossible to define the limits of the posteror copula and the

ceratohyal cartilage. The pointed lateral process of the hypo-
branchial plate is no longer distinguishable as such, but has

broadened out into a plate. The antero-lateral {pal) and postero-

lateral {ppl) processes are already disposed as in the adult.

Both are evidently secondary outgrowths, as Gaupp (3. p. 433 (4))
has already shown to be the case in Bana. The antero-lateral

process is probably formed in great measure by the independent
cartilages (c, tig. 6), which remained free until the present stage.

Stage 8. Adult specimen measuring 33 mm, from snout to cloam.

Length of hind limfj, extended, 46 mm. Length of fore limb, exteiided,

20 mm. (Plate 11. fig. 8.)

It is surprising how slight are the differences between the hyo-
branchial skeleton of the just metamorphosed animal and that of

the fully-grown adult. The hyoglossal sinus has deepened con-
siderably, so that it is now behind the antero-lateral sinuses,

instead of being at the same transverse level with them as in

Stage 7. The broadest part of the ceratohyal lies, as in Stage 7,

just off the antero-lateral process. The ventral splint-bone is

completely ossified, but the ossification does not extend into the
subjacent cartilage. The bone is quite superficial, and can readily

be dissected off. The thyrohyals are well ossified, the posterior

extremities remaining cartilaginous and boot-shaped.

SUMMAEY.

In the hyobranchial skeleton of the early larva of Alytts there

is an anterior copula which subsequently disappears and forms no
part of the adult hyoid.

The posterior copula extends backward to the laryngeal sinus,

and thus completely separates the two hypobranchia! plates. It

persists as the central part of the body of the hyoid.

The postero-lateral process of the adult hyoid cannot be identified

with the base of the first ceratobranchial as it can in Pelodytes,

but both the antero-lateral and postero-lateral processes are new
formations, as in Bana.
The branchial bars or ceratobranchials of the larva form no

part of the adult hyoid, but are entirely resorbed.

The thyrohyal is developed from that part of the hypobranchial
cartilage of the larva which constitutes the inner boundary of the

thyroid foramen.
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EXPLAIS'ATION OF PLATE IJ.

Fig. 1. Hyobranchial skeleton of Alytes obstetrkam. Stage 1, p. 5. Dorsal

view. (X4^.)
2. Same. Stage 2, p. 7. Dorsal view. (x4^.)

3. Same. Stage 3, p. 8. Dorsal view. (x5i.)
4. Same. Stage 4, p. 8. Dorsal view. (x6^.)

5. Same. Stage 5, p. 9. Dorsal view, (xoj.)

6. Same. Stage 6, p. 10. Dorsal view. (x7^.)

7. Same. Stage 7, p. 10. Dorsal view. (x75.)

8. Same. Stage 8, adult, p. 11. Ventral view. (x4.)

Eeferesce Letters.

c. Autogenous cartilages in figs. 4-6.

ca. Anterior copula.

ch 1. First ceratobranchiaL

c64. Fourth ceratobranchial.

ch. Ceratohyal.

cp. Posterior copula.

h. Hyoidean cornu.

hb. Hypobranchial plate.

hgs. Hyoglossal sinus.

h. Laryngeal sinus.

pal. Processus antero-lateralis.

ppl. Processus postero-lateralis.

j)r. Pars reuniens.

sp 3. Cartilaginous spiculum of the third brancbial arch.

t. Thyroliyal.

tf. Thyroid foramen,
r. Ventral splint-bone.
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2. On the Cteniform Spiders of Africa, Arabia, and Syria.

By Fredk. O. Pxckard Cambridge, B.A.

[Eeceived November 15, 1897.]

(Plates III. & IV.)

Contexts.

I. Two-clawed Cteniform Spiders.

a. Introduction, p. 13.

b. Bibliography, p. 13.

c. List of Species already described, with Notes on their Identities,

p. 14.

d. Descriptions of New Species, p. 20.

II. Three-clawed Cteniform Spiders.

a. Introduction, p. 27.

6. List of Species already described, with Notes on their Identities

p. 28.

c. Descriptions of New Species, p. 29.

I. a. Introduction.

The following pages include a note on every species belonging
to the Cteniform Spiders which have been described from Africa
and Western Asia, besides descriptions of eight new species of

the two-clawed form and four of the three-clawed form. On
page 351

' of my paper on the Ctenido' of Burmah I expressed
myself as " satisfied that one cannot restore Thorell's genus
Dolopceiis for the Eastern Asiatic forms" of the three-clawed
specimens. Since this was written, however, more material has
come to hand, which enables me to reverse my decision in this

respect. The following list contains the names of the new species

described :

—

Ctemis johnstoni, sp. n. Zomba, Lake Nyassa.
Hngsleyi, sp. n. Cameroons, W. Africa.

occidentalis, sp. n. W. Africa.

spenceri, sp. n. E. London, S. Africa.

carsoni, sp. n. Tanganyika, &c.
burtoni, sp. n. Cameroons, W. Africa.

marshalli, sp. n. Umfuli Eiver, S. Africa.

corniger, sp. n. ISTatal, S. Africa.

Thalassius jayakari, sp. n. Muscat, Arabia.

„ cummingi, sp. n. Eao, Persian Gulf.

„ phipsoni, sp. n. Dorun, India.

„ spenceri, sp. n. E. London, S. Africa.

I. b. Bibliography.

1833. M, Pertt. Del. Anim. Braz. (Spix and Martius). Brazil.

1837. C. A. Walckenaee. Ins. Apt. i. p. 364. S. Africa.
1865. J. Blackwall. Ann. Mag. N. H, (3) xvi. p. 336. Africa.

» Ann. Mag. Nat. Hist. (6) xx. Oct, 1897.
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1866. J. Blackwall. Ann. Mag. N. H. (3) xviii. p. 451. Africa.

1872. O. PiCKARD Cambhidge. Proc. Zool. Soc. 1872, p. 320.

Palestine.

1873. E. Gerstackeb. Von der Decken's Eeisen in Ost-Africa,

iii. 2, p. 483. Africa.

1875. L. Koch. Aegypt, und Abyssin. Araneiden,p. 84. Egypt.
1876. EuGEisE Simon. Bull. Soc. Zool. Er. p. 222. E. Congo.
1876. O. PiCKARD Cambridge. Proc. Zool. Soc. 1876, p. 590.

Egypt.
1879. E. Kahscii. Zeits. ges. Nat. p. 347. W. Africa.

1884. Eugene Simon. Ann. Mus. Genov. xx. p. 326.
Egypt and Abyssinia, Congo, Cape of Good Hope.

1885. Eugkne Simon. Bull. Soc. Zool. Er. p. 13. Africa.

1886. H. Lenz. Zool. Jahrbuch, i. p. 379. Madagascar.
1889. Eugene Simon. Ann. Soc. Ent. Fr. p. 233. Mazotte.
1891. H. Lenz. Jahrbuch Hamburg. Wissen. Anstalt, ix. p. 170.

Madagascar.
1895. H. BoSENBERG. Jahrbuch Hamburg. Wissen. Anstalt, xii.

p. 12. East Africa.

1896. EuGicNE Simon. Ann. Soc. Ent. Er. Ixv. p. 465.

1897 (Feb. 15th). Eugene Simon. Hist. Nat. Ar. ed. 2, tome ii.

fase. i. p. 104.

1897 (Jan.). Fredk. Cambridge. Ann. Mag. Nat. Hist. (6) xix.

p. 52.

1897 (Oct.). Fredk. Cambridge. Ann. Mag. Nat. Hist. (6) xix.

pp. 329-356.

1. c. List of Species already described, with Notes on

their Identities.

1837. Cteniisfimbriatus Walck. Insect. Apt. i. p. 364. Cape of

Good Hope.
1865. Ctenus velox Blackw. Ann. Mag. Nat. Hist. (3) xvi. p. 336.

Nyassa and Zambesi.

1865. Ctenus vividus Blackw. Ann. Mag. Nat. Hist. (3) xvi.

p. 336. Nyassa and Zambesi.

1866. Ctenus vagus Blackw. Ann. Mag. Nat. Hist. (3) xviii.

p. 451. Africa.

1872. Ctenus syriacus Cambr. ' Spiders of Palestine,' p. 320.

Jordan Plains.

1875. Ctenus pallidiis L. Koch. Aegypt. u. Abyss. Ar. p. 84,

vii. 7. Habab, Egypt.

1879. Ctenus spinosissimus Karsch. Zeits. f. d. ges. Nat. t. hi.

p. 345. Congo.

1884. Ctenus torvus Pav. Ann. Mus. Genova, xx. p. 74. Shoa.

1896. Ctenus modestus E. Sim. Sub Leptoctenus. Ann. Soc. Ent.

Fr. Ixv. p. 492. Zanzibar, East Africa.

1896. Ctenus pulchriventris^.^im, Snh Leptoctenus. Ann. Soc.

Ent. Fr. Ixv. p. 493. South Africa.

1896. Ctenus lycosinus E. Sim. Sub Leptoctenus. Ann. Soc. Ent.

Fr. Ixv. p. 494. West Africa, Eio Pungo.
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1896. Cteniis aculeatus E. Sim. Sub Leptoctenus. Ann. Soc. Ent.

Tr. Ixv. p. 494. West Africa, Eio Pango.

1873. Phoneutria decora Gers. Von der Decken's ' Eeisen in Ost-

Africa,' iii. 2, p. 483, pi. viii. iig. 7. Mbaramu.

1876. Phoneutria enjihrochelis B. Sim. Bull. Soc. Zool. Fr. i. p. 222.

Landana, Congo.

1879. PJioneiitria auricularis Karsch. Zeitschr. ges. Nat. p. 347.

"West Africa.

1879. Phoneutria capvlina Karsch. Zeitschr. ges. Nat. p. 348.

West Africa.

1886. Phoneutria fasciata Lenz. Zool. Jahrbuch, i. pp. 379-408.

Isl. Nossi-Be, Madagascar.

1895. Phoiuutria melanogastra Boseub. Jahrbuch Hamburg.

Wissen. Anstalt, xii. p. 12 (sep. copy), t. i. f. 14-14 d. E.

Africa.

1895. Phoneutria dehilis Pay. Ann. Mus. Geneva, xxxv. p. 523.

Galla Country, East Africa.

1896. Caloctenus cjuineensis E. Sim. Ann. Soc. Ent. Er. Ixv.

p. 496. Sierra Leone.

1896. Anahita lineata E. Sim. Ann. Soc. Ent. Er. Ixv. p. 497.

Landana, Congo.

1896. Anahita lurida E. Sim. Ann. Soc. Ent. Er. Ixv. p. 497.

Sierra Leone, E-io Pungo.

Ctenus fimbriatus Walk.

$. Hal. Cape of Good Hope.—This is a three-clawed form

which has been selected by M. Simon as the type of Thalassius

(Titurius), Sim.

Cteniis telox B1. (Plate III. figs. 1, 2.)

2 . 20 mm. Adt. Type in coll. O. P. C. Hah. Zanzibar, S.E.

Africa.

$. Total length 20 mm. Cap. 10x8. Legs absent. Pat.+

tib. i. 13—iv. 13-5. Prot. iv. ]2-5.

Colour. Abdomen bro^^-n freckled with yellowish grey, with a

broad dentated yello^^• band, bordered ^^ith black, along the dorsal

area, comprising a longitudinal anterior yellow band. Ventral

area black anteriorly, with two unequal white oval spots.

Structure. Eyes of second row straight ; line passing through

centres of centrals cuts posterior margin of laterals. Ocular

quadrangle broader than long, broader behind. Eyes closer

together, otherwise similar to those of allied forms.

The vulva consists of a long, dark, chitinous, raised, central

tongue, dilate before the middle, slightly emarginate and again

broadly dilate, depressed in front, convex in middle, again de-

pressed behind; slightly but broadly grooved in centre longi-

tudinally. Sides rugulose or impunctate, fringed with fine pale

hairs. Posterior angles of tongue guarded on each side by a stout,

slightly curved, blunt spur, black on margins, convex at apex, its
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base sftt with a tuft of fine clustered pale hairs, curving inwards

and backwards.

This form, of which two adult females remain, is obviously quite

distinct from C. vagus and C. vividits, and from every other South-

African forms which have come before me. I have taken this

opportunity of redescribing and figuring the species, since the

original descriptions are inadequate.

ClENTTS TIVIDTJS Bl.

2 juv. 25 mm. Type in coll. O. P. C. Eab. S.E. Africa.

2 . Total length 25 mm. Cap. 13 x 10. Legs : i. 49—ii. 45,

iii. — , iv. 49. Pat.+ tib. i. 17—iii. 11, iv. 15. Prot. i. 11— iii. 8

—iv. 8.

Colour. Carapace brown, with a broad yellowish-browTi band

(whose superior margin is somewhat dentated) extending along

each side, and a narrow longitudinal one in the middle. Abdomen
pale yellow, streaked and spotted with browTi. A broad dentated,

dull yellow band bordered with brown, and comprising a longi-

tudinal row of brown spots, extends along the dorsal surface,

and on each side is a series of brown spots.

Structure. Tib. i. and ii. with 2—2—2—2—2 spines beneath
;

one or two lateral external basal spines ; one lateral internal basal

spine. Patella? i. and ii. sometimes with, sometimes without lateral

spines, iii. and iv. with one small spine on each side. Prot. i.

and ii. with 2—2—2 spines beneath, and a single small central

apical spine beneath. Eyes. Second row almost straight by anterior

margins, laterals slightly behind; otherwise the eye-formula is the

same as in C. vagus Bl. Clypeus 1 1 diameters of anterior central eye.

Out of thirteen examples of this species from the relics of

Mr. Blackwall's collection, there is not, unfortunately, a single

adult specimen. Except in the difference in the height of the

clypeus, and a slight difference in the curvnture of the second row of

eyes, these two forms, C. vividus and C. vagus, are exceedingly aUke.

Ctekus tagus Bl.

2 juv. 33 mm. Type in coll. O. P. C. Hah. Zambesi, S. Africa.

2 . Total length 33 mm. Cap. 16 x 12. Legs, i. 55— ii. 49'5

—

iii, 42—iv. 56. Pat. + tib. i. 19-5 -iii. 13—iv. 17. Prot. i. 12—
iv. 15.

Colour. The specimen being very old the colour is merely a

uniform yellow-brown. Abdomen densely covered with brownish-

yellow hairs, having a series of broad, curved, angular lines of

a brown colour, with their convex sides towards each other and

their vertices directed forwards.

Structure. Tib. i. and ii. with 2—2—2—2—2 spines beneath

;

1—1 outside, lateral ; 1 inside lateral, basal. Prot. i. and ii. with

2—2—2 spines beneath, and a single small central apical spine

beneath. Patellae i., ii., iii., and iv. with a single small spine on each

side. Ehjes. Second row straight by anterior margins ; diameter of

centrals more than three times transverse diameter of laterals.
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Centrals | diameter apart. Laterals 1 transverse diameter from
centrals, over one transverse diameter from lateral posteriors.

Diameter of lateral posteriors | less than of central posteriors, one
diameter from them. Ocular quadrangle broader than long, broader
behind. Posterior g larger than anteriors (by diameters). Ante-
riors | diameter apart, | a diameter from posteriors. Clypeus two
diameters of anterior central eye. Inferior margin of fang-groove
with four stout teeth, superior with three. Tarsals claws 2.

This fine Spider is unfortunately immature, but is obviously
closely allied to the males taken in the Nyassan district of S.E.
Africa, described below (p. 21) us C. johnstoni. The colours in the
type specimen have faded, and I have therefore given the characters
as described by Blackwall. I am indebted to the Rev. O. P.
Cambridge for kindly allowing me to examine this and others of

Blackwall's types.

Ctenus steiacus O. p. Cambr.

5 juv. 4-5 mm. Hab. Plains of Jordan. P. Z. >S. 1872, p. 320.
There is no evidence from the description that this form belongs

to Thalassins (Titurius), as Simon suggests. No mention being-

made of the number of subtibial spines or the number of tarsal

claws or teeth on the fang-groove, it is impossible to gather to

what genus it belongs.

Having carefully examined the type, however, there is no doubt
that this form is two-cla>.ved, with four teeth on the inferior

margin of the fang-groove. The eye-formula is of the usual
ctenoid character, and not that of Thalassius. Tibise i. and ii.

with 2—2—2—2—2 spines beneath, the last pair not apical.

The type is, however, a very young female, and, further than
that it belongs to one or other of the various subdivisions of the
genus Ctenus, one cannot say anything more definite concerning it.

Ctenus PAiLiDUS L. Koch. $ .

Carap. 4 mm. Legs: i. 13 mm.—ii. lU-5 mm.—iii. 12-.5 mm.

—

iv. 16 mm. Hah. Abyssinia.
" Die Seine 4.1 . 2 .

3."—" Die beiden Ktauen am Tarsus der
ersten und zweiten Beinpaares mit je zwei kurzen Zahnchen "—
" dritten und vierten Paares—mit drei bis vier iiusserst kleinen

Zahnchen."—" Am vorderen Palzrande zwei, am hinteren sechs

Zahne, die drei obersten der letzteren sehr klein."—" Mit Ctenus

syriacus, Cambr., ist Ctenus pcdUdus jedenfalls nahe verwandt,
doch sind in der Farbe und Zeichnung so wesentliche TJnterschiede

vorhanden, das kaum angenommen werden kann, beide mochten
eine und dieselbe Species sein."

There appears to me to be no sufficient reason for regarding

this form as congeneric with Titurius {Thalassius, Sim.), as Simon
supposes, Ann. Mus. Genov. xx. p. 326.

Ctenus spikosissimus Karsch.

Hah. Congo, W. Africa.

It is exceedingly difficult to grasp the characters from Dr.

Proc, Zool. Soc—1898, No. II. 2
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Karsch's descriptions and figures, and one cannot therefore be sure

of the identity of this species.

Ctentjs tortus Pavesi.

c? 16-5, 2 20 mm. Ann. Mus. Gen. xx. p. 74. Shoa, Abyssinia.

I have not seen this species, and cannot therefore give an opinion

as to its affinities.

Cteni modesties, pulcJiriventris. lycosinus, and aculeatus are

described by M. Simon under Leptoctenus from various regions of

Africa. I have not had an opportunity of examining the types,

but, so far as one can judge from the descriptions, they are not

identical with any of those already described or now described in

this paper as new.

Phoneuteia decoea Gerst.

2 22 mm. Hab. Mbaramu, E. Africa.

" Brunnea, cervino-pubescens, cephalothoracis linea media
duplici flavescenti, regione ocellari falciumque basi ferrugineo-

villosis : palpornm basi coxisque rufescentibus, femoribus supra

nigro-macnlatis."
" Am Endrande mit vier scharfen Zahnen bewehrt."

Whether this description was taken from an adult it is difficult

to say, but no description or figure is given of the vulva. It may
be possible to identify the species when more material from
Mbaramu comes to hand, but even then with no great certainty.

Phoneutria erttiieochelis E. Sim.

S , carap. 15. Rab. Landana, Congo, W. Africa.

(S . Carap. 15x11. Legs : i. 55—ii. 47*5—iii. 39—iv. 53.
"• Brunnea, fulvo-pubescens, cephalothoracis linea media et vittis

marginalibus dilutioribus, chelis coccineo-pubescentibus, pedibus

fulvis immaculatis."
*' Cheliccres noires, revetues en avaut, dans leurs deux tiers

inferieurs, de pubescence serree, d'un rouge vif."

" Pat. et tib. iv. plus longs que le cephalothorax ; met. iv. plus

long que le tibia des deux tiers de la patella."—" Patte machoire

de meme teinte que les pattes. Tibia sensiblement plus long, plus

ctroit a la base, legerement et gradueUement elargi, pourvu d'une

apophyse termiuale externe, presque perpeudiculaire, relativement

grele, simple et plus courte que le diametre de I'article."

No mention is made of the palpal organs. Simon regards it as

different from C. velox Bl. and 0. vividus Bl., since the falces are in

these species yellow, while those of P. erythrochelis are red. It

differs from P. decora Gerst. in the absence of femoral spots. It is

extremely possible that the species is quite distinct from the Nyassa
Disti'ict forms, but one cannot regard the description alone, without

figures, as quite sufficient for purposes of identification.

It is not at all likely that this form shoidd be the only one with

yed falces.
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Phoneutria AtrEicuLAEis Karsch.

Hah. W. Africa.

It is impossible to say from the description what this ma}^ be.

Phoneutria melanogastba Bosenb.

S 11mm., $ 16 mm. Hah. E.Africa. Types in coll. Nat. Hist.

Mus. Hamburg, coll. Stuhlmann.—Jahrbuch der Hamb. Wiss.
Anstalt, xii. p. 12, Taf . i. 14-14 d.

The figure given of the eyes is, I believe, dra^^"u from a point

more from above, and the second row thus appears more strongly

recurved ; whereas I should suspect (for I have not seen the type)

that a line passing through the centres of the centrals would at

most pass through the centres of the laterals, and in this case the

second row would be absolutely straight. A young female now
before me, taken in E. Africa at Likipia by Dr. Gregory, is very

closely allied to P. melanogastra, if not identical. Being immature,
however, one cannot pronounce on the point with any certainty.

There appears to me to be no necessity for separating these

forms from the rest of the Ctenidce, other than in more or less well-

defined groups.

Curiously enough, there is now also before me an adult female

with black ventral band precisely similar to that of P. melanogastra

and of the female from Likipia, with similar eye-formula, differing

only in the absence of a lateral spine on tib. i. and ii. and the

absence of spines on pat. i. and ii., from La Plata, Argentina,

taken by Mrs. Oldfield Thomas.
The African and American forms resemble each other very

closely, with certain minute though constant differences, such as au
extra spine on the legs or an extra minute tooth on the fang-groove.

Those from the Indian Archipelago and Australia approximate to

a certain type only of those in Africa and America, of which
C. spenceri is a fair representative from the former, and C. alho-

fasciatus from the latter continent.

So far as the material at hand allows one to judge, the large

Ctenoid forms represented by C. rddyi, C. andretcsi, and C. holi-

viensis in America, and C. vivid^is, G. kingsleyi, &c. in Africa, are

absent from India, Burmah, the Indian Archipelago, and Austral-

asia. But I am unable to satisfy myself, so far, that there is any
distinction sufficiently pronounced to justify one in giving to these

two different groups distinct generic names.

An adult male from Umfuli, taken by Mr. G. A. Marshall, is

evidently very closely allied to P. melanogastra B., being apparently

precisely similar in markings. The figure given of the palpus in
•' ostafricanische Specimen " is scarcely sufficiently detailed to

enable one to decide with certainty on the point. Herr Bosenberg
has, however, with his usual generosity, furnished me with a

beautiful enlarged drawing of this important organ, and I am now
able to assert positively that P. melanogastra Bg. is quite distinct

from P. marslialli, n. sp.

2*
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Phonetjtbia debilts Pavesi.

cJ , 11 mm. Hah. Arussi Galla, E. Atrica.

6 . Carap. 5-5-5, tib. iv. 4-4-5.

" Occbi della seconda serie recurva equidistanti ; mandibole,

margine posteriore del solco unguicolare con 4 denti eguali,

anteriore con 1 e 2 denti in basso.

" Palpi, tibia, e pi-esso 1' apice di un forte processo externo,

pill longo del diametro dell' articolo, a forma di spina di rosa, con

la punta subitamente acuminata.
" Mandibole testacee, con due linee nere parallele sulla faccia

anteriore, vestite di peli o setole nere.

" Zampe 4 . 1 . 2 . 3 (i. 24 mm., ii. 22, iii. 18, iv. 24-5)."

This extract from Pavesi's description should enable an identi-

fication to be made.

I. d. Descriptions of Neiv Species.

Males.

A. Protarsi i. and ii. with a single spine at apex

beneath,

i. Size much larger, 31 mm. Tibia and protarsi

clothed with thick silky yellow hairs C. carsoni, sp. n.

ii. Size much smaller, 15-18 mm.
a. Base of tarsal joint of palpus produced into a

spur.

1. Spur long, curved, falciform, almost as long

as the tibia C. comiger, sp. n.

2. Spur short, shai-p, cuspidate C. spewceri, sp. n.

h. Base of tarsal joint of palpus simple C. marshalli, sp. n.

B. Protarsi i. and ii. without apical spine beneath C. hurtoni, sp. n.

Females.

A. Protarsi i. and ii. with a single short, stout, apical

spine beneath. Mandibles clothed with rufous-

grey, yellow, or red hairs at the base in front,

i. Carapace longer than protarsus iv.

a. Mandibles rufous grey at base C. johnstoni, sp. n.

h. Mandibles red or yellow at base.

1. Mandibles yellow at base C. vividua'BDs..

2. Mandibles "red at base C.vagiis'BW.

ii. Carapace shorter than protarsus iv. Mandibles

densely clothed with yellow hairs at base in

front C. velox'BVs..

B. Protarsi i. and ii. without any apical spine beneath.

Mandibles black,

i. Size larger, 30-3.3 mm.
a. Carapace shorter than patella-f-tibia iii. and

shorter than protarsus iv. Vulva much
larger C. Idngsleyi, sp. n.

h. Carapace longer than patella -|- tibia iii. and

equal to protarsus iv. Vulva much sn)aller. C. ocddentalis, sp. n.

ii. Size smaller, 23 mm. (Carapace longer than

protarsus iv.)... C. spenceri, sp. n.
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CTETnjs JOHNSTONi, sp. 11. (Plate III. lig, 7.)

2 . 37-8. Hah. Zomba, Lake Nyassa, B. Africa. Type in coll,

Brit. Mus. Nat. Hist. London.
Total length 37'8. Carap. 18 x 14. Anter. marg. 8. Prot.

i. 13—iv. 16-25.

Colour. Mandibles with basal balf clothed with thick rut'ous-

grey pubesceoce. Abdomen clothed entirely with rufous pubes-
cence, ochre-yell o\\' on legs. There would be nothing, save in

the difference in the eye-formula, to distinguish this form from
the male from the Cameroons. The colour of the mandibles is

identical. There is present in this female the basal inner and outer

spine on the anterior tibiae as well as the single small spine at

apex of protarsi i. and ii. beneath.

Vulva. See Plate III. fig. 7.

The eye-formula is similar to that of the male mentioned above,

except that the laterals of the second row are higher and the

lateral posteriors further from centrals.

"Whether this difference is more than sexual, I have not

sufficient material on which to base a definite decision, but I

should suspect not.

Three females from E. Africa, two being from Lake Nyassa,

Zomba, were found in the Museum collection, presented by
Sir Harry Johnston.

Ctenus kingsleyi, sp. n. (Plate III. fig. 6.)

5. 30 mm. Hah. Cameroons; coll. Kingsley. Type in coll.

Brit. Mus. Nat. Hist. London.

5 . Carap. 1475 x 11. Legs 4, 1, 2, 3—i. 60'5— ii. 56—iii. 48—
iv. 63. Pat.-l-tib. i. 21. Pat. + tib. iii. 15-5. Pat.+tib. iv. 19.

Prot. i. 13, iv. 17-5.

2 . Colour. Carapace mahogany-brown, clothed M'ith short

grey pubescence. Mandibles entirely black, clothed with short

black hairs, rufous on inner apical margin. Legs clothed with

short black and grey hairs and rufous-yellow pubescence. Abdo-
men unicolorous warm brown, with indistinct deiitate dorsal

longitudinal pattern, with narrow central dark band beneath

bordered with a white line. The face bears a narrow band of

rufous pubescence on each side of the ocular area.

Structure. Carapace horizontal, slightly gibbous behind, slightly

inclined to base.

Eyes. Second row straight. Line ])assing through centres of

posterior centi-als cutting posterior margins of laterals. Diameters

of centrals nearly 4 times the transverse diameters of laterals, § a

diameter apart, | a diameter from laterals. Posterior laterals 5
smaller (by diameters) than centrals, 1| diameters from the latter.

Ocular quadrangle broader than long, narrower in front
;
posteriors

5 larger ; anteriors | a diameter apart, the same from posteriors.

Cli/peus two full diameters of anterior central eye. Lower margin

of fang-groove with four stout teeth, upper with three.

Simulation of legs. Similar to the male of C. carsoni, but with
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only a single lateral spine on inner basal half of tibia, and no dorsal

tibial spines, while the single small apical central inferior protarsal

spine is absent.

Vulva. For form of this organ, see Plate III. fig. 6.

The single female specimen from the Cameroons is obviously of

a different species, so far as the material at hand enables one to

judge, from the male taken by Capt. Burton in the same district.

The ej'e-formula approaches more nearly tliat of carsoui, and though
it differs again from this species in this respect one must not speak
too confidently of differences which are possibly only sexual.

That this form is, however, specifically distinct from carsoni, I

have not the smallest doubt. The specimen described above was
taken by Miss Kingsley.

Ctenus occiDEXTALis, sp. H. (Plate III. fig. 8.)

2 . 32 mm. Hah. W. Africa. Type in coll. Brit. Mas. Nafc.

Hist. London.

$. Total length 33 mm. Carap. 15x11. Legs 4, 1, 2, 3—
i. 53-5—ii. 50—iii. 42—iv. 57. Pat.+tib. i. 18—iii. 13-5-iv. 17.

Prot. i. 12—iv. 15.

2 . Colour. Carapace and legs mahogany-broun, clothed with

short dull golden-yellow pubescence, no fringing hairs, or very few.

Mandibles black throughout. Abdouien clothed with dull golden-

yellow pubescence, with double series of 5-6 dorsal dark spots.

Sides striped with longitudinal rows of pale spots. Ventral area

with two short whit^i stripes at the genital rima, and a long

broken white stripe on each side reaching to the spinners. These
stripes and spots are much more distinct than in C. Jcingslei/i.

Structure. Carapace horizontal, slightly gibbous behind, abruptly

inclined to base.

Eyes. Second row straight by anterior margins. Diameter of

centrals 3 times transverse diameter of laterals, | a diameter apart,

g from laterals. Posterior laterals ^ smaller (by diameters) than
centrals, I5 diameters from them. Ocular quadrangle broader

than long, narrower in front ; posteriors g lai'ger, anteriors | a

diameter apart, | a diameter from posteriors. Clypeus scarcely 2
diameters of anterior central eye. Lower margin of fang-groo\e

with four stout teeth, upper with three.

Spinulation of legs. Similar to that of S C. carsoni, but with

single lateral spine on inner side of basal half of tib. i., 1— 1 on
inner basal side of tib. ii. jN^o dorsal tibial spines and no single

short apical inferior protarsal spine.

Vulva. See Plate III. fig. 8.

A single female was taken in W. Africa, hab. unknown. It

can with C. kingsleyi be distinguished from the large species from
East Africa by the absence of the protarsal apical spine, by the

black mandibles, and of course b)' the form of the vulva. From
C. kingsleyi it can be distinguished by its shorter legs, carapace

longer than pat. -|- tib. iii., and the more numerous and distinct

pale spots and lines beneath the abdomen ; the cusps on each side
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o£ the posterior margin of the vulva are in this species slender and
subaculeate, in C. kingsleyi they are stout and broadly pointed.

Cte&tjs spexceri, sp. n. (Plate III. figs. 9, 10.)

d" . 18 mm. Ifab. King William's Town, S. Africa. Type in

coll. Brit. Mus.
Total length 1.5 mm. Carap. 8 x 0. Legs : i. 31—ii. 28—iii. 24

—iv. 33.

Carapace and legs pale nsahogany-brown, clothed with grey
pubescence. The former has a more conspicuous central grey
band and a broad marginal band, its inner margin being serrate

or scalloped. Abdomen with a dark shoulder-spot on each side

anteriorly, followed to the spinners by a double series of four

small pale spots, the first pair with a black ground. Ventral
surface pale rufous-brown, centre dusk)' with a series of four

broken silvery lines, sometimes 6, and a pair of epigynal silvery

spots.

Tibia of palpus with a long narrow blunt spur, its apex
furnished with a short blunt cusp. Tarsus with a short sharp

basal spur, its apex directed upward and slightly outward.

Anterior central eyes much smaller and nearer together than the

posterior centrals.

2 . Total length 23 mm. Carap. 9%3 x 7. Legs : i. 31— ii. 29—
iii. 26—iv. 34. Pat.+ tib. i. 10-5—iii. 8—iv. 10-5. Prot. i. 6-5-
iii. 5-25-iv. 9.

$ . Colour. Carapace dark brown, inclined to mahogany, with

central narrow band of dull ochre pubescence, attenuate between
eyes, dilate behind, again attenuate from central stria to base, and
a broader marginal band of the same colour. Legs clothed with
fine close ochre-yellow pubescence ; femora with spots of white

at base of spines above. Abdomen clothed with yellow-grey

pubescence, with central series of indistinct A-shaped pale blotches,

each branch having a dark spot at its apes.

Ventral area inchned to black, with oblique lateral rows of

white spots, two short bars at genital rima, two broken lines between
these and the spinners in the centre, and on each side a longer,

more distinct broken line reaching to the spinners. Mandibles

unicolorous black, clothed with grey hairs.

5 . Structure. Carapace horizontal, convex, scarcely gibbous

behind, abruptly inclined to base. Eyes. Second row straight,

line passing through centre of centrals touches posterior margin
of laterals. Centrals four times greater (by diameters) than
laterals ; k a diameter apart, ^ from laterals. Posterior laterals

^ less than centrals, 1 diameter froL". centrals, | from lateral

anteriors. Ocular quadrangle much (almost twice) broader than

long, much narrower in front, width of anterior row less than

half the width of posterior row ; diameter of anteriors \ that of

posteriors ; the latter g a diameter apart, the same from posteriors.

Clypeus equal to one diameter of the anteriors. Spinulation of

legs similar to that of 0. occulentalis, except that tibia ii. has one.
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not two spines on the inner side of the basal half. Inferior margin
of fang-groove with four teeth, superior with three.

Vulva very simple, convex. See Plate III. fig. 9.

An adult male and four adult females were taken by Mr. H.
A. Spencer at King William's Town, South Africa. Another
female was taken by the same collector at East London, South
Africa, while a single male was received from the collection of the

K.ev. O. Pickard Cambridge, taken at Natal, South Africa. In
general characters this species inclines to resemble 0. Icingsleyi and
C.occidentcdis,]:)^^ can easily be distinguished from these by the much
greater difference in size between the central posterior and central

anterior eyes, and also by the greater narrowjiess of the clypeus.

Ctenus oarsoni, sp. n. (Plate III. figs. Act, b, 5 a-c.)

d" . 31 mm. JJab. Mombasa, Victoria Nyanza, and Lake Tan-

ganyika, coll. Carson, &c. Type in coll. Brit. Mus. Nat. llist.

London.
Total length 31 mm. Carap. 15x12. Anterior murgiu 5.

Legs : i. 70, ii. 60, iii. 50, iv. 66. Tib.+ pat. i. 2—3—5. Tib.+
pat. iii. 14-5. Tib. + pat. iv. 19-5. Prot. : i. 17; iii. 12; iv. 18.

Stern. 7 X 5-5.

Colou7\ Carapace mahogany red-bro\An, clothed Avith fine silky

ochre-yellow pubescence. Lec/s the same as carapace, clothed

with very fine silky, close, ochre-yellow pubescence and longer

fringing ochre-yellow hairs, scarcely equal to the width of the
segments. Abdomen dull ochre-brown, clothed with short silky

ochre-yellow hairs, unicolorous. Stei'imm dark mahogany-brown.
Mandibles clothed on basal half with ochre-yellow hairs, apical half

less densely.

c? . St7-ucture. Carapace longer than broad, narrowed abruptly

at point in a line crossing just behind posterior lateral eyes ;

horizontal above, slightly gibbous behind, obliquely inclined to

base. Eyes closely grouped, second row straight by antei-ior

margins ; centrals four times transverse diameter of laterals, less

than I a diameter apart, | a diameter from laterals
; posterior

laterals \ smaller than centrals, j a diameter from them. Ocular
quadrangle much broader than long : anteriors much smaller,

diameter a little over g of that of posteriors, | a diameter apart,

^ a diameter from centrals. Clypeus equal to 1| diametsrs of

anterior centrals. Lower margin of fang-groove with four stout

short teeth, upper with three. Labium one half of maxillae,

scarcely longer than broad ; maxillae attenuate at base, dilate

towards apex, outer side emarginate, rounded on outer apical

margin, obliquely truncate on inner apical side.

Legs 1, 4, 2, 3. Pemora spinous above. Patella of all four

pairs with one short spine on each side. Tib. i. and ii. with 2—2

—

2—2—2spines beneath,No. 4 pairslightly lateral,No.5 apical, 1—

1

(or only one) lateral spines. 1—1—1 dorsal spines. Protarsi i. and
ii. with 2—2—2 spines beneath, No. 3 apical, and a single short

central apical spine beneath. Protarsi and tarsi i. and ii. entirely
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clothed beneath with thick scopulfe. Tib. iii. and iv. with 1— 1—

1

dorsal spines, besides lateral and inferior spines. Protarsi iii. and
iv. spinose, inferior apical spines two. Claw-tuft present. Tarsal
claws two.

Palpus. Tibia three times longer than broad, with short external
apical black spur, having on each side at base a short distinct cusp.
Tarsus piriform. Organs occupying whole breadth of tarsus,

consisting of a broad flat chitiuous disc, surrounded by a stout broad
circumferential marginal piece, terminating at apex in an abruptly
curved point, directed backward ; and a central lobe, short, curved
at base, dilate at apex, simple.

A fine male of this large silky-haired Ctenus was taken at

Mombasa. Another male was taken by the late Emin Pasha on
the southern shores of the Victoria JSTyanza, while a third of the

same sex was taken at Kavala Island on Lake Tanganyika by
Mr. Carson. Two adult males were also obtained.

Ctenps buktoni, sp. n. (Plate III. figs. 3 a-f.)

c? . 27 mm. Mab. Cameroons, W. Africa, coll. Burton. Type
in coll. Brit. Mus. Nat. Hist. London.

Total length 27 mm. Carap. 12 x 9-.5. Legs 1, 4, 2, 3. Pat. -f-

tib. i. 22-5. Pat. -I- tib. iii. 15. Pat. + tib. iv. 18. Prot.i. 17—iii.

13-25, iv. 19-5.

Structure and colour similar to those of C. johnstoni, except that

the pubescence is rufous-yellow rather than oclire-yellow ; while
the basal half of the mandibles is clothed with rufous pubescence,
strongly contrasting with the black apical half. Abdomen with
narrow black central band, broad at genital rima, attenuate behind.

Eyes. Second row straight, line passing through centres of posterior

centrals falling just within posterior margin of laterals ; centrals

5 a diameter apart, g a diameter from laterals, and twice the size,

by transverse diameters; posterior laterals slightly smaller than
centrals, over one diameter from them, situate on a black tubercle.

Ocular quadrangle scarcely broader than long. Anterior side

slightly shorter ; central anterioi's slightly smaller, ^ a diameter
apart, ^ a diameter from posterior centrals. Clypeus one-half

wider than diameter of anterior central eye.

Falp-us two and a half times longer than broad, broader towards
ppex ; external apical spur short, stout, abruptly curved, bifid at

apex. Tarsus elongate-piriform, having at base on upper outer
side a short, very stout, curved, sharp, conical spur, its point
directed forward and outward. Orga,ns occupying whole width
of tarsus, having two stout central lobes, their apices curved
towards each other, the outer being stouter, its point lying behind
that of the inner, which is longer and more slender.

This western form, though obviously congeneric with the males
from the Victoria Nyanza district, differs distinctly in the position

of the eyes, and in the presence of a black band beneath the
abdomen.
The tibial palpal spur and the organs are of course different
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also. A single male was taken in the Cameroons by Capt. Burton.

I cannot regard this as the male of the form taken by Miss Kings-

ley from the same district, since the ocular quadrangle offers

differences which I believe will prove to be specific.

CrENrs MARSHALLi, sp. n. (Plate IV. fig3. 12, 13.)

d . 15 mm. Hah. Umfuli Eiver, Mashonaland ; coll. Marshall.

Type in coll. Brit. Mus. Xat. Hist. London.
Total length 15 mm. Carap. 7x5-5. Legs : i. 40—ii. 34-5

—

iii. 30—iv. 42. Pat.+ tib. i. 13-5—iii. 9-5—iv. 12-5. Prot. i. 10—
iv. 13.

Colour. Carapace brown, with very narrow yellow central

band, or a pair of closely adjacent central lines of yellow

pubescence, throwing off a short distinct branch on each side at

central stria. Margins broadly clothed with pale pubescence, but

not so close as in central lines. Legs testaceous yellow, clothed

with fine hairs and yellow silky pubescence above. Mandibles

black with grey hairs. Scopulse dark brown. ^Momew shrivelled,

but apparently no dark ventral area.

cJ . Structure similar to that of C. carsoni, including the short

apical protarsal inferior spine. Eyes as in C. carsoni.

Palpus. Tibia three times as long as broad. External apical

apophysis black, broad, dilate at apex ; inner angle prolonged and
curved inward, outer angle rounded, irregular, with a short sharp

spur at the base beneath. Organs very large, occupying whole
tarsal width and three-quarters the length. Central lobe narrow,

elongate, curved, rather excavate on inner side. A large stout

apophysis runs halfway round the inner margin, excavate on
inner side, trumpet-shaped at apex, with a black spine beneath

;

immediately in front of the trumpet-mouth lies a white, delicate,

membranous, curved, fungiform process.

A single adult male was taken by Mr. G. A. Marshall on the

Umfuli Jiiver, South Africa. It is very closely allied to Phoneutria

melanogastra Bosb., but it is quite distinct.

Ctenus cornigeu, sp. n. (Plate III. fig. 11.)

cJ. 18 mm. Type in coll. O. P. C. Hah. Natal, S. Africa.

Total length 18. Carap. 10 x 7. Legs i. 33—ii. 20—iii. 27—
33-5. Pat.-htib. i. 12—iii. 8—iv. 10

cJ . Carapace and legs deep mahogany-brown, clothed with

silvery-white and yellow-red hairs. Abdomen clothed with rufous

pubescence : with a pale patch at base above, followed to spinners

by a double series of pale spots of pubescence. Ventral area pale

rufous.

Tibial joint of palpus with a short broad process, emarginate or

almost bifid at apex. Spur at base of tarsus long, curved,

falciform, almost as long as the tibia; its apex sharp, abruptly

curved outwards, directed across the apex of the tibial joint.

Anterior central e3^es much smaller and nearer together than

the postei'ior centrals.
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A single adult male of this iine spider was kindly submitted to

me for description by the E.ev. O. Pickard Cambridge, who
received it from Xatal.

II. Three-clawed Ctekifoem Spidees.

II. a. Introduction.

These spiders, including Cupiennius, Simon, Lycoctenus, F. Cb.,

Tkalassius, Simon, and Dohpceus, Thorell, will doubtless fall under
the family Pisauridce. The first two genera must, I think, be
separated from the others under a different subfamily, for which I

suggest the name Lycoctenince, while the other t^^o will form a

group under the subfamily Dolomedince. Of the habits of Cupien-
nius I cannot speak with certainty, though I should fancy that the

spiders are probably more or less usually found in marshy, swampy
places. Like other PisauridcB they carry the egg-cocoon under the

sternum. Lycoctenus is essentially lacustrine in its habit, though,
like Dolomedes, often found wandering long distances from its

headquarters.

The habits of the two other genera Dolopoeixs and Thalassius are

also similar, the spiders themselves very much resembling an
elongate Dolomedes. The marking of the European Dolomedes

fimhriatus with elongate bands of dull yellow having much the

same disposition as those present in these two genera may be
accounted for, possibly, by the fact that this arrangement of colour

renders them exceedingly difficult to observe when crouched
lengthwise along the stem or blade of the fading, yellow-tinted

sedge-grass.

Mr. Cummiug has contributed a valuable note on the habit of

Thalassius, taken on tlie Persian Gulf (see p. 31).

The genera may be distinguished as follows :

—

Genera.

A. Centi'al anterior eyes distinctly larger than central

posteriors. Clypeus about equal to length of ocular
quadrangle. Tibiae of first pair of legs much
longer (by half) than carapace. Lateral pale

bands on carapace very broad, extending to the
margin Dolopceus, Thor.

B. Central anterior eyes not larger than central

posteriors. Clypeus, in height, equal to the length

of ocular quadrangle. Tibiae of first pair of
legs as long or slightly shorter than carapace.

Lateral pale bands on carapace narrow and remote
from the margin ; sometimes absent Thalassius, E. Sim.

Genus Dolop(eus, Thor.

{Dolomedes, Doleschall.)

Generic Diagnosis. The same as Thalassius except as indicated in

the differential table.
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Type D. cinctus Thor., $ ad. K. Svenska Vet.-Akad. Handl.

xxiv. uo. 2, p. 60. (Plate IV. tigs. 6, 7.)

T have not seen the tvpe nor examples of the species, but I have

before lue immature specimens identified by Thorell as D. alho-

cinctus Do], (sub Thalassms), which present all the cliaracters

by which Dolopcens may be separated from Thalassms ; \Ahile

Thorell's description of the eyes of D. cinctus also indicates the

same difference. Thorell considered his Bolopofus to be identical

with Thalassius, and on pp. 350 and 351 of my paper on Eastern

Cteniform vSpiders, Ann. Mag. Nat. Hist. ser. 6, xx. 1897, I came
to the same conclusion. An examination of fresh material has,

however, led me to believe that the original differentiation will

hold good, and I am very glad to be able to recharacterize and

restore Dr. Thorell's genus.

Mmnles.

i. Legs short and uot fringed on the last two segments

with feathery hairs D. doleschallii, ap. n.

ii. Legs long and fringed on the last two segments with

feathery hairs 1). siiuoni, sp. n.

I aiu unable to satisfy myself as to the identity of these / D. albocinctus (Dol.).

two species [ D. cinctus Thor.

Genus Thalassius, Simon.

Titurius, Sim. Nom. praeocc.

Generic Diagnosis. Tarsal claws 3. Anterior row of eyes recurved

;

laterals halfway between anterior and posterior centrals. Teeth

ou lower margin of fang-groove 3. T.irsi of fourth pair of lejrs

not furnished with spines beneath. Tibiaa i. and ii. with a double

row of 4—4 spines beneath. Eyes all subequal. Clypeus as high

as lengtli of ocular area. Tibia of first pair of legs scarcely

longer—often shorter—than carapace. Latei'al pale bands uu
carapace sometimes absent, nor when present remote from margin.

II. b. Lint of Sjjecies already described, luith JS'utes on their Identities.

1884. Titurius jimhriatus (Walck.).-—Simon. Ann. Mus. (ieuov.

XX. p. 328, $ . Cape of Good Hope.
1884. TituAiis jjMidas (L. Koch).—Simon, Ann. Mus. Genov.

XX. p. 328. Egypt and Abyssinia.

1884. Titurias spinosissimas (Karsch).—Simou, Ami. Mus. Geuov.
XX. p. 328. River Congo.

1897. Thalassius unicolorTl. Simou in Donaldson Smith's 'Througli

Unknown African Countries,' p. 389.

Simon in this work selects as the type of Titurius, Ctenus

Jiinbriatns AValck. Ins. Apt. i. p. 364, and iiu-ludes C. pallidits

\j. K. and V. spinosissimus Karsch as congeneric with it.

In Rev. Suisse Zool. Geneve, 1893, p. 327, Simon says of

Thalassius :

—" Ce geiu-e renferme aetuellement dix especes r^mtj-i-

atus (Ctem(s) Wlk., du Cap; maryiiiutHs ( CVc/iw*) Wlk., des ile
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Salomon ; marginellus Sim., de I'Indo-Chine ;
paZZtc^Ms (Ctenus) L.

Koch, d'Egypte ; spathularis (Dolomecles) Van Hasselt, de Sumatra

;

spiyiosissimus {Ctenus) Karsch, du Congo ; syriacus {Ctenus) Camb.,

de Syrie ; ? torvus
(
Ctqnus) Pavesi, du Scioa ; et probablemeut

cinctus {Dolopceus) Thorell, des iles Nikobars. II est remplace dans

TAmerique du sud par le genre Anci/lometes, Bertkau (type

A. vulpes Bertk.)."

Since Thalassius, Sim., both according to Simon's diagnosis and

the type of T. unicohr Sim., now before me, possesses 3 teeth only

on the lower margia of the fang-groove, I am unable to agree

that Dolomecles spathularis Van Hasselt belongs to this genus, as

Simon states (see above).

That it is one of the Cteniform Lycosidee appears highly probable

from the fact that the fourth pair of legs are the longest, though

Van Hasselt makes no mention of the number of tarsal claws, which

alone is a sure criterion.^

Females.

a. Carapace and abdomen unicolorous, without lateral

pale bands. Tibia i. very slightly longer than

carapace T. imieolor E. Sim.

b. Carapace and abdomen with pale lateral bands.

Tibia i. as long as or shorter than carapace,

i. Tibia i. as long as carapace.
* For form of vulva see Plate IV T.jayakari, sp. n.

**
„ „ ,, „ T. cummingi, s^. n.

ii. Tibia i. shorter than carapace.
* For form of vulva see Plate IV T. phipmii, sp. n.

**
,^ ,^ ,, ,, T. spenceri, s^. x\.

II. c. Descriptions of New Species.

Thaiassius tjnicolor Sim. (Plate IV. fig. 2.)

2 ad. 20 mm. Hah. Sheik Hussein. Type in coll. Brit. Mus.

Nat. Hist. London. Mr. Donaldson Smith's ' Through Unknown
African Countries,' p. 389 (1897).

5 . Total length 20 mm. Carap. 9 X 7-5. Legs : i. 40—ii. 40

—iii. 38—iv. 44. Pat. + tib. i. 14— iii. 11-75-iv. 14. Prot, i. 8-5

— iii. 8—iv. 10.

Colour. Entirely unicolorous yellow-ochreous. Carapace and legs

clothed with close, fine, hoary-white pubescence. Abdomen dull

ferruginous yellow, unicolorous.

Structure. See generic diagnosis, p. 28. Vulva, Plate IV. fig. 2.

This form can be recognized by the absence of white bands on

the carapace and abdomen.

Thalassius spenoeri, sp. n. (Plate IV. figs. la,h, & 8.)

$. 17 mm. Hah. East London, S. Africa; coll. E. Baldwin

Spencer. Type in Brit. Mus. Nat. Hist.

} Since writing the above a specimen obviously identical with Van Hasselt's

D. spathularis has come before me from Deli, Sumatra. It is a true Dolomedes

and not a JTialassins or Dolopceus, having four teeth on the fang-groove and

three tarsal claws.
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Total length 17 mm. Carap. 7x6. Legs : i, 30—ii. 30—iii. 27

—iv. 32-5. Pat.+ tib. i. 10—iii. 8-5—iv. 10-5. Prot. i. 6-5— iii. 6

—iv. 7-5.

Colour. Carapace, legs, and abdomen ricli olive-brown. Carapace

with broad white band on each side submarginal, as far from

margin as width of band, not extending to the margin. Abdomen
with band of silyery-white on each side extending from the anterior

shoulders to the spinners. Ventral area pale yellow.

Structure. Similar to that of T. unicolor.

It is possible that this species is Thalassius fimbriatus (Walck.)

Sim., bat I can find no description which one can consider sufficient

for identification. The species of this genus apparently are very

closely allied, and in the form of the vulva are so much alike that

identification becomes a difficult matter.

Vulva. See Plate IV. fig. Ih. A single female was taken by

Mr. H. A. Spencer at E. Loudon, South Africa, and is now in

the British Museum. Also another female from Sierra Leone.

I can detect no difference between the two specimens.

Thalassicjs jayakaki, sp. n. (Plate IV. figs. 4, 9-11, & 14.)

2 ad. 27 mm. Hah. Muscat, Arabia. Type in coll. Brit. Mus.
Total length 27 mm. Carap. 10-5 x 8"5. Legs wanting in some

joints. Approximately the same as in T. phipsoni. Tibia i. 10*5.

Colour. Carapace, legs, and abdomen the same as in T. phipsoni.

Structure. Tibia i. as long as carapace. Vulva, see Plate IV. fig. 4.

An adult female was taken by Mr. A. G. Jayakar at Muscat on

the Gulf of Oman, Arabia. Another adult female, much rubbed,

so that the white scales of the lateral bands have been obliterated,

was taken at Muscat by the same gentleman.

TuALASSius cuMMixGi, sp. n. (Plate IV. fig. 3.)

2 ad. 20 mm. Hub. ¥&o, Persian Gulf. Type in coll. Brit.

Mus.
Total length 20 mm. Carap. 8x7. Legs: i. 35—ii. 35— iii.

34-iv. 40. Tibia i. S.

Colour. Carapace and legs red-brown, clothed with fine

grey pubescence, the former with two latei'al bands of white

scales, not extending laterally to the margin. The base of each

of the spines on the legs is set in a dark brown spot. Abdomen
delicate olive-ochreous, clothed with fine grey pubescence, having

a narrow band of white scales on each side ; these bands, both on
the carapace and the abdomen, are margined with a rich brown
line. Protarsi fringed with fine hair.

Structure. Tibia i. as long as carapace. Vulva, see Plate IV.

fig. 3.

An adult female of this beautiful species was taken by Mr. W.
G. Gumming in the Persian Gulf. This gentleman has been good
enough to contribute valuable data on the habits of this spider,

thus giving us a knowledge of the habits of the genus, which



1898.] CTENirOEM SPIDERS or AFRICA, ARABIA, AKB STRIA. 31

have not before been placed on record, so far as I am aware.

Mr. Gumming relates tbat the spider was seated on the outside of

the jolly-boat, above the water. When he tried to catch it, it

took to the water and made for a plant near the boat ; and on

again attempting to capture it, it beat a retreat again to the boat,

where it was eventually secured. This reminds me exactly of the

habits of other Lycoctenince which I met with on the Amazons, as

well as of the true dolomedine forms such as Triclaria.

Thalassius phipsoni, sp. n. (Plate IV. fig. 5.)

$ ad. 27 mm. Hah. Makim, Dorun, India. Type in coll.

Brit. Mus.
Total length 27 mm. Carap. 10-5 x 8-75. Legs : i. 41—ii. 41

_iii. 40—iv. 47. Tibia i. 9-5.

Colour. Carapace and legs ferruginous-grey, the former

having two rich bands of white scales extending, longitudinally,

from the anterior angles of the clypeus to a point halfway down
the posterior decHvity, laterally not extending to the margin.

Abdomen entirely delicate ochreous-grey with oHve tint, having

a broad lateral band of rich white scales on each side.

Structure. Tibia i. shorter than carapace. Vulva, see Plate IV.

fig- ^-
. ., . ,

This fine species is very similar m general appearance to

T. jayakari, hut the difference of locality , and the diiierence in the

A^lva and in the relative length of the tibia of the first pair of legs

compared with the carapace, prove that it is certainly a distinct

species. An adult female was taken by Mr. H. M. Phipson at

Makim and a young female at Dorun, in British India.

XiLus, Cambr., 1876.

XiLus CUETUS Cbr.

2 juv. 5 mm. Spid. Egypt, p. 596, pi. Ix. fig. 13, Alexandria.

"Eyes in two not very widely separated and almost equally

curved transverse rows ; the convexity of the curves directed

forward, but the front row is the shortest. Each tarsus ends

with three curved claws."

From the figures on pi. Ix. (I. c.) one would conclude the species

to belong to some genus closely allied to Dolomedes.

Having carefully examined the type, I find it to be a three-

clawed form with 2—2—2 long subtibial spines, with an eye-

formula closely resembling Thalassius, and with three teeth on

inferior margin of fang-groove. Whether it is identical with

Thalassius or not one would not like to speak too positively from

such very immature specimens, but judging from the number of

spines beneath tibiae i. and ii. one would say most probably not.

Adult forms from the neighbourhood of Alexandria will probably

settle the point.
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EXPLANATION OF THE PLATES.

Plate III.

Fig. 1. Cic/ius velox, p. lo, J. Abdoiuen, ventral area.

2. Cfenus velo.v, $ . Vulva.

3. Ctenus btirtotii, p. 2.5, c5". a. Tibial spur of palpus, h. Do., latersl

view. e. Tarsus of palpus, showing hasal cusp. d. Tavsus and
palpal organs, e. Palpal organs enlarged. /. Eyes from in front.

4. Ctenus carsoiii, p. 24, J. a. Eyes from in front. b. Tarsus of

palpus from beneath.

5. Ctemis curfoni. Spur of left tibia of palpus, a. From outside, i. Spur
enlarged, c. From beneath.

6. Ctenuss kingslcyi, -p. '2\, J. Vulva.

7. Ctenus johnstoni, p. 21, j- Vulva.

8. Ctenus occidentalis, p. 22, $ . Vulva.

9. Ctevus spenceri, p. 23, $. Vulva,

10. Ctenus spenceri, (^ . Tibia of palpus and base of tarsus, showing
short spur.

11. Ctenus corniffer, p. 26, c? • Tibia of palpus and base of tarsus, showing
short spur.

Plate IV.

Fig. I. Thalassius spenceri, p. 29, ^ . a. Eyes from in front, h. Vulva.

2. Thalassius nnico/or, p. 29, j . Vulva.

3. Thalassius cummingi, p. 2M, ^. Vulva.

4. Thalassius jayaJcari, p. oO, $. Vulva.

5. Thalassius phipsoni, p. 31, 2. Vulva.

6. Dolopaiis cinctus, p. 28, J. Eyes from in front.

7. Dolopmus cinctus, 2 . Eyes from the side.

8. Thalassius spenccri, p. 29. Eyes from the side.

9. Thalassiusjayakari, p. 30. Fang-groove.

10. Thalassiusjayakari. Tarsal claws.

11. Thalassius jayakari. Protarsus and tarsus.

12. Ctemis marshalli, p. 26, <£ . Palpal organs.

13. Ctenus marshalli, cJ . Tibia of palpus, from above.

14. Thalassius jayakari, p. 30, J. Spider, enlarged nearly one third.

3. On some Crustaceans from the South Pacific.—Part I.

Stomatopoda. By Lancelot Alexander Borradaile,

M.A., Lecturer in Natural Sciences at Selwyn College,

Cambridge \

[Eeceived November 30. 1897.]

(Plates y. & VI.)

The collections of Crustaceans treated of in this paper are

those of Mr. J. S. Gardiner, of Gonville and Caius CoDege,

Cambridge, from the islands of Funafuti (Ellice group) and
Eotuma, and of Dr. A. Willey, from Xew Britain, the Loyalty

Islands, and other South Pacific localities. Both of them were
made in connection with the " Balfour Memorial Fund," Dr, Willey

holding the Balfour Studentship and Mr. Gardiner being also

aided by a grant from the fund.

^ Communicated by Prof. Alfred Newton, F.E.S., F.Z.S.
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In the followiug lists three of the species will be seen to

be new.
Mr. Gardiner's collection contained examples of :

—

Protosqidlla cerebralis Brooks. 1 (f from Eotuma.
Gonodactylus chiragra (Fabr.). 8 cJ and 8 5 from Kotiima ;

1 c? and 5 $ from Funafuti.

Gonodactylus chiragra (Fabr.), var. smitJiii Pocock. 1 S and
2 $ from Eotuma.

Gonodactylus glabrous Brooks. 1 5 from Eotuma.
Gonodactylus espinosus, sp. n. 1 c? from Eotuma.
Odontodactylus scyllarus (Linn.). 2 cS and 2 $ from Eotuma.
Pseudosquilla ciliata (Tabr.). 1 $ from Funafuti.

Pseudosquilla oxyrhyncha, sp. n, 1 d from Eotuma.
Lysiosquilla maculata (Fabr.). 1 c? and 1 5 from Eotuma.

Dr. Willey's collection comprised specimens of :

—

Protosquilla cerehi-alis Brooks. 2 $ from Sandal Bay, Lifu,

Loyalty Islands ; 1 c? from Pigeon Island, New Britain.

Protosquilla trisjnnosa (Dana). 1 2 from Lifu, Loyalty
Islands.

Gonodactylus chiragra (Fabr.). 2 c? and 5 2 from Lifu,

Loyalty Islands ; 1 d and 1 2 from the Isle of Piues

;

1 cT and 1 2 from Talili Bay ; 12 from Ealu ; 1 d

,

locality not stated.

Gonodactylus chiragra (Fabr.), var. smithil Pocock. 1 cJ and
2 2 from Lifu, Loyalty Islands.

Odontodactylus scyllarus (Linn.). 1 2 from New Britain.

Squilla inuUituherculata, sp. n. Id" and 2 2 from Sandal Bay,
Lifu, Loyalty Islands.

Pseudosquilla ciliata (Fabr.). 1 2 from Uvea, Loyalty Islands ;

1 6 from Blanche Bay, Loyalty Islands.

I now proceed to general remarks on the above-mentioned
species.

1. Protosquilla cekebealis Brooks. (Plate V. iig. 6«.)

Protosqidlla cerebralis, Brooks, ' Challenger ' Stomatopoda, p. 72,

pi. xiv. figs. 2 and 3, pi. xvi. figs. 2 and 3 (1886).

Brooks's examples of this species were all females. Fortu-
nately, however, Mr. Gai'diner's and Dr. Willey's collections each
contain a male specimen, so that I have been able to have a figure

made of the pecuUar structure on the endopodite of the 1st abdo-
minal appendage in this sex (fig. 6 a, Plate V.). The importance,

from a systematic point of view, of a record of the form of this

organ in each species has been pointed out by Brooks (loc. cit.

p. 13).

1 c? from Eotuma ; 2 2 from Sandal Bay, Lifu, Loyalty Islands

;

1 c? from Pigeon Island, New Britain.

Peoc. Zool. Soc—1898, No. III. 3
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2. Peotosquilla teispinosa (Dana). (Plate Y. figs. 1, la.)

Oonodactylus trisphiosus, Dana, Zool. U.S. Expl. Exped., Crust,

i. p. 623 (1852) ; Miers, A.un. Mag. Nat. Hist. 5, v. p. 121,

pi. iii. fig. 10(1880).
Protosquilla trisinnosa, Brooks, ' Challenger ' Stoinatopoda, p. 71

(1886).

The naming of this species is generally credited to White (List

Crust. Brit. Mus. p. 75, 1847), but, as" White published merely
the name and a reference to a plate (in the " Zoology of the Voyage
of the ' Erebus ' and ' Terror '

") which never appeared, the true

author is Dana, who was the first to describe it.

No complete figure of /-'. irispinosa has ever been published, and
as the representation of the telsou given by Miers does not accurately

depict either White's original specimen in the British Museum
or that in Dr. AVilley's collection, which themselves agree
closely, I have determined to append a figure to the present note.

All descriptions of this species hitherto published have over-

looked the fact that the three tubercles of the telson are not
smooth, but covered with miuute spinules. An amended definition

of the species will run as follows :

—

" A Protosquilla ^^ith the two antero-lateral spines of the ros-

trum nearly as long as the median ; carapace with corners nearly

rectangular, anterior more acute than posterior ; fifth abdominal
segment longitudinally corrugated ; sixth abdominal segment
clearly marked off from the telsou, and bearing six smooth tubercles

;

telson bearing a median and two lateral large tubercles coAered
with minute spinules, the median anterior to the two laterals

;

postei-ior border of telson divided by deep narrow fissures into six

lobes ; submedian, intermediate, and lateral spines of the telson

small and placed in notches ; several submedian spinules." Length
about 40 mm. 1 5 specimen from Lifu, Loyalty Islands.

3. GoNODACT¥LUS CHiEAGEA (Fabr.). (Plates V. fig. 4, & A^I.

fig. 8.)

Squilla chiragra, Fabricius, Ent. Syst. t. iii. pt. i. p. 513 (1793).
Gonodactylus cliiragra, Latreille, Eucycl. Meth. x. p. 473 (1825);

Dana, Zooh U.S. Expl. Exped., Crust, i. p. 623, pi. xli. figs. 5 a, 6

(1852); Miers, Ann. Mag. Nat. Hist. 5, v. p. 118(1880); Brooks,
' Challenger' Stomatopoda, p. 56, pi. xv. fig. 4 (1886).

Gonodactylus smithii, Pocock, Ann. Mag. Nat. Hist. 6, xi. p. 475,
pi. XX. B. fig. 1 (1893).

Pocock has described, under the name of Gonodactylus sniithii

(Plate Y. figs. 2, 2 a, b), a form differing from the type as follows :

—

(i.) The crests upon the sixth abdominal segment and telson

are much more compressed and carinate than in chiragra.

(ii.) The crests upon the sixth abdominal segment are produced,
without constriction, into long spines.
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(iii.) The upper edge of the median crest of the telson is

almost straight, and is produced posteriorly into a spine,

(iv.) The animal is more robust.

The specimens described by Pocock were taken in the same
locality (Arafura Sea) with examples of typical G. cliiragra, and this

is the case also with Mr. Gardiner's and Dr. Willey's specimens.
Siuce they are connected by a series of intermediates with the

type, they must be regarded as a variety only. There is, however,
cue character—not mentioned by Pocock, but present, as I have
seen, in his type specimen—that comes near to being diagnostic of

this form. This character is the presence, on each side of each of

the first five abdominal tergites, of a small, sharply-defined, dark
spot. Only one of the specimens is without these spots, and, as

this is very small and has the appearance of having been consider-

ably bleached by the alcohol, it is ])ossible that it does not really

form an exception. Ou the other band, I have only met them on
one G. cTiircujra not agreeing with Pocock's description of G. smithii.

All the examples of G. smitJdi are small (10-45 mm. long), as were
those of Pocock, but certain specimens somewhat approaching them
are considerably larger. There are several undoubted examples of

G. chirugra of about the same size as G. smithii.

Two examples of G. chiragra from the Bahamas now in the
Cambridge University Museum of Zoology diiier from the type as

found in the Pacific only in the presence of a minute ridge on the
median side of the cariuae of the intermediate spines of the telson.

Several specimens in the British Museum, from various "West
Indian and South American localities, present this feature and have
been labelled Gonodactylus oerstedi (Plate V. fig. 3) by Dr. IT. J.

Hansen, who has since instituted the species by a brief description

in a footnote to p. 65 of the ' Isopoden, Cumaceen u. Stomatopoden
der Plankton-Expedition.' I am permitted by the courtesy of

Dr. S. P. Harmer to figure the telson of one of the Cambridge
specimens of this form.

The present collections include :

—

8 cJ and 8 $ from Eotuma ; 1 J and o 2 from Funafuti

;

2 (^ and 5 $ from Lif u, Loyalty Islands ; 1 d and 1 $ from
the Isle of Pines ; 1 c? and 1 $ from Talili Bay ; 1 $ from Ealu

;

1 c?) locality not stated.

There are besides the following specimens of var. smithii :
—

1 (5 and 2 $ from Eotuma ; 1 d and 2 2 from Lifu, Loyalty
Islands.

4. GoNODACTiLvs ESPiNOSUS, sp. n. (Plate V. figs. 5, 5 a, b.)

Definition.—" A Gonodactylus with cylindrical eyes ; blunt,

rounded antero-lateral angles of the rostrum ; elongated carapace

with rounded antero-lateral and almost rectangular postero-lateral

angles ; lateral margins of first exposed thoracic segment not pro-

duced, of second produced and square, of third produced and
truncate, of fourth produced and subacute ; lateral margins of first

to fifth abdominal segments with small carinse, but not produced
into a spine; sixth abdominal segment with four rounded dorsal

3*
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prominences, and with two lateral carinse, each produced into a

spine ; telson with three rounded dorsal longitudinal prominences

not bearing spines, and with four narrow elongated carinse posterior

to the rounded prominences ; lateral and intermediate marginal

spines of the telson obsolete, submedians long and each tipped

with a minute movable spinule."

Colour (in alcohol) a uniform dark olive-green.

Length of the single ( c? ) specimen IS mm. from tip of rostrum

to bottom of groove between submedian spines of telson.

This species closely resembles G. cMrayra, from which, how-
ever, it differs in the absence of the intermediate spines of the

telson and in the consequently more elongated shape of that

segment.

1 S from Kotuma.

5. GONODACTXLUS GLABROUS BrOoks.

Gonodactylus glabrous, Brooks, ' Challenger ' iStomatopoda, p. 62,

pi. xiv. fig. 5, pi. XV. figs. 7, 9 (1886).

Gonodactylus qraphurus, de Man, Arch. f. Naturges., Jahrg. 53,

Bd. i. p. 573 (1887).

Gonodactylus glaber, Pocock, Ann. Mag. Nat. Hist. 6, xi, p. 474
(1893).

Pocock regards the name of this species as due to a misspelling

in the original description, but, as it appears several times in

Brooks's article and is always spelt in the same May, this would
seem not to be the case.

1 2 from Kotuma.

6. Odoisttodacttlus scyllaeus (Linn.). (Plate V. fig. 6.)

Cancer scyllarus, Linnjeus, Syst. Nat. 10th ed. i. p. 633 (1758);
12th ed. p. 1054 (1766).

Squilla scyllarus, Pabricius, Ent. Syst. t. iii. pt. i. p. 512 (1793).
Gonodactylus scyllarus, Latreille, Encycl. Meth. x. p. 472(1825);

Cuvier, B,. A. 3rd ed., Crust., Atlas, pi. Iv. fig. 2 ; Miers, Ann.
Mag. Nat. Hist. 5, v. p. 115 (1880).

Odontodactylus scyllarus^ Bigelow, Proc. U.S. Nat. Mus. xvii.

p. 495 (1894).

2 S and 2 $ from Botuma ; 1 $ from New Britain.

Pigure 6, PI. V^., represents the endopodite of the 1st abdominal
appendage of the male of this species.

7. PsEUDOsQuiLLA ciLiATA (Fabr.).

Squilla ciliata, Pabricius, Ent. Syst. t. iii. pt. i. p. 512 (1793).

Squilla stylifera, Lamarck, Hist. An. sans Vert. v. p. 189 (1818).
Pseudosquilla stylifera, Dana, Zool. U.S. Expl. Exped., Crust, i,

p. 622, pi. xli. fig. 4'(1852).

Pseudosquilla ciliata, Miers, Ann. Mag. Nat. Hist. 5, v. p. 108
(1880); Brooks, 'Challenger' Stomatopoda, p. 53, pi. xv. fig. 10

(1886).
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The specimens agree with Brooks's Pacific examples iu the points

in which the latter differ from his West Indian ones.

1 2 from Funafuti; 1 $ from Uvea, Loyalty Islands; 1 c^

from Blanche Bay, Loyalty Islands.

8. PsEUDOSQOiLLA oxYRHYNCHA, sp. n. (Plate VI. figs. 9, 9 a~d.)

Definition.— " A Fseudosquilla with broad, club-shaped eyes

;

rostrum transverse with a delicate median spine ; dactylus of the

raptorial claw with three teeth (including the terminal tooth) ; manus

of the raptorial claw with three movable spines ; two large dark

spots on the carapace not surrounded by a white ring ; lateral

process on the first free thoracic segment wanting, on the second

and third truncate, on the fourth subacute ; basal prolongation of

the uropods ending in two spines ; telson with median crest and

six other carinse (including those of the lateral margins), the

carinse immediately lateral to the crest being small and serrated."

Colour. Abdomen olive-green, mottled with paler green; carapace

greenish brown, mottled with cream ; raptorial claw brown (dacty-

lus purple), mottled with cream.

Length of the single ( c? ) specimen 88 mm. from tip of rostral

spine to bottom of notch between submedian spines of telson.

This species is intermediate between P. oculata BruUe and

P. ornata Miers. It resembles the former in the presence of a

small median spine on the rostrum, and the latter in having only

six carinse on the telson. From both it differs in the absence of

definite eye-spots on the carapace ; these being represented by two

irregular dark marks, not surrounded by lighter rings,

1 S specimen from Eotuma.

9. Ltsiosquilia maculata (Fabr.).

Squilla maculata, Fabricius, Ent. Syst. t. iii. pt. i. p. 511 (1793) ;

H. Milne-Edwards, Hist. Nat. Crust, t. ii. p. 518, pi. xxvi. tig. 11

(1837).
Lijsiosquilla maculata, Miers, P. Z. S. 1877, p. 138 ; id. Ann. Mag.

Nat. Hist. 5, v. p. 5, pi. i. figs. 1 and 2 (1880) ; Brooks, ' Challenger
'

Stomatopoda, p. 45, pi. x. figs. 1-7 (1886).

The marked difference observed by Miers (Ann. Mag. loc. cit.)

and by Brooks in the single females they were able to examine

holds good for the present specimens, the spines arming the inner

margin being, in the male, long, while in the female they are short,

and reduced proximaUy to mere serrations.

Mr. G-ardiner has been kind enough to furnish me with the

following note on the habits of this species :

—

" Lysiosquilla maculata (Fabr.). This species is found in the boat

channel at Rotuma. It lives in pairs in tunnels on the sandy

bottom. These are sometimes as much as 20 feet long, and usually

have two exit holes. Each hole is inhabited by a male and a

female, which take up their positions at the two exits, with the

dactylus and propodite of the raptorial claw widely extended and
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just projecting. Auy small fish passing over is seized, and the

animal retreats with it into its tunnel."

10. Squilla MULTiTUBEECUiATA, sp. n. (Plate YI. figs. 7, 7 a-c.)

Definition.—" A Squilla \sath elongated flattened eyes ; rostrum
subrectangular, without carinae, and with acute antero-lateral

angles ; dactyle of the raptorial claw with four teeth (including

the terminal tooth) on the inner margin, and three short teeth on
the outer margin ; carapace small, narrowed in front, with rounded
angles ; lateral processes on the fifth thoracic segment acute, on
the sixth to eighth subtruncate ; no carinas on the thoracic or first

five abdominal segments ; sixth abdominal segment longitudinally

corrugated ; telson covered \\it\i small blunt spines ; submediau
marginal spines of telson with movable tips ; several (four or

more) submedian spinules, several (six or more) intermediate

spinules.'*

Colour (in alcohol, specimens seem somewhat bleached) pale

yellow or greenish yellow.

Length (only 3 specimens), 12-13 mm.
This species would appear to be allied to Squilla quadridens

Bigelow [Johns Hopkins Univ. Circ. 106, p. 100 (1893)], and in

a less degree to S. polita Bigelow [J. Hop. Univ. Circ. 88 (1891)].

1 S and 2 $ from Sandal Bay, Lifu, Loyalty Islands.

EXPLANATION OF THE PLATES.

Plate V.

Fig. 1. Protosgtiilla trispinosa, p. 34, 5 > X 2.

la. „ ,, telson, x4.
2. Gonodajctylus chiragra, var. smithii, p. 34, $ , X H.
2 a. „ „ „ „ telson from the side, X4.
26. „ ,, „ ,, telson from above, x4.
3. G. oerstedi, p. 35, $, telson from above, x4.
4. G. chiragra, p. 34, telson from the side, x4.
5. G. espinosus, p. 35, c? , x 2.

5 a. „ cJ , telson from above, X 4.

5 6. „ (3", endopodite of 1st abdom. app. considerably magnified,
6. Odontodactylus scyllarus, p. 36, cJ> endopodite of 1st abdom. app.

magnified.

6a. Protosguilla cerehralis, p. 33, J, endopodite of 1st abdom. app. con-
siderably magnified.

Plate VL
Fig. 7. Squilla multitvherculata, p. 38, c? , X 6.

7 a. ,, „ telson from above, X 12.

7 6. „ „ telson from below, Xl2.
7 c. „ „ endopodite of 1st abdom. app. considerably

magnified.
8. Gonodactylus chiragra, p. 34, uat. size.

9. Pseudosquilla oxyrhytwha, p. 37, ^ , nat. size.

9 a. „ ,, endopodite of 1st abdom. app. magnified.
9 6. „ „ 1st maxilliped, X 2^.
9 c. „ „ 3rd maxilliped, X2'^.
9d. „ „ 5tli maxilliped, x2^.
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February 1, 1898.

Dr. Si. George Mitart, F.E.S., V.P., in the Chair,

Mr. Oldfield Thomas exhibited the skull of a Giraffe from West

Africa, which, with its anterior cannon-bones, had been presented

to the British Museum by Mr. W. Hume McCorquodale. The

animal had been shot by that gentleman's brother, the late Lieut.

Eobert Hume McCorquodale, of the 3rd Dragoon Guards, to the

south-east of the junction of the Benue and Niger, and came

therefore from a district whence Giraffes had never hitherto been

recorded. So far as could now be ascertained by the kind

assistance of Sir G. Taubman Goldie, its locality was approximately

8° E., and 7° N., and therefore very far from any part of the known

range of the genus. The nearest recorded locality seemed to be

Lake Tchad, some 600 miles distant, whence Denham and

Clapperton had obtained a young specimen formerly exhibited in

the British Museum.
In determining the affinities of this skull, Mr. Thomas had been

much aided by the clear diseutauglement of the characters and

synonymies of the Northern and Southern Giraffes in the paper

recently read before the Society by Mr. De Winton \ From this it

appeared, as was natural, that the Nigerian skull was undoubtedly

most nearly allied to that of the true Northern Giraffe, Giraffa

camelopard'alis ; but on careful comparison it yet seemed so different

in details that he thought it should be considered as representing

a Western subspecies of that animal.

The skull was clearly, judging by its extreme lightness and

fragility, that of a female, but was actually longer than any of the

three fine male skulls, representing both Northern and Southern

species, in the British Museum, and of course considerably

longer than any female skull, there being a decided difference in

size between the sexes. As another indication of the great size

of this Giraffe, it might be noted that although its cannon-bones

still had their epiphyses separate, their total length exceeded

that of the cannon-bone (with ankylosed epiphyses) of a female

Abyssinian Giraffe by nearly 3 inches, and scarcely fell short of

that in an old male Giraffe from the same region. These differences

in size are brought out by the measurements below.

In the form of the skull the most obvious and probably most

important difference was to be found in the proportions of the face.

While in the ordinary Giraffe the tapering forward of the face from

the orbits to the muzzle was even and gradual, in the present skull

it was exceedingly abrupt at first, from the very broad orbita,l region

to a point above the anterior premolars; then from this point

forward the muzzle was very narrow and slender, almost parallel-

sided, broadening again in the region of the very large spatulate nasal

opening. The latter opening, in its great length and breadth, was

' See P. Z. S. 1897, p. 275.
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quite unlike that found in any other skull examined. As indications

of the elongation of the face, the measurements given below of the

muzzle anterior to the teeth and of the mandibular diastema might
be specially noticed.

The horns were slender, as usual in the female, but their direc-

tion was doubly diiferent from that normal, as they were widely
divergent instead of parallel wlien viewed from in front, and,

when vieA^ed from the side, more vertically upright, instead of

lying back in the plane of the forehead. The third horn, for a
female, was well developed, its bony core forming an obsiously

distinct ossification on the top of the swollen frontals.

A large anteorbital vacuity was present on each side. There
was also a peculiar smooth-edged vacuity, large enough to admit a

human thumb, at the posterior edge of each squamosal, opening

into the canal that terminates below in the postglenoid foramen.

No trace of this vacuity was to be seen in other skulls, but although

perfectly symmetrical on the two sides, it was rather doubtful

whether it would prove to be more than an individual peculiarity.

On the lower side of the skull, apart from the striking difference

in aspect produced by the long parallel-sided muzzle, there was
little of importance to notice.

The following were the skull-measurements of Abyssinian and
Nigerian Giraffes (in millimetres) :

—

Old male. Adult female, Adult female,
Abyssinia. Abyssinia. Nigeria.

Extreme length 670 613 715
Basallength 580 546 640
Greatest breadth 303 265 282
Nasal opening, length from

gnathion to junction of nasals

with premaxillK 162 163 194
Do., breadth 68 65 67
Muzzle to orbit 380 354 416
Distance between tips of horns

(centres) 160 125 217
Muzzle to front of anterior

premolar 245 230 270
Lower jaw, angle to front of

bone' 521 480 558
Do., diastema 190 178 220
Weight, with lower jaw 19 lbs. 8 oz. 71bs. 6oz. lOlbs. 7oz,
Weight, without lower jaw 41bs. ll^bz. Olbs.lO^oz.

The East-African skull obtained by Mr. Neumann, and described

in Mr. De Winton's paper, weighed 22 lbs. 14§ oz. with, and 19 lbs.

6 oz. without the lower jaw.

Taking all the circumstances into consideration, Mr. Thomas
considered that this fine animal might be provisionally assigned

to the Northern species, Giraffa camelopardalis, of which it

would form a Western subspecies, that might be termed G. c.

peralta, on account of its superior height.

, Mr. Thomas expressed his appreciation of the scientific spirit

shown by Lieut. McCorquodale in preserving so clumsy and yet so
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valuable a specimen, and of the generosity shown by his brother

in presenting it to the National Collection.

It was much to be hoped that some of the many British officers

now in Nigeria would bring home further spoils of this magnificent

animal, so that zoologists might gain a better knowledge of its

characters and relationships.

Mr. Sclater exhibited photographs of the Giraffe now living in

the Society's Gardens, of the Giraffe presented to the Queen by

Chief Bethoen of Bechuanaland, which had died in the Society's

Gardens on the 20th of September shortly after its arrival, and of

the pair of Giraffes now living in the Zoological Garden of Berhu

(see P. Z. S. 1897, p. 813), in order to show the differences in

markings between the two forms Giraffa camelopardalis tyjpica

and 6-'.°. capensis (of. De Winton, P. Z, S. 1897, p. 276).

The following letter from Mr. J. Graham Kerr, F.Z.S., dated

from the Zoological Laboratory at Cambridge, January 28th, was

read :

—

" I have just received from my friend and correspondent in

Paraguay, Mr. E. J. Hunt, a letter in which he gives most interest-

ing information in regard to the dry-season habits of Lepidosmn.

During my recent stay in the Gran Chaco I was able to definitely

determine" that Lepiciosiren, like its African relative Frotopterus,

does retire into the mud at the commencement of the dry season, but

I was prevented by the untimely onset of heavy rains from pm-suiug

my enquiries further into the matter. On leaving the Chaco I left

behind with Mr. Hunt a set of questions in regard to the so-called

' cocoon,' which he very kindly agreed to do his best to answer

when the prolonged drought should provide the opportunity.

The result is the very interesting communication which 1 enclose,

and which will, I think, be of much interest to zoologists generally,

providing as it does the first account of the dry-season cocoon of

Lepidosiren. I need scarcely draw attention to the extraordinarily

close agreement of Lepidosiren in many points of detail to what is

already known to us in the case of Protopterns."

Mr. Hunt writes as follows :

—

"1. The nest made by the 'Lolach' in the dry season (see

figs. 1-3, pp. 42, 43), so far as I can ascertain, seems to be quite

drstinct from the burrow in which the eggs are laid. On the rising

of the water the beast comes out of its nest and seeks a convenient

place to lay its eggs, which may be near to or far from its nest of

the dry season. Prom the appearance of the inside of the nest, I

should say that on the return of the dry season the Lolach does not

return to the place that it used for the laying of its eggs, nor is

there any sign of it near its dry-season nest.

" 2. The entrance or exit of the nest is by the side of the roots

of the papyrus (phi), the cutting swamp-grass, or the bulrush.

The circular entrance, two and a half inches in diameter, is plugged
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from the inside with a round piece of cjay, hollow and smooth
inside from the pressure of the Lolach's nose. Surface clay is

employed to plug the entrance, and the only thing visible from
the outside is this convex plug fitting into the rim of the round
entrance, and sometimes, adjacent, another hole more or less filled

up, often entirely so, and consequently invisible, where the beast

first entered the earth. The original entrance is sometimes used
(perhaps most generally used) for the door of the finished nest.

The outside plug is pierced with two or three round holes, very
small as if formed by a big worm, and in which a peppercorn
could be tightly fitted. These are evidently formed by the placing

together of the pieces of clay, because in the inside (which is

smooth and concave) the hole is not round but slit-like, showing
the joining. This is not always the case. Some are round inside

as on the convex side. The inside of the plug is slightly damp
and slimy, but tasteless.

rig. 1. Fig. 2.

'
'"

/ )
^

Views of two dry-season burrows of Lepidosiren, as seen in section.

" On removing the outer plug, a long crooked channel appears,

about two and a half or three inches in diameter, leading without
obstruction to the creature's bed. This channel, like the inside of

the plug, is moist and slimy, the moisture increasing in amount as

it reaches the head of the beast. The channel varies in length
from twelve to twenty inches. In the case of a long channel,
several plugs are employed, at every four or six inches. In one
nest five jjlugs were found. The first three were like the one at

the entrance ; the breathing-holes small and round on the outside

but not always round inside, the slit varying in size from a quarter
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to three-quarters of an inch. The last one close to the head of the

Lolach had the appearance of being unfinished. It had the usual

two round holes—a slit, and in the centre a circular opening an

inch in diameter.
" 3. The inside of the ' cocoon ' contains no grass or weeds, but

is damp and slimy hke the channel leading to it, only very much
damper, and the sides are lined with a gelatinous but tasteless sub-

stance, and on the removal of the beast from its sleeping-place,

the moisture is visible, congregated at the foot of the nest in a

very small quantity. There is very little space between the walls

of the nest and the animal itself, especially near the head. The.

foot of the nest is deeper, but nothing but firm clay lined with

this slimy, sticky, gelatinous fluid already mentioned.

Mk. 3.

View of a dry-season burrow of Lepidosiren, as seen in section.

" 4. The average size of the cocoon in which the Lolach sleeps is

14 X 6 inches. It is oblong in shape, about six inches at the foot

and three or four inches at the mouth in width.
" The specimens I personally took from the cocoons were all

full-grown ones, but the Indians have caught young ones, an inch

in diameter and about a foot long, in their nests.

" 5. The nest varies in depth from the surface from fourteen to

twenty inches. It is slanting, the head sometimes being four

inches higher than the bottom of the nest. The Lolacli lies on his

belly and chin, his tail is brought over the right eye and round the

mouth, so covering the whole face. The head is of course nearest

to the opening.
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" 6. When seen in the nest the Lolach is of a ligbt brownish

colour, its skin is soft and slimy, being coated with a similar sub-

stance to that with which it lines the clay walls of its house. On
being exposed to the light, it soon becomes dark coloured and the

skin dry and hard.
" 7. No signs whatever of a tube of gelatinous material appear

either in the nest or in the channel leading outward to the

opening, and the lips of the fish seem to be completely covered

with the tail that is brought o\er the mouth.
" 8. The centre of the s\\"amp, where the deepest water is, seems

.to be a moi'e favoured part for the nests than in the shallow coasts.

One nest that I dug out had an exceedingly long aud tortuous

ohanuel, the bottom of the nest being twenty inches below the

surface and three feet away from the opening. I believe it to be

an exception.
" On the rising of the water they push out the plug, and remain

for a little while ^\ith their noses out, before they finally leave

their winter home."'

Mr. Gr. A. Boulenger, F.R.S., gave ati account of the Fishes

collected by Dr. J. Bach in the Kio Jm*ua, Brazil. Fifty-one

species were enumerated, of which nine \vere described as new, and
named as follows :

—

Platystoma juruense, Oxydoras trimaculatvs,

0. trachyparia , 0. hachi, 0. ehnf/atus, C'hceiostomiis haclii, Aceslra

c/ladivs, Cetengraulis juruensis, and Stemarchus tauicmdua.

This paper will be published in full in the Society's ' Trans-

actions.'

The following papers were read :
—

1. On the Anatomy of an Australian Cuckoo, Scythrops

nov(B-hoUandi(S \ By Frank E. Beddard, M.A., F.R.S.,

Prosector to the Society.

[Eeceived December 7, 1897.]

So far as I can discover there is no account extant of the

structui'e of the soft parts of Scythrops novce-JiolIandice, save a few
very brief notes on a " Bird, of the Toucan-kind, from New
Holland," by John Hunter ", and some facts conceruing the

ptervlosis by Nitzsch ^. Certain parts of the skeleton, on the other

hand, are dealt with in Eyton's ' Osteologia Avium,' and the

skull has been described by Parker *.

^ I am indebted for the specimens, upon the examination of which this

communication is founded, to the kindness of Mr. A. J. North, C.M.Z.S., of the
Australian Museum.

- ' Essays and Observations. &c.,' ed. by R. Owen, Loudon, 1861, vol. ii.

p. 286.
^ ' Ptervlography,' Engl. ed. by Sclater, Ray Soc. Publ.
» Trnns. Linn. Soc. (2) vol. i.
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§ External Characters and Pterylosis.

This Cuckoo has a small nude oil-gland. There are 10 rectrices.

The fifth remex is not missing ; the bird is therefore quinto-

cubital. The pterylosis has, as already mentioned, been described

by Xitzsch ; and 1 have not much to add to his account. The
ventral tract, however, appears to me to bifurcate at the commence-

ment of the breast ; each half then, as in Centropus &c.\ again

divides into an inner and outer branch. I find these two branches

more distinct than they are figured by Nitzsch, while their point

of rejunctiou is beyond the posterior margin of the sternum and is

not very conspicuous. On the dorsal surface of the body the

median apterion is distinct but narrow ; there is no brealc between

the anterior and posterior portions of the dorsal tracts, such as

occurs in some Cuckoos.

§ Muscular Anatomy.

In dissecting the muscles of this bird the first poiut to which I

attended was the arrangement of the muscles of the thigh. Garrod"

divided the Cuculidse into two groups, one with the muscular

formula ABXY-f-, the other with the reduced formula AX 5^-1-.

Garrod's list was afterwards extended by myself ^ Seythrops

belongs (as I expected that it would, after an examination of the

pterylosis) to the former group. It has the complete muscle-

formula, both femoro-caudal and accessory femoro-caudal being

large and fleshy. They fuse early and are inserted in common.

The ambiens is large and conspicuous.

The glutcms primus extends beyond the acetabulum.

There is one other poiut in the structure of the hind limb to

which I desire to direct attention. Garrod* described the deep

flexor tendons of the Cuculidae as " Galhnaceous," i. e. the tendon

of the flexor longus hallucis is united to the common tendon of

the flexor profundus by a vinculum. This statement has been

copied as applying generally to the Cuckoos. It does certainly

apply to a large number, including Scythrops. But the late W. A.

Torbes found that in C'entropus and Pyrrhocentor the flexor longus

hallucis is totally absent.

As to the muscles of the fore limb I have nothing of interest to

record. The tensor patayii brevis tendon is simple and undivided ;

it is reinforced by no biceps slip.

The expansor secundarioriim is present. The anconeus longus

sends off a tendinous slip to the humerus as in most Cuckoos.

§ Visceral Anatomy.

On opening the body-cavity of Scythrops an arrangement of

' Beddard, " On the Structural Characters and Classification of the Cuckoos,"

p. Z. S. 1885, p. 16S.
- " On certain Muscles of the Thigh of Birds, &c.," P. Z. S. 1873, p. 62«.

^ Loc. cit.

* " On the Disposition of the Deep Plantar Tendons in different Birds "

P. Z. S. 1875, p. 339.
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certain of the uiembranes partitioning the cceloin was observed

that is not at all common among birds. The two liver-lobes were

concealed behind transverse partitions extending across the body-

cavity. On the right side of the body the partition \\as denser

than on the left, with tough strands of connective tissue running

in it. Anteriorly these vertical transverse partitions are attached,

like the oblique septa and the umbilical ligament, to the pericardium.

A structure of this kind seems to have been up to the present

only met with in certain Picarian birds, in Owls and in Parrots.

It seems now to be the prevalent opinion that the Owls, Parrots,

and Coccyges are not so far away from the Pico-Pasierine division

as Garrod attempted to prove.

As to the alimentary tract the gizzard is large ; the intestines

are capacious but short, the measurements being as follows :

—

Large intestines 4-5 inches ; small intestines 21) inches ; csBca

6-5 inches.

Of the two lobes of the liver the right is very much the larger.

There is a gall-bladder.

The organ of chief classificatory importance, however, among the

viscera is the syrinx. The sjTinx is of quite the typical tracheo-

bronchial form, the intrinsic muscles being attached to the second

bronchial semiring. The membraua tympaniformis is well

developed. The bronchidesmus is incomplete, i. e. it does not

extend up to the junction of the bronchi.

The structure of the syrinx, therefore, combined %\ith the

characteristics of the pterylosis and the muscles of the leg, shows
that Scythrops is an ally of Eudynamis and Phcenicophaes,

§ The Skeleton.

The skull of ScythrojJS has been studied by the late Prof. Parker',

who, ho\\e\er, did not compare it much with the skull of other

Cuckoos. I have compared Seythrops M'ith the following genera

:

Cnculus, Coccystes, Ceutropus, Pyrrhocentor, Croto2>Jtaya, Saurothera,

Piaya, Guira, Geococcy.v, Diplopterus, Eudynamis, PJioenicopliaes, and
lihinococcyx.

The skull is not only larger than in any of the Cuckoos mentioned,

but it is more massively constructed. This is seen especially in

the face region. The external parts, for instance, are more reduced

than in any other Cuckoo. In no Cuckoos are the external nares

extensive, and in all they are impervious save in Cuculus and
Pyrrhocentor, where the osseus septum is partly defecti\e. In
Scythro])S they are relatively very small round orifices, immediately

and almost completely occluded by a flap of bone running obliquely

inward. In Crotophaya the nares are nearly as much reduced.

The massiveness of the skull is also seen in the interorbital

septum, which is complete, save that the optic foramina are fused

into one. In all other Cuckoos there are one or more vacuities

in the bony wall. The large massive bill has also brought about a

» Op. cit.
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more than usually strongly desmognathous palate (fig. 1). The
maxillo-palatiues are fused i'or their entu-e length, though grooved

and even fenestrated in the middle. The palatines are comjjletely

fused together posteriorly, where the external lamina is absent.

In front the two bones gradually get broader and diverge from

Rg. 1.

Skull of Bcythrops, ventral view.

A, OS uucinatum; B, vomer; P, junction of palatines.

each other. The internal edges of the palatines converge in front

and nearly meet where a small splint of bone (a vomer) is wedged
between them. The palatine bones are very deep, the ascending

lamina being large. The pterygoids are hammer-shaped bones,

their junction with the palatines being expanded in a vertical

direction.

In other Cuckoos the palatines have not a well-developed

ascending lamina, there is no fusion posteriorly or approximation



43 ox THE ANATOMY OF SCTTHBOPS NOV^E-HOLLANDI^. [Feb. 1

anteriorly between these bones (see fig. 2), while they diminish

instead of slightly increasing in diameter from behind forward.

Finally, the pterygoids are not expanded in other Cuckoos in a

vertical direction at their junction with the palatines, and the

Fig. 2.

Skull of Eudynamis.

A, OS uncinatum ; P, palatine.

maxillo-palatines are incompletely fused behind. The lacrymal

bones in ScytJirops are large, the descending process nearly reaching

the jugal : between the descending limb of the lacrymal and the

massive ectethmoid process is an intercalated bonelet—the os

uncinatum, duly referred to by Parker. I have found these bones

also in Eudyn'amis^ {cf. figs. '6 & 4, p. 49), where they are larger

than in (my specimen of) ScytJirn23s and very neai'ly reach the

palatines. Shufeldt has denied their existence in Geococc>/.v ".

Auiong the other genera of Cuckoos that I have examined it is

only Eudi/namis and certain other American genera (viz. Crotoplmga,

Guira, Diplopterus, and Geococcyx) that have a massive descending

process of the lacrymal.

In SaurotJiera and in other Old World genera ' this process is

short, or, if long, a slender style.

Scythrops has fourteen cervical vertebra, of which the last three

bear ribs progressively increasing in size, those on the 12th being

' I take this opportunity of mentioning that Eudynamis has better rudiments

of basiptei-ygoid processes than any Cuckoo which I have examined, except

Bhinococcyx. This is noteworthy in view of the possibly archaic characters of

the Phoenicophainse with complete muscular formula of leg and tracheo-

bronchial syrinx.
- " Contributions to the Anatomy of Geococcyx californianus," P. Z. S. 1886

p. 488.
' ? as to Ccniropus.
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very minute. Contrary to -what is found in many Cuckoos ' the

atlas is notched, not perforated, for the odontoid process ;
the notch,

rig. 3.

Skull of Scyth rops, lateral view.

A, 08 uncinatum.

Kg. 4.

Skull of Eudynamis, lateral view.

A, OS uncinatum.

however, is very nearly converted into a perforation. Four ribs

reach the sterniun, the vertebra bearing the last complete rib being

the last free dorsal.

2. On a Collection of Lepidoptera made by Mr. F. V. Kirby,

chiefly in Portuguese East Africa. By Arthur G.

Butler, Ph.D., F.L.S., F.Z.S., &c.. Senior Assistant-

Keeper^ Zoological Departnoent. British Museum,

[Eeceived November 29, 1897.]

The collection of which the following is an account is chiefly of

interest because of the care with which most of the specimens have

been labelled, and from the fact that the supposed dry- and wet-

season forms of some of the species were both secured. There are

also several forms which are by no means common in collections,

and an interesting extreme form oi Almm nyassce, var. ochracea,

1 Ehinococcyx, Cucuhis, Saurothera. In Eudynamis, Guira, and Biplopterus

there is a notch nearly converted into a foramen.

Peoc. Zool. Soc—1898, ^o. IV. 4
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very deep in colouring;, with the ochreous belt of the primaries

united to a spot of this colour w ithin the diseoidal cell and that

of the secondaries covering almost the entire basal two-thirds of

these wings.

The following is a list of the species :

—

EHOPALOCEEA.

Ntmphalid^.
1. Amauris echeria Stoll.

Eastern Transvaal and Portuguese East Africa.

2. Amatjris albimaculata Butl,

Eastern Transvaal.

3. Amaxtris ochxea Boisd.

Eastern Transvaal, and Shiringoma and Makaya districts,

(Portuguese East Africa), November 1896.

4. LiMNAS CHRvsippus Linn.

Eastern Transvaal, Nyakongoli, Makoto, August 21st ; Shirin-

goma and Makaya districts, November 1896 and January 1897.

5. GrNOPHODES DIVERSA Butl.

Inure ; Patawali, 27th August, 1897.

6. MeLANITES LIBYA Dist.

Inure.

7. Melanitis solandra Fabr.

Inure ; Mkanga Mivana, 10th September, 1896.

Both wet and dry forms were obtained ; the specimens (dry-

season) from Mkanga Mivana were terribly shattered, having

probably been long on the wing.

8. Samanta perspicua Trim.

Inure.

Wet, intermediate, and dry forms were obtained, the last being

my S. simonsi and thus proving the correctness of Mr. Marshall's

supposition. In the intermediate form, however, the fulvous

colouring of S. simovsi is only indicated on the ocelliferous area of

the wings.

9. Mycalesis saeitza Hewits.

Eastern Transvaal and Inure.

Wet, intermediate, and dry-season examples were obtained
;

S. caffra is represented by the intermediate form.

10. PHYSCiEKURA PIONE Godm.

Inure.
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11. Ypthima pupillaeis Butl.

Inure (dry-season form).

The ocelli are reduced to points on the under surface.

12. EURALIA WAHLBERGI Wallgr.

Makaya district, January and Tebruary 1896 ; Inure.

The specimens are a good deal worn.

13. Edealia kirbyi sp. n.

Nearest to E. deceptor, but in the character of the white
markings reminding one of Panopea delagoce, the belt crossing

the median vein of primaries being narrower and barely visible

above the second, median branch ; the subapical belt also decidedly

narrower, so that the space between the two belts is of nearly

double the width ; the other white spots on these wings similarly

placed to those in E. deceptor, but that towards the base of the cell

much smaller ; the belt across the secondaries narrower and whiter

;

the outer border consequently half as wide again as in E. deceptor,

the subapical series of white spots very small or wanting, and the

submarginal spots small and squamose ; below the differences are

similar, the costal area of secondaries being much browner.

Expanse of wings 87 millimetres.

Shiringoma and Makaya districts, November 1896.

This is doubtless a representative form of E. deceptor, but differs

quite as much in character as any of the other described species of

its genus, excepting perhaps E. asamhara of the E. anthedon group
and E. mechowi of the E. dinarcha group.

14. Hypolimnas misippus Linn.

Shiringoma and Makaya districts, November 1896.

15. Ohaeaxes taeanes Cram.

Makaya district, January and Eebruary 1896.

16. JUNONIA ACTIA Dist.

Chiperoni, Portuguese Central Africa, September 1896.

17. JuNONiA CUAMA Hewits.

Chiperoni, September 1896, and Inure.

18. JuNONiA ELGiVA Hewits.

Eastern Transvaal ; Chiperoni, September 1896 ; Shiringoma

and Makaya districts, November 1896 ; Inure.

19. JujsroNiA AETAXiA Hewits.

Chiperoni, September and October ; Shiringoma and Makaya
districts, November 1896.

20. JuNONiA CLELiA Cram.

Eastern Transvaal, and Inure, Portuguese East Africa.

4*
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21. JtJNONiA Boopis Trim.

Nyakongoli, Makoto, August 21st ; Chiperoni, September 1896.

22. Protogoniomobpha anacardii Linn.

Eastern Transvaal and Portuguese East Africa.

23. Protogoniomobpha aglatonice Godt.

Inure.

The vars. cujlatonice and nebulosa were both obtained.

24. PxRAMEis CABDTii Linn.

Eastern Transvaal.

25. EUEXPHUEA ACHLYS Hopff.

(S . Chiperoni, Portuguese Central Africa, September 1896.

26. EuETPHENE senegalensis Hiibn.

2 . Chiperoni, October 1896.

27. Ateeica galene Brown.

Patawali, Portuguese East Africa, 27th August, 1897.

Only one much damaged male of this species was obtained.

28. EuPH^DEA neophron Hopff.

Portuguese East Africa.

No exact locality is given on the envelope.

29. Ceenidomimas concoedia Hopff.

2 . Patawali district, Portuguese East Africa.

The single example obtained corresponds exactly with Hopff'er's

figure in the colouring of the upper surface, but the innermost
row of black spots on the secondaries is absent (as is sometimes the

case in the nearly allied C. crawshayi) : on the under sui'face the

colouring is a little deeper than in the figure : but, as I pointed

out when comparing C. craivshcn/i with Hopffer's figures, the blue

spots on the primaries (excepting at apex) are not connected with
the blue outer border ; on the other hand this border is not
continuous on the primanes as represented m Hopffer's description

and figure. In some of the characters which distinguish 0. craw-

shayi from C. Concordia the present specimen therefore seems to be
intermediate, though the more varied and blue-tinted upper
surface with the wider bifid whitish subapical bar give it a
different aspect from any of the females of the Nyasa type ; so

that, until the separation of the spots from the border on the

under surface has been proved to be variable, the two forms must
still be kept apart.

30. Ceenis boisdutali Wallgr.

Eastern Transvaal.

The example ]iow received agrees most nearly with one ^^hich
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we received from Zomba in 1895, and differs about as much as the

other forms to which names have been given recently ; but

considering that the majority of tbem occur in Natal, there can

be little doubt that they are either seasonal forms or sports of two

or three variable species at most. We received typical C fmsduvali

from Zomba in 1893.

31. Neptis AGATHA Cram.

Chirimani, Portuguese East Africa, August 31st in open forest

;

Inure ; Chiperoni, Portuguese Central Africa, October 1896.

The variation in size of this species is extraordinary ; the

Chiperoni example has an expanse of 70 millimetres.

32. Atella phalantha Drury.

Eastern Transvaal and Portuguese East Africa.

Both the wet-season form {A. columbina) and the dry form

(A. phalantha) were obtained.

oc
33. Byblia acheloia Wallgr.

Eastern Transvaal ; Inure ; Chiperoni, September 1896.

The typical dry form aud the wet-season B. vidr/aris were both

obtained.

34. Etjrytela drtope Fabr.

S . Inure.

35. AcR^A cabira Hopff.

Inure.

The specimens all have the pattern of the variety ajyedda.

36. AcR^A SERENA var. buxtont Butl.

cJ . Portuguese East Africa.

37. AcRiEA liXciA Eabr.

Eastern Transvaal and Nyakongoli ; Makoto, Portuguese East

Africa, 21st August.

Only two examples without head or abdomen.

38. AcR^A DOTTBLEDATi Guer.

Eastern Transvaal ; Chiperoni, October 1896 ; Nyakongoli, 21st

August.

39. ACR^A NATALICA Boisd.

NyakongoH, 21st August.

40. AcrjEA ACRiTA Hewits.

Eastern Transvaal ; Nyakongoli, 21st August ; Chirimani, 31st

August ; Chiperoni, September 1896 ; Patawali district in open

bush country and plantations.

41. ACR^A AGLATONICE WestW.

2 ? . Portuguese East Africa (exact locality not noted).
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42. AcR.iiA ANEMOSA Hewits.

Nvakongoli, 21st August; Shiringoma and Makaya districts,

November 1896.

Ltc^nid^.

43. Aljesa ntass^ var. ochracea Butl.

Inure.

A very interesting form of this variety.

44. Poltommatus BjEticus Linn.

Inure; Chiperoui, September 1896.

45. Catochrtsops osiris Hopff.

Eastern Transvaal and Portuguese East Africa.

46. Catochrtsops Patricia Trim.

(S . Chiperoni, October 1896.

A curious aberration with white-edged elongated blacldsb spots

across the disc of the wings.

47. Tahucits plinius Eabr.

Inure.

48. Cactreus LiifGEUS Cram.

Patawali, in plantations.

49. Zeritis harpax Fabr.

Eastern Transvaal.

50. Crudaeia leroma "Wallgr.

Inure.

51. Myrina FiCEDtJLA Trim.

Eastern Transvaal.

52. YirachoIjA antalus Hopff.

Inure.

53. loLAUS PHILIPPUS Fabr.

Eastern Transvaal and Inure.

54. loLAirs buxtoki Hewits.

2 . Chiperoni, September 1896.

55. loLAUS PALLENE Wallgr.

Chiperoni, September 1896.

56. Stugeta bowkeri Trim.

Inure.
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Papilionid^.

57. Mtlotheis agathika Cram.

Eastern Transvaal, NyakongoH, August 21st ; Chirimani, August
31st.

58. Ntchitowa medusa var. alcesta Cram.

Portuguese East Africa.

1 believe this genus consists oE one variable species, but the
variations o£ the African and Mascarene examples are somewhat
different from those of Asia and Australasia, so that there is some
excuse for keeping them separate.

59. Teeias brigitta var. zoe Hopff.

Eastern Transvaal.

60. Teeias maeshalli Butl.

2 • Patawali, Portuguese East Africa.

A small example of the intermediate-season form.

61. Teeias ha.pale var. w^thiopica Trim.

Patawali and Inure.

62. Teeacolfs regina Trim.

6 2 . Wet form, Makaya district, January and February 1896.

$ . Dry form, Shiringoma and Makaya districts, November 1896.
The female of the wet form(2'. ancLv) is, though rubbed, a new

variety to me, the usual white spots on the apical area of the
primaries being replaced by spots of rosy violet.

63. Teeacolus ionb Godt.

5 2 . Portuguese East Africa, Makaya district, January and
February 1896.

64. Teeacolus sipylus Swinh.

c? (5 . Portuguese East Africa (no exact locality noted).

65. Teeacolus ithonus Butl.

(S . NyakongoH, Makoto, August 21st
; $ . Patawali.

The male (var. ignifer) is too much injured to be fit for the
collection ; the female is a starved intermediate-season form.

66. Teeacolus omehale Godt.

Eastern Transvaal.

67. Teeacolus mutans Butl.

5 . Portuguese East Africa (wet-season).

68. Catopsilia ploeella Fabr.

Nyakongoli, August 21st ; Chiperoni, October ; Shiringoma and
Makaya districts, November 1896 and January 1897,
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69. Belenois thysa Hopff.

Nyakongoli, August 21st.

70. Beleistois severina Cram.

Eastern Transvaal ; Portuguese East Africa, Patawali district.

The wet form {B. injida), the intermediate form, and the dry

form (B. severina) are all represented.

71. Belenois mesentina var. lordaca Walk.

5 . Portuguese East Africa.

72. Belenois zochalia Boisd.

$ . Dry-season form, Chirimani, August 31st.

73. Leuceronia argia Eabr.

Shiringoma and Makaya districts, November 1896.

74. Papilio nyass^ Butl.

Makaya district, January and February 1896.

75. Papilio polistratus Grose-Smith.

2 . Makaya district, January or February 1896,

Differs from the illustration of the male in its greater size ; the

pale markings on the primaries, excepting at external angle, are

much broader ; the markings on the basi-abdominal half of the

secondaries are also broader, but the crescentic markings above

the tail are very indistinct.

76. Papilio coeinneus Bertol.

Inure, Nyakongoli, August 21st ; Shiringoma and Makaya
districts, November 1896 and January 1897.

77. Papilio leonidas Fabr.

Makaya district, January and February 1897.

78. Papilio demoleus Linn.

Eastern Transvaal, Makaya district, January and February 1897.

79. Papilio erlnus Gray.

Eastern Transvaal, Makaya district, January and February 1896,

80. Papilio merope var. DARDAiors Brown.

Makaya district, January and February 1896.

Hespeeiid^.

81. Tagiades flesus Fabr.

Patawali.
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82. Eretis DJiELJEL^ "Wallgr.

Portuguese East Africa (exact locality not noted).

83. AlTDRONTMUS PHILANDER Hopff.^

Chiperoni, September 1896.

84. Baoris nbtopha Hewits.

Chiperoni, September 1896.

Corresponds nearly with Trimen's figure o£ B. roncilgonis above

and with Karsch's colouring o£ B. cojo below. Two examples

which we have from Fwambo, Tanganyika, have the under surface

mostly bright ochreous and scarlet, but with the same markings

exactly as in B. roncilgonis.

85. Ehopalocampta pisistratus Eabr.

Portuguese East Africa (no exact locality noted).

HETEROCEEA.

ArCTIIDjE.

86. Dbiopeia PtjLCHELLA Linn.

Eastern Transvaal and Inure.

87. Aletis monteironis Druce.

$ . Portuguese East Africa.

88. Leptosoma leuoonoe HopfF.

Inure.

1 I take this opportunity of describing a beautiful new species of Cyclopides

from Fwambo, Tanganyika, collected by Mr. A. Carson :

—

Cyclopides caesoni sp. n.

Nearest to C. perexcellens, the wings slightly broader in proportion to their

length ; the upper surface of a somewhat deeper olive-brown, the fringe of the

primaries ochreous at external angle ; no ochreous spots in the discoidal cell

;

the spots on the disc larger, the three uppermost (bifid) spots much paler

;

the fringe of the secondaries varied with dark brown : on the under surface of

the primaries there is a well-defined pale ochreous streak above the cell from

base to middle of wing, but no ochreous spot within the cell ; the three upper-

most discal spots as above, but the lowest spot very small ; the secondaries

below are cream-coloured with slight silvery reflections ;
the veins and outer

margin black, but not the abdominal margin ; a costal streak to middle, a

quadrate patch from costal to subcostal vein above the cell, two similar patches

placed obliquely above each of the subcostal branches, a quadrifid band from

second subcostal branch across the end of the cell almost to the submediau

vein and a quinquefld submarginal band between the same veins, deep ochreous

bordered with black ; a squamose pale ochreous longitudinal submedian streak,

broadly interrupted by blackish brown, from the extremities of the two transverse

deep ochreous bands to the submedian vein. Expanse of wings 34 millimetres.

Three males in the British Museum collection.
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AGARISTID;E.

89. Xanthospiloptebtx superba Butl.

Sbiringoma and Makaya districts, November 1896,

NOCTUID^.

90. T^niopyga syltina Stoll.

Cbiperoni, September 1896.

H T p s I D -^.

91. Egybolia vaillantika Stoll.

Inure.

Geometrid^.

92. COMIB.TKA LEUCOSPILATA AValk.

Portuguese East Africa (exact locality not noted).

3. On the Vascular System of the Chiroptera. By N.

H. Alcock, B.A., M.D.^ Assistant to the Professor of

Institutes of Medicine, Trinity College, Dublin \

Part I.—Thoracic Vessels of Pteropus medius ; with a

Summary of the Literature of the Chiroptera.

[Received October 13, 1897.]

The anatomy of the Chiroptera has been the subject of many
and interesting researches. Dobsou^, in addition to numerous

1 Comiuunicated by Prof. G. B. Howes, F.E.S., F.Z.S.
'^ DoBsoN. Gr. E.— ' Catalogue of the Chiroptera in the British Museum,'

.567 pp., 30 pis. ; London, 1878 (contains many references, chiefly to syste-

matic papers). ' Monograph of the Asiatic Chiroptera ' (includes European
forms) ; London, 1876. " Secondary Sexual Characters in the Chiroptera,'' Proc.

Zool. Soc. 1873, pp. 241-2.'J2. " On the Structure of the Pharynx, Larynx, and
Hyoid Bones in the Genus Epomoplwrus'' loc. ait. 1881, pp. 68.5-693. " Mono-
graph of the Group Afoload," loc. cit. 1876, pp. 701-735. " Structure of Feet,

Claws, and Wing-membrane of Mystacma tuherculata" loc. cit. 1876, pp. 486-488.
" Monograph of the Genus Taphozous," loc. cit. 1875, pj5. 546-556. " On
Peculiar Structures in the Feet of certain Mammals, which enable them to

walk on smooth perpendicular surfaces," loc. cit. 1876, pp. 526-535, pi. Iv.

( Vct-peruqo, Mysfaciiia, Thyroptera, Hyrax). " On the Phalanx missing from
certain Digits in the Manus of Chiroptera,'' Journ. Anat. Phys. xvi. p. 200.
" Osteology of Tricsnops pcrsicus," Journ. Asiatic Soc. Bengal, xli. pp. 136-142,

pi. y\. " Chiroptera in Genoa Civic Museum etc.," Ann. Mus. Genov. (2) ii.

pp. l(i-19. " Eeport on Accessions to our Knowledge of the Chiroptera etc. in

1878-1880," Rep. British Assoc. 18S0, pp. 169-197. "Geographical Distri-

bution of Chiroptera," loc. cit. 1878, pp. 158-167. "Chiroptera in Gottingen

Museum," Bull. Soc. Zool. France, 1880, pp. 232-239. " Pteropus rodericensis,"

Phil. Trans, clxviii. p. 457. " Conspectus of Sub-orders, Families, and Genera
of Chiroptera, arranged according to their natural afEnities,'' Ann. N. H. (4)

xvi. pp. 345-357, and additional remarks, loc. cit. (4) xviii. pp. 34.5-347.
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minor papers, has described the general anatomy oE the Oi'der,

with a complete systematic arrangement of all the known genera

and species, up to the year 1878. In more recent times Allen ^ has

done the same for the North-American Bats. Macalister '\ in an

able and comprehensive paper, has recorded the comparative

anatomy of the muscles of the group ; and Maisonneuve ^ has given

a complete account of the myology and osteology of Vesjpertilio

murinus. Eobin "' treats of the respiratory, digestive, and genito-

urinary organs of the Order ; and the embryological researches of

Van Beneden and Julin° on the formation of the amnion here

and in the Mammalia generally are well known. But with the

exception of Kdse \ who, in his paper " Beitrage zur vergleicheuden

Auatomie des Herzens der Wirbelthiere," incidentally refers to

the heart of Pteropus poliocephalus and Vespertilio { Mi/ofus) murinvs,

and HyrtP, who in 1864 described the arrangement of some of

^ Allen, H.—" A Monograph of the Bats of N. America,'" Bull. U.S. Nat.

Museum, No. 43, Washington, 1893, 193 pp., 37 pis. See also Washingt.

Smiths. Inst. 1864, 8vo, 85 pp., woodcuts. Introduction to Monograph (1893),

in P. U.S. Mus. xvi. pp. 1-28. " On the Molars of Pteropine Bats," Proc.

Ac. Nat. Sci. Philadelphia, 1892, pp. 172-173. " Colour-marks in the Pteropo-

didse," loc. cit. 1890, pp. 12-30. " Note on the Mammary Glands of Bats,"

loc. cit. 1880, p. 133. " Note on the number of the Phalanges of Bats," loc. cit.

1880, p. 3.59. "On the Temporal and Masseter Muscles of Mammals,"
loo. cit. 1*80, pp. 226-228. " On the Embryos of Bats," Contrib. Zool. Lab.

Pennsylvania, i. Art. 2, pis. v.-viii. " On a Eevision of the Ethmoid Bone in

the Mammalia, with special reference to the description of this bone and of

the sense of smell in the Chiroptera," Bull. Mus. Comp. Zool. Harvard, x.

p. 13.5, and an earlier paper, loc. cit. No. 5, pp. 121-122. "On the Tarsus of

Bats," Am. Nat. xx. pp. 175-177. " Genus Nyctinomi'.s," P. Am. Phil. Soc.

xxvi. pp. 558-563. " Muscles of the Hind Limbs of Cheiromeles torquatiis,"

Science, vii. p. 506.
^ Macalister, A.—"The Myology of the Chiroptera," Phil. Trans. Eoy. Soc.

1872, pp. 125-171, pis. 13-16.
3 Maisonneuve.—Theses presentees a la Faculty des Sciences de Poitiers.

Paris, 1878, 8vo, pp. 324.
•* Robin, H. A.—" Recherches anatomiques sur les Mammiferes de I'Ordre

des Chiropteres," Ann. Sci. Nat. (6) xii. 1881, Art. 2, pp. 111-180, pis. ii.-ix.,

& Rev. Sci. xxix. p. .507. See also " Sur la Morphologie les enveloppes fcetales

des Chiropteres," Oompt. Rend. scii. pp. 1354-1357, and " Sur les envel. feet,

des Chiropteres d. 1. famille des Phyllostoraides," loc. cit. xcv. p. 1377, and
" Sur les envel. feet des Molossiens," supplementary to the second paper.

Bull. Soc. Philomathique, Paris, (7) v. pp. 142-143. " Sur I'epoque de I'accouple-

ment des Chauves-souris," loc. cit. (7) v. pp. 88-90. "Anatomy of Cyno-

ni/cteris amplexicaudata," C. R. xc. pp. 13()9-1370.
' ^ Beneden, E. Van, and Julin, 0.—" Recherches sur la formation des annexes

fcetales chez les Mammiferes (Lapin et Cheiropteres)," Arch. Biol. v. p. 369, pis.

Also " Observations sur le maturation, la fecondation, et la segmentation de

Toeuf chez les Cheiropteres," Arch. Biol. i. pp. 551-571, pis. xxii. k, xxiii., and

Bull. Acad. Roy. Belgique, xlix. pp. 628-655.—E. Van Beneden. " De la Fixa-

tion du Blastocysts a la Muqueuse uterine chez le Murin ( Vespertilio murinus),"

loc. cit. (3) XV. pp. 17-27. " De la formation et de la constitution du Placenta

chez le Murin," loc. cit. pp. 351-364.
^ Rose, C—"Beitrage zur vergl." etc., Morph. Jahrb. 1890, xvi. pp. 27-96,

pis. iv. & V.
' Hyrtl.—Denksch. Akad. der Wiss. Wien, 1864, xxii. p. 132 et seq., and

a note on the Radial Artery, transl. by E. P. Wright, in Nat. Hist. Rev. vol. ii.

1862, p. 95 et seq.
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the arteries in several species, the vascular system has received but

scant notice.

The recent observations on the morphology o£ blood-vessels,

especially those of Macalister ', Mackay ^, Hochstetter '\ and,

Young *, have given au increased interest to studies of the

vascular system ; and it was in the hope of adding to the sum of our

knowledge in this direction, even if only in a single order of the

Mammalia, that this paper was commenced.
In the absence of any record of the general features of the

Vascular System in the Chiroptera, the simplest plan appeared to

be to describe as accurately as possible the arrangement in one
species, taking it as a type to which variations might be referred,

and this plan has been more or less adhered to in the following

account. Illustra,tions have been added from other species where
it appeared that the arrangement in Pteropus medius was unusual

in the order, and some additional notes on the thoracic organs

have been appended, when this seemed desirable for the sake of

greater clearness in description.

The division of the Megachiroptera (Dobson) was selected on
account of the greater size of its members, and Pteropus medius,

the Indian Fruit-Bat, seemed a suitable representative '\ This

Bat is common in its native haunts—India—where it is found in

large flocks, which often cause much loss by devouring enormous
quantities of fruit, the voracity of these animals being apparently

only limited by the amount of time and fruit at their disposal *'.

^ Macalister, A.—" The Morphology of the Arterial System in Man," Journ.

Anat. XX. 1886, pp.
^ Mackay, J. Y.—" The Development of the Branchial Arches in Birds, etc."

Phil. Trans. Eoy. Soo. vol. 179 (1888), B. pp. 111-139, 4 pis. " The Arterial

System of Vertebrates Homologically considered," Proc. Phil. Soc. Glasgow,
xviii. 1887, and in Mem. of Anatom. vol. i. 1889.

' Hochstetter, F.—" Ueber d. urspriingl. Hauptschlagader d. hint. Gliedm.
d. Menschen," etc., Morph. Jahrb. xvi. 1890, pp. 300-318, and " Ueber d. Entw.
d. Art. Vert. b. Kaninchen," loc. cit. pp. .572-586, and " Ueber den Ursprung der
Art. Subolav. der Vdgel," he. cit. pp. 484-493.

* Young, A. H.—"The Termination of the Mammalian Aorta." Studies in

Anatomy. The Owens Coll. 1891, pp. 209-225, 1 pi., & Journ. Anat. xxxi.

pp. 169-175.
° The dissection of the smaller vessels in Pteropus medius proved difficult

and tedious, although the body of this species is 8i inches long and the expanded
wings measure 3 feet across. The injection I found most suitable is the Lead
Chromate and Gelatine recommended by Hoyer (Arch. f. mikr. Anat. 1876,

p. 645), and quoted by BoUes Lee (Microtomist's Vade Mecum, p, 237), or

Hoyer's Shellac injection, coloured with very finely divided vermilion {/oo. cit.

1865, p. 149). I have found Von Graefe's cataract knife, modified by being

strengthened a little aloug the back and shortened in the blade, very convenient.

Some form of dissecting microscope is essential.

^ Murray, J. A., Indian Annals, i. pp. 25-26, gives a description of this

species, and an account of the use of the flesh as medicine by the natives. See

also SiGEL, W. L., Zool. Garr. xxiv. (habits of P. medius in captivity) ; and
Day, F., Land of the Permauls, p. 4.39, who states that these Bats are very

partial to wild figs and almond-kernels, and also to cocoa-nut toddy.

Beauregaud, H.— " Recherches sur I'oreille interne de la Roussette de I'lnde

(P. medius)," C. R. Ac. Sci. cxix. pp. 1351-1352. " Le Canal Carotid de
Ronssettes," 0. R. Biol. Paris, 1892, pp. 914-916. "Recberches sur I'appareil
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The average measurements of this species are given in Dobson's

Catalogue. Two of my specimens measured :—Specimen A.

Adult male. Length, circa 210 mm. ; interfemoral membrane 10 ;

head 72 ; ear 38 ; eye to tip of nostril 29 ; forearm 147 ; thumb
64-5 ; 3rd finger 183 ; tibia 65 ; foot 51.

Specimen B. Adult rnale. Length, circa 225 mm.; interfemoral

membrane 15 ; head 72 ; ear 38 ; eye to tip of nostril 29 ; forearm

155 ; thumb 65-5 ; 3rd finger 292 ; 5th finger 205 ; tibia 71

;

foot 49. Weight, 10| oz. (spirit-specimen).

Thoracic Viscera.

The thorax in the Chiroptera is very much wider and more
capacious than is usual in the Mammalia. Pteropus medius de])arts

somewhat from the type, the thorax becoming longer and narrower,

but still remaining very large. The thoracic viscera are corre-

spondingly formed. The heart in this species is rather larger, and

the lungs smaller, than is usual in the Order.

The Pleura.

Composed, as is usual, of a parietal portion, lining the thoracic

cavity, and a visceral, clothing the surface of the lungs. But a

certain degree of complexity is associated with the reflexion of

this membrane from the upper aspect of the sternum, owing to

the shape and disposition of the lungs and the relation to it of

the so-called thymus gland.

Both parietal pleurse pass upward together from the dorsal

aspect of the sternum. Tracing first the pleura of the left side,

anteriorly it passes upwards and to the left, and continued on the

wall of the thorax is reflected on the anterior ^ surface of the

pulmonary root, as in man. But owing to the projection across the

mesial plane of the upper lobe of the left lung, the left pleural

sac is carried to the right for a corresponding distance. On the

ventral aspect is situated a portion of the thymus gland ; a small

tongue of the same gland extends forwards on its dorsal surface.

Posteriorly, the ])leura passes to the left, lying ventral to the

main part of the thymus and the pericardium, and then upwards,

the line of reflexion from the diaphragm being 11 mm. to the

left of the middle line. From this portion of the pleura the

auditif chez les Mammiferes," Journ. de I'Anat. et Physiol. 1893, pp. 180-

220, pis. iv.-vi.

Home, Sir Eveeard.—Lectures on Comparative Anatomy. London, 1814,

vol. i, pp. 158-160, vol. ii. pi. xx. (stomach of Pteropus and Plecotus).

Cattaneo, Gr.
—" Sull' Anatomia dello Storaaco del Pteropus medius," Atti Soc.

Ligustica, i. pp. 142-149.

—

Wunderlich, L., " Die Fortpflanzmig der Flughunde
{Gynonycteris collaris, 111., and P.medms, Temm.) im Zool. Gart. zu Eolu,"

Zool. Gart. xxxii. pp. 78-82.
1 These terms suppose the animal to be placed vrith the ventral surface down-

wards, " above" being therefore synonymous with " dorsal to "; " anterior " and
" in front of" corresponding to " on the cephalic side of."
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lif/amentum latum j^n^^^ionis proceeds outwards to the posterior

lobe of tlie left lung, very much as in man.
The pleura of the right side extends upward from the sternum

until it reaches the pericardium. Anteriorly it is folded around
this, and reaching the root of the right lung becomes continuous
with the visceral layer. Posteriorly, this reflexion of pleura

passes upwards until it reaches the postcaA'al vein, which has an
intra-thoracic course of some length—7 mm. in this species.

Turning round the vein the pleura retraces its course, forming
thus a median recess or pouch, in the posterior part of which
lies the azygos lobe of the right lung, the anterior part being reduced
to a mere chink by the near approach of the pericardium towards
the diaphragm \ The pleura finally leaves the anterior thoracic

wall in company with the pleura of the left side, considerably to

the left of the mesial plane. The ligamentum latum pulmonis
passes to the posterior lobe of the right lung from the reflexion

of pleura thus formed, lying dorsal to the azygos lobe.

The Lungs.

Following the nomenclature of Aeby '\ four lobes may be
distinguished in the right lung—anterior, middle, posterior, and
azygos : and two in the left—anterior and posterior. This agrees

with the description of Eobin ^, whose careful and accurate work
leaves little to be added by subsequent investigators.

The right lung is considerably larger than the left, and the

main lobes of each are much subdivided by secondary fissures.

The morphology of these, as well as an account of the pulmonary
arterial and venous sj^stem, will be found in Part II. of this paper.

The relation of the lungs to the ventral wall of the thorax
would appear to vary somewhat. Robin ^ describes the posterior

lobe of the left lung as extending across to meet the middle lobe

of the I'ight lung, lying beneath the base of the heart and great

vessels. In my specimens, shrunk a little by immersion in spirit,

this was not the case (fig. 1), and in transverse sections of Vesper lujo

noctula and Rhinolophus hijyj^osidei'os, with the organs carefully

hardened in situ, there was still a considerable interval.

The anterior lobe of the left lung crosses the mesial plane ventral

' I was interested in observing in a dissection of a Dromedary an inter-

mediate stage between the condition found in Pteroims and in man. In that

animal, anteriorly the pleurie of both sides pass upward in the middle line

from the sternum, forming a definite mesial partition. Posteriorly, the
arrangement is exactly similar to that described above, except that the median
rece^s is much reduced in size, owing to the smaller development of the azygos
lobe. The pleura is stroiig and tough, and can be followed out with the
greatest ease. In man, the azygos lobe has altogether disappeared in the adult,

and the pleural recess is reduced to a minimum {'mcdiastino-dlaphragmatic
sinus," Macalister, Human Anatomy : London, 1880, p. 316).

- Aebv.—Der Bi-onchialbaum der Saugethiere, etc. Leipzig, 1880.
^ EoBiK, H. A.—" Recherches etc." v. supra. See also on this subject,

Daubenton (Buft'on and Daubenton, Hist. Kat. x. p. 70, 17H3). Owek (Comp.
Anat. of Yertebr. iii. p. 577), and CuviEii (Anat. Comp. L'nd ed. vii. p. 151).
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to the pericardium, and the azygos lobe of the right lung crosses

similarly on the dorsal side, lying immediately behind the left

auricle and ventricle.

rig- 1.

fu L5.\*

Heart and lungs of Pteropiis medius, seen from tlie ventral aspect. X Ij. Tlie

blood-vessels are slightly diagrammatic; the exact position is seen in fig. 4
(p. 66), which is from a photograph. The anterior lobe of the left lung is

raised slightly to show the conns arteriosus.

R.S. Eight Subclavian artery. T.A. Thyroid Axis. E.0.0. Right
Common Carotid. R.V. Vertebral. L.I.M. Left Internal Manimarv.
E.P.C. Eight Precaval Vein. L.S.V. Left Subclavian Vein. L.I.J. Lett

Internal Jugular. L.E.J. Left External Jugular. V.V. Left Vertebral.

P.C. is placed on the middle lobe of the right lung just above the Post-
caval Vein. T. Trachea. EA., EM., EP. Anterior, middle, and posterior

lobes of the right lung. AZ. Azygo.s lobe. LA., LP. Anterior and
posterior lobes of the left lung.

The Pericardium.

A very definite sac, composed of two layers— a fibro-serous, form-
ing an envelope for the heart and great vessels, and a serous,

reliected on to the surface of those structures.

The libro-serous layer encloses a space, the shape of which is
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approximately oval in outline. It is prolonged forward to become
continuous with the outer coats of both precaval veins and the
aorta, and encloses within it the whole length of the pulmonary
artery. Behind, it is pierced close to the auricle by the postcaval
vein, so that this vessel has only a course 3 mm. in length within the
pericardium, in spite of the length of the intra-thoracic portion
of that vessel. Posteriorly, this layer is in contact with the dia-

phragm, but the connexion between them is of the slightest, the
most definite attachments being by means of the reilexion of the
pleura from the diaphragm on each side.

Pig. 2.

Heart and lungs of Pteropus mcdms, dorsal aspect.

Letters as in fig. 1.

xU.

Intimately connected with the libro-serous layer of the peri-
cardium is the so-called thymus gland, especially on the ventral
surface. Elsewhere this layer is thin and delicate, resembling the
human peritoneum in appearance, but firmer and less elastic than
that structure.

The serous layer clothes the surface of the heart ; it is reflected
from the outer layer where the postcaval vein enters, as well as
at the entrance of the other vessels.
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Thymus \

The general collection of tissue that has in the aggregate been

called the thymus gland is developed to an unusual extent in the

Chiroptera. In this species it is composed of gland-like masses

irregular in outline, showing a tendency to separate into smaller

lobules. This tissue is scattered about the middle mediastinum, one

mass being placed at the base of the heart, another ventral to the

pericardium where it meets the diaphragm, another within the

pericardial sac, at the base of the great vessels. The relation of the

gland to the pleura is very intimate.

The Heart.

Of large size even for the Chiroptera, measuring 26 X 15 x 15 mm.

The general shape is that of an elongated oval, placed very obliquely

Fig. 3.

Heart of Pteropus edulis, ventral surface, X li-—I. 1-4. Intercostal arteries

in the iipner foiir spaces of the right side, 1 and 2 arising from the

Vertebral,'.^ and 4 from the Innominate. I.M.V. Internal Mammary
Veins, joining the Right and Left Precaval yeins. V.A.M. Vena azygos

major.

' The description applies to the naked-eye appearance of this structure.

Microscopic sections (specimen A) show numerous much vacuolated cells, with

no definite arrangement, intimately related to blood-capillaries, and with no

ducts. Sections of the same gland in specimens and D show only adipose

tissue. Fui-ther investigation is necessary to reconcile the appearances

observed.

Peoc. Zool. Soc— 1898, No. V. 5
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in the thorax, the apex extending posteriorly and to the left.

Clothing the surface is the serous layer of the pericardium ; and
it is noticeable that the deposit of fat, so often observed in man,
is entirely absent here. In the groove between the right auricle
and the aorta is a small portion of the so-called thymus gland.

Fully three-fourths of the ventral surface is formed by the ven-
tricles, little more of the right auricle than the appendix being
seen from this aspect, and but the extreme tip of the appendix
of the left auricle, appearing under cover of the left precaval vein.
Of the ventricular part, three-fifths are formed by the right ventricle,
the remainder, including the apex, by the left. " (Fig. 1, p. 63.)
On the dorsal surface of the heart the ventricles occupy scarcely

one half, the auricles, with the much expanded transverse part of
the left precaval vein, forming the remainder. (Fig. 4.)

The Right Auncle is composed of appendix and atrium, separated
externally by a well-marked sulcus. In the specimens I have
examined it was much distended with clotted blood, so that it

appeared considerably more capacious than the left auricle. More
of the right aui'icle also appears on the surface than the left, the
latter being concealed by the left precaval vein and the pulmonary
artery with its branches.

Fig. 4.

Heart of Pteropus meditts, dorsal surface, x2.—TE. Pretracheal branch
from base of left common carotid artery. L.P.A. Left Pulmonary Artery.
Other letters as in fig. 1.

The wall of the right auricle is thin, and on opening the cavity
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is seen to be sculptured in low relief over the greater part of its

extent with a series of muscular bands running parallel to each
other at a little distance apart, joined with cross bands and termi-

nating on a Avell-marked crista terminalis. These musculi pectinati

are stouter and better marked in the appendix than elsewhere.

There was no representative of the " tubercle of Lower."
Three main venous trunks open into the atrium. The aperture

of the right precaval vein is the most anterior ; at some little dis-

tance behind is the opening of the postcaval, guarded by the
Eustachian ^alve. here a thin fenestrated membrane, continued on
to the isthmus Yieussenii as in mau. (Fig. 6, p. 68.) Just above
the auriculo-ventricular opening is the entrance of the left precaval
vein, separated from the postcaval by a well-marked muscular
shelf, the valve of Thebesius being entirely absent, as £dse ^ also

found. Two or three ventral cardiac veins run forward over the
right ventricle to open directly into the auricle, and two or three

dorsal veins, one larger than the rest, open into the transverse

part of the left precaval.

The Right Ventricle is folded around the left ventricle, and the
interventricular septum encroaches on its cavity, so that the
outline in transverse section is crescentic.

The conns arteriosus is markedly prolonged, formi?ig a very
cbai'acteristic feature in the Chiropteran heart, and even more con-
spicuous in Pteropus edulis (fig. 3, p. 65) than in this species.

The inner surface of the ventricular vrall is quite smooth and
uniform except where it meets the septum, where a few very small

irregularities remain. No musculi papillares arise from the ven-
tricular wall ; a very slender moderator band alone takes origin here
and passes to the septum.
The aiu"iculo-ventricular valve has developed on a somewhat

different plan from most other Mammalia, resembling the condition
figured by Eay Lankester ^ in the Eabbit. It is composed of two
separate segments, the outermost and ventral of these being con-
siderably the larger, representing the infundibular and marginal
parts of the usual tricuspid valve. Arising from the interven-

tricular septum to supply this segment are four musculi papillares,

each sending 3-4 chordae tendiueae to be inserted into the free edge
of the valve, the adjacent chordae being continued upward on the
outer surface to form an arch ^, as shown in fig. 5, p. 68.

The innermost segment is closely applied to the septum. Many

^ EosE, C, loc. cit.

^ P. Z. S. 1882, pp. 535-544, pi. xxxviii. figs. 3 and 4. He considers the
auriculo-ventricular valve in this animal to he a further development from the
original condition preserved in man and most mammals. If this view be
adopted, the valve in Fteropus might be considered to occupy an intermediate
condition. On the origin of the musculi papillares from the septum, see
Rose {loc. cit. pp. 84-85), who remarks that it is a point of no morphological
importance.

' KiJESCHNER (Wagner's Handworterbuch, p. 47) describes a similar arrange-
ment of chordae tendineee in the human heart as an uncommon abnormality.
Class 1 of his division is unrepresented in the heart of Pieropjis.

5*
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Fig. 5.

Heart of Pteropus edulis, x2.—A poi-tion of the wall of the right ventricle

has been turned back to show the auriculo-ventrieular valve, the two
segments of which are seen. M. Moderator bnnd.

Pig. 6.

P.C.

Heart of Pteropus edulis, x2.—The right auricle has been opened by the
usual incisions, and the whole of the wall of the right ventricle removed
vrith the outer segment of the auriculo-ventrieular valve

; the septal seg-

ment is seen in its whole extent. AO. Aorta. E.I. Eight Innominate
Artery. E.P.C. Eight Precaval Vein. P.O. Postcaval Vein; below this is

seen the opening of the Left Preciival. O.A. Conus arteriosus. The
attachments of the musculi papillares and moderator band to the septum
are shown.
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slender chordse tendiuese are attached to its free edge ; they all ai'ise

directly from the septum, without the intervention of musculi

papillares, and they are quite separate from the set belonging to

the outer segment, each set supplying its own part of the valve only
(fig. 6, p. 68).

The pulmonary orifice is guarded by a valve of three semilunar
flaps, two placed venti'ally and one dorsally, as in man.
The atrium of the Left Auricle appears on the dorsal surface o£

the heai't between the systemic veins entering the right auricle and
the pulmonary artery. (Fig. 4, p. 66.) The tip of the appendix
appears on the ventral surface, the base being concealed in front

by the right pulmonary artery and on the left by the left preeaval

vein. On opening the cavity, the walls are seen to be thicker than
those of the right auricle, and smooth internally, a few feeble

musculi pectinati being found only in the appendix, which is longer

and narrower than on the right side and much less capacious. On
the interauricular septum a faint depression indicates the position

of the foramen ovale ; here the wall is very thin, but no communi-
cation exists between the auricles.

The left pulmonary veins open by one common orifice into the

dorsal surface of the atrium, the right by three separate openings.

The Left Ventricle contrasts markedly with the corresponding
cavity on the right side, being constructed on a much stronger and
more muscular plan. The outline in transverse section is circular.

Two large and strong papillary muscles, extending down to the

apex, and attached along their whole length to the outer portion

of the ventricular wall, send chordae tendinesB to the two seg-

ments of the mitral valve, each papillary muscle supplying part of

both segments. Fine columnse carnese, consisting of low closely-

set ridges, cover the interventricular septum and the wall of the

ventricle between the muscular attachments.

The auriculo-ventricular aperture is oval in shape, and consider-

ably smaller than on the right side. The mitral valve consists of

two segments—the lesser is placed against the outer wall of the

ventricle, the greater hangs between the aortic and auriculo-

ventricular orifices. The aortic valve consists o£ three segments,

one ventral and two dorsal, and the coronary arteries arise from
the ventral and left dorsal sinuses of Valsalva. The structure of

both this and the pulmonary valve closely resembles the arrange-

ment in man.
The weight ^ of the heart in P. medius is about 26 grains, approxi-

mately y^-g- of the body weight, compared with
yot;-

in man. The
thickness of the wall of the right ventricle at its base is 1 mm.,
of the corresponding part of the left ventricular wall 4 mm.
This ratio is even greater in the smaller Bats, in Vesperugo noctula,

for instance, the figures are "5 mm. and 2-4 mm.

The Aorta and its Branches.

Arising from the left ventricle, the ascending aorta is at first

concealed from view in the undissected heart. The right auricular

^ Taken from spirit-specimens.
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appendix and the infundibulum of the right ventricle co^er it on
the ventral aspect. The right auricle and the right precaval vein
conceal it on one side, the pulmonary artery on the other, and on
the dorsal surface the right pulmonary artery crosses above it. A
comparatively short distance remains therefore between the surface
of the heart and the origin of the right innominate artery (fig. 1).

This vessel arises at a distance' of 8-5 mm. from the ventricle,

and from this point the aorta, reduced in diameter from 4 ram. to

3 mm., crosses the thorax, curving round the trachea. The left

innominate artery takes origin 6 mm. from the right innominate,
and from this point the course of the aorta is upward and back-
ward, receiving the obliterated ductus arteriosus 4-5 mm. from
the left innominate, and passing above the root of the left lung.

The left vagus nerve crosses between the left innominate and
left precaval vein, the recurrent laryngeal branch turning round
the ductus arteriosus. The trunk of the nerve passes on to form
anterior and posterior pulmonaiy plexuses in the usual manner.
The descending thoracic aorta has much the same relation to

surrounding structures as in man, lying on the bodies of tlie ver-
tebras between the pleural sacs, aud having the thoracic duct and
vena azygos major to the right, while the oesophagus lies on its

ventral surface. The length from the ductus arteriosus to the
opening in the diaphragm is 35 mm.
The descending thoracic aorta gives off the usual oesophageal

and mediastinal branches, aud intercostal arteries to all the spaces
below the second. The first space is supplied by a branch from
the vertebral, the second space either from the vertebral or,

more commonly, from the aorta. The anterior intercostal arteries

on the right side pass outv^ards dorsal to the thoracic duct and
vena azygos major, below the eighth space they cross on the ventral

side. The relations of the sympathetic cord and subcostal muscle
are similar to man.

In one specimen of Pterojjus edulis the upper two spaces on the
right side were supplied by the vertebral, the third and fourth by a
branch from the innominate (fig. 3, p. 65), the remainder from
the aorta. The bronchial arteries in this species arose by a single

trunk from the aorta.

Eight Innominate Artery.—With the exceptions to be presently
noted, the right and left innominate arteries correspond closely

with regard to their course, distribution, and branches. Springing
froui the right extremity of the aortic arch the artery of the right

side, 2 mm. in diameter, passes forward and outward, and above
(dorsal to) the sterno-clavicular articulation, at a distance of 6 mm.
from its origin, divides into the right common carotid and subclavian,

the former, much the smaller, appearing like a bi-anch of the main
trunk.

Small mediastinal branches arise from both innominate arteries

to supply adjacent structures.

^ The measurements of arteries aud veins are all taken to the luid-point of
the origin of the branch i-eferred to, except when otherwise indicated.
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The Common Carotid Artery on either side runs directly forward,

the only thoracic branch being a small offset to the front of the

trachea, springing from the artery of the left side close to its

origin from the innominate.

The first branch of the RigM Sahclavian Artery, which here

appears like the continuation of the innominate, is the internal

mammary, arising from the outer side of the vessel scarcely 1 mm.
from the origin of the common carotid. 15 mm. beyond this,

from the opposite side of the subclavian, is the origin of the

vertebral. This vessel, nearly equal in size to the remainder of

the parent trunk, has a short course directly forwards, and
then divides into two branches, one running outwards, the

other, the vertebral proper, entering the vertebrarterial canal

of the sixth cervical vertebra.

Kg. 7.

The Internal Mammary Arteries and Veins from the dorsal aspect, X H.

—

R.I.M. & L.I.M. Eight and Left Internal Mammary Arteries. PS. Pre-
sternal Artery. C. Clavicular branch. 1. Ventral Intercostal Artery in

first intercostal space ; 2, 2', in second space ; between 1 and 2 lies the

second rib, similarly for the rest of the series. 3' is absent on the right

side. M.P. Musculo-Pbrenic Artery. S.E. Superior Epigastric Artery.

P 1—P 5. Ventral perforating arteries in the several outer costal spaces.

C.M.V. Common Mammary Vein, formed by union of tbe veins of both

sides. V.PS. Presternal Vein. A communicating band joins the ventral

intercostal veins of the third and fourth spaces on the right side. Except
wehre drawn, the veins are exactly similar to the arteries in their distribu-

tion, one vein accompanying each artery.
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1 mm. from the oiigin of the vertebral the thj'roid axis, a sleuder

vessel running forward, is given off, and from this the subclavian

pursues a course almost dii'ectly outward, and arching across the

lirst rib is continued into the axillary.

The two Internal Mammary arteries (figs. 1 and 7) differ

somewhat on the two sides. The right internal mammary, rather

larger than the left, arises from the subclavian, and turuing round
the right preca\al vein runs at first obliquely iuward and back-

ward, between the pleura and the chest-wall, and embedded in the

substance of the ventral part of the thymus gland. After a little

the common mammary vein joins the artery, lying to its iuuer side.

Beaching the junction of the presternum with the mesosternum,

the artery passes backward, and finally divides opposite the sixth

costal cartilage into the musculo-phrenic and superior epigastric

arteries, the latter considerably the larger and continuing the

direction of the parent trunk.

The branches of the internal mammary artery are :

—

1. A branch arising 11 mm. from the subclavian, which runs

forward and inward (fig. 7) to the suprasternal notch, where it

divides into several branches to supply the upper part of the

thymus, the trachea, the infrahyoid muscles, and the anterior part of

the pleurae, and sends one slender t\\ ig outward along the anterior

border of the clavicle. This branch 1 have called prcsternal.

2. Ventral perforating arteries, which supply the pectoralis

major and adjacent muscles. In the first intercostal space one
perforating artery appears at the upper part of the space and one

at the lo\Aer ; all the subsequent spaces have only one each, appearing

at the lower border of the space. In this species all these arteries

do not differ much in size, but in many of the Microchiroptera

( V. noctula e. g.) the first and fourth (third space) are much larger

than the rest.

3. Venti'al intercostal bi'anches. Two in each space except the

1st," arising separately from the internal mammary, and with a

course as in man along the margins of the ribs. The branch at the

posterior edge of each space is a \ ery minute vessel.

I could not discern any branch corresponding to the arteria

comes nervi phrenici of human anatomy.

Ihe Left Internal Mammary Artery has a similar origin to the

right. It turns round the left precaval \ein, and passes to a similar

position by the side ot the mesosternum, giving off no branches

until it reaches this point. Here it first meets with the left

internal mammary vein, which lies internal to it, and for the rest

of its course resembles exactly the artery of the right side.

Thoracic Veins.

Right Precaval.—In the lower part of the neck three venous

trunks join—the vertebral, the internal jugular, and the external

jugular, the two former nearly equal in size, the latter as

large as both taken together (fig. 1). After a course of

2'5 mm. the common trunk thus formed joins with the subclavian,

at a point hmuediately above the sterno-clavicular articulation, and
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is continued onward as the precaval. Immediately dorsal to the

vessel there is the right subclavian artery.

The precaval vein then runs inward and backward to join the

anterior part of the right auricle. On its right side are placed the

corresponding internal mammary artery, the upper lobe of the

right lung, and the right phrenic nerve. To the left lie the right

innominate artery, the ascending aorta, and posteriorly the left

vagus nerve. On the ventral surface the precaval, below the

entrance of the common mammary vein, is covered by the upper

lobe of the right lung. Its total length is 10 mm.
The tributaries of the right precaval are :

—

1. The vena azygos major, joining the dorsal surface of the vessel

4 mm. from the surface of the auricle.

2. The common mammary vein, joining the ventral surface.

3. Small mediastinal and thymic veins enter at various places.

The course of the Vana Azygos Major is forward, lying on the left

side of the centra of the vertebrae, till it reaches the fourth inter-

vertebral disc. Here it turns downward and ends by joining the

right precaval, as already described. The intercostal veins of both

sides join the vena azygos major (those of the left side passing

above the aorta), except in the first intercostal space on the right

side, and the first and second on the left, the veins from these

spaces passing to the vertebral.

Common Mammary Vein.—The right and left internal mammary
veins arise by tributaries which correspond closely to the arteries,

one vena comes accompanying each branch. Both veins run

forward, lying immediately behind the junction of the ribs with

the mesosternum, immediately internal to the artery (fig. 7). At

the middle of the first intercostal space, having been joined by the

highest perforating vein, the left internal mammary inclines to the

right, crossing behind the presternum, and joins the vein of the

right side to form tlie common mammary '. This continues the

direction of the left vein, and, receiving a tributary corresponding

to the presternal artery, joins the right precaval, 6*5 mm. from the

surface of the auricle.

In fig. 3 (p. 65), which represents the heart and gi-eat vessels of

Pteropus edulis, the internal mammary veins are seen to join the

corresponding presternal veins in the usual manner.

Left Precaval Vein.—Formed by the same tributaries and in the

same manner as the corresponding trunk on the right side. The

vessel lies at first between the subclavian artery above and the

upper lobe of the left lung below, pursuing a slightly arched course

backward and a litde inward, till it reaches the auriculo-ventricular

groove, 19 mm. from its origin. Here it turns to the right, and

much increased in calibre ends in the right auricle, at a point

corresponding to the opening of the coronary sinus in man.

The left precaval vein receives small mediastinal and thymic

branches, and close to its termination the dorsal cardiac veins.

Postcaval Vein.—The thoracic portion of this vessel runs directly

' A very similar arrangement is to be met with in the Capybara {Hydroehotrus

cupyhxra) an:l alsD in the Common For {Cinis vidpes)-



^4 DR. N. H. ALCOCK OX THE TASCULAB [Tcb. 1,

forward, receiving uo tributaries, to the right aiu'icle. The vein

lies in a groove in the azygos lobe of the right hing, separating it

from the posterior lobe ; its relation to the pleura has been already

noticed. This part of the vessel measures 7 mm. in length.

I have been obliged, owing to ill-health and other causes, to post-

pone the publication of the rest of this paper.

I have much pleasure in expressing my thanks to Professor
Howes, for his kindness in providing me with material ; to Mr. W.
C. Hoyle, for great assistance in consulting the litei-ature of the

Order ; and to Miss E. M. Grore, for some beautifully executed
drawings.

LiTEBATUBE.

The systematic and distributional literatui'e of the Chiroptera is

tolerably voluminous. It is unnecessary in this paper to do more
than briefly refer to the labours of O. Thomas, P. A. Jentink, and
others, published chiefly in the 'Annals and Magazine of Natural
History,' ' Aunali del Museo di Geneva,' and ' Proceedings ' of

this Society. Up to 1878 many references are to be found in

Dobson's Catalogue, and in more recent times in H. Allen's

Monograph, and Flower and Lydekker's MammaU (Introduction
to Study of Mammals etc., Lond. 1891. Chiroptera, pp. 641-679).
Since 1864 a very complete list may be found in the Zoological

Record for each year.

It also seems needless to quote the various works on Compara-
tive Anatomy in general. A summary of these may be found in

H. Gr. Bronn's ' Thier-Eeich,' Saugeth. (W. Leche) : Leipzig &
Heidelberg, 1884, Band vi. Abth. v. pp. 10-13, 18-19, etc.

The following list comprises chiefly the anatomical and physio-
logical literature not already mentioned, some of the more
exclusively distributional papers that have been published since

the appearance of Dobson's Catalogue being also inserted. The
abbreviations are those used in the Zoological Eecord for 1895.

Amaks, p. C.—" Comparaisons des organes du Vol dans la serie

animale." Ann. Sci. Nat. (6) xix. pp. 186-195.
Ballowitz, E.—" Ueber die Vorkommen der Minopterm schrei-

hersii, Natterer, in Deutschland, nebst einigen Bemerkungen
iiber die Eortpflanzuug deutscher Chiropteren." Zool. Anz.
xiii. pp. 531-536.

Batten, J. D.—Nature Notes, No. 72, vol. vi. Dec. 1895, pp. 224-
229. (Eemarks on food, habits, and psychology of English
Bats.)

Bell, T.—History of British Quadrupeds. Has figures of 12
British Bats, described bv ToiiEs, E. E. 2nd ed., Lond.
1874.

BlELZ, E. A.—" Ueber die in Siebenbiirgen vorkommeuden Fleder-
miiuse." Verb. Siebenb. Ver. xxxvi. pp. 76-84. (17 Sieben-

biirgen Bats. Quotes D.U)at, Orvos-termeszethudo-manyi
ertesito, x. p. 266. On new varieties and species.)
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Blake, H. A.—" Note on the Parturitiou of a West Indian Bat."

P. E. Dabl. Soc. iv. pp. 449 & 450.

Bla>-fokd, W. T.—The Fauna of British India, including Ceylon
and Burma. Lond. & Calcutta, Svo. Pt. I. Mammalia. See

also Jour. Asiat. Soc. Bengal, vol. Ivii. pp. 260, 272 ; &
P. Z. S. 1887, pp. 620-630. {Hipposideros and Phyllorhina,

nomenclature.)

Beoom, R.—" On the Organ of Jacobson in an Australian Bat
{Minopterus)." Proc. Linn. Soc. N. S. W. ser. ii. vol. x.

pp. ol\-57b, pi. xliv.

Van Benede>', P. J.
—" Les Parasites des Chauves-souris de

Belgique." Mem. Ac. Belg. xl. pp. 42, 7 pis. (with observa-

tions on the hosts).

Cheesemax.—" Notes on the New Zealand Bats." Tr. N. Zealand

Inst. xxvi. pp. 218-222. (Zool. Rec. xxxi. 1894.)

Cope, E. D.—Am. Nat. xiv. p. 745. {Vesperugo anemophilus,

Wasatch beds of Wyoming.) See also Bull. U.S. Geol. Surv.

vi. p. 184.

Cbetz, C.—" Contribution a la connaissauce de I'ovaire des

Chiropteres." Eech. Lab. Anat. Univ. Eom. iii. Art. 3, 1893.

Summary in Arch. Ital. Biol. xxii. p. 148.

Dallas, W. S.—Short Studies from Nature. Lond. 8vo (Popular),

and in ' Cassell's Natural History,' vol. i. Lond., 1877.

Delsaxjx, E.—" Sur la respiration les Chauves-souris pendant

leur Sommeil hibernal." Arch. Biol. vii. pp. 205-211.

Dep£bex.—Arch. Mus. Lyon, v. pj). 11-16, pi. ii. (Rhinolophiis

lugdunensis et collongensis ; Vesjoertilio grivensis. Miocene,

Mt. Ceindre_, Grive St. Alban.)

Duval, M.—"Etudes sur i'embryologie des Chiropteres."' J.

Anat. Physiol, xxxi. pp. 94-100, 427 & 474, pis. iii., xi. & xii.

Duval, M.—" Sur i'accouplemeut des Chauves-souris." C. E.

Soc. Biol. (10) ii. pp. 135-136.

Duval, M., & G-abnault, P.—" L'orgaue de Jacobson des Chiro-

pteres." T. c. pp. 478-481.

EiMER, Th.—" Ueber die Eortpflanzung der Fledermause." Zool.

Anz. ii. pp. 425-426.
EsPADA, JiMEifEz DE LA.—Algunos etc. de la Fauna d. a. Ama-

zonas. Madrid, 1870. (Sucking-cups of Thyropitera.)

Flowee, W. H.—"Liver of Desmodontes." Medical Times &
Gazette, 1872, ii. p. 60.

Feies, S.—" Ueber d.Fortpflanzungdereinheimischer Chiropteren."

Nachr. Ges. Gott. 1879, pp. 295-298 ; Zool. Anz. ii. pp. 355-
357.

Feomjiel, E.—Ueber die Entwicklung der Placenta von Myotus
murinus. Wiesbaden, Svo, 1888, and in S.B. Ges. Morph. iv.

pp. 114-115.

Glebel, C. G.—Z. ges. Naturw. Ii. p. 329. (Pelvis of Noctilio

leporinus.)

GoDiiAN, F. D., & Salvin, O.—Biologia Centrali-Americana, or

Contributions to a Knowledge of the Flora and Fauna of
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Mexico and Central America. Zoology, pts. i. & ii. Lond.,

1879. Chiroptera by E. A. Alston. Chiefly systematic.

Figures.

GoELDi, E. A.—Zool. Grart. xxviii. pp. 163-162. (Food of Vam-
pires.)

GrEAY, J. E.—Catalogue of Monkeys, Lemurs, and Fruit-eating

Bats in the Collection o£ the British Museum. Lond.. 1870.

Haeting, J. E.—Zool. (3) xii. pp. 161-166 & 441, pis. ii. & iii.

( Vesjyertilio mystacinus, notes and figures).—Do., Ann. Mus.
GenoY. iv. pp. 625-630

( Vespemgo noctula, notes and
figures).—Do., Field, 1889. (Piscivorous habits of Xoctilio

lc£>oruius, with figs, of head, skull, & foot ; cf. H. Cabacciolo,

Le Xat. 1889, p. 181, & Tbouessart, ?. c. p.*186.)—Do., Zool.

(3) XV. pp. 201-205, pi. i. (F. serotinm).—Jjo., Zool. (3)

xi. pp. 161-172. British species, I. c. Haigh, Helsall,
LiLFORD, & Macpheesox.—Do., Arch. Ne'erl. iv. (wings

and Aring-muscles of flviug vertebrates).

Hensel.—Zool. Gart. 1869, pp. 135-140. (Habits of Bats,

esp. Desmodus and DipliiiUa.)

Heeeeea, D. a. L.—" Queiropterons de Mexico.'" Nat. Mex. (2)

i. pp^ 218-226. See also he. cit. pp. 298-299.

Heezfeld, p.'—" L'eber das Jacobson'sche Orgau des Menschen
und der Siiugethiere." Zool. Jahrb. 1888, p. 551 ei seq. pis.

(P. edivardsi).

HoFFirAN>', B.—" Ueber Saugethiere aus dem Ostindischen

Archipel." (Mause, Flederuiiiuse, BiifFel.) Abh. Zool. Mus.
Dresden, No. 3, pp. 30 & pi.

HoFMANN, A.—Abh. geol. Eeichsanst. xv. pt. 4, p. 18. {RJdnolophas
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February 15, 1898.

Dr. A. GtjNTHEE, F.E.S., V.P., in the Chair.

The Secretary read the following report on the additions to the

Society's Menagerie during the month of January 1898 :

—

The total number of registered additions to the Society's Mena-
gerie during the month of January was 64, of which 26 were by

presentation, 33 by purchase, and 5 were received on deposit.

The total number of departures during the same period, by death

and removals, was 78.

The Secretary read the following extract from a letter addressed

to him by Mr. D. Le Souef , dated Melbourne, Nov. 27, 1897 :—
" I some time ago had an embryo Kangaroo sent me, which I

have photographed, and send on, in case it may be of interest to

you. The Kangaroo was seen sitting under the shade of a tree,

and had her head apparently in her pouch, which she seemed to be

holding open with her fore-paws. She was shot dead and fell over.

On examining her pouch the little embryo was found lying loose

—

the mother had apparently been putting it on to the teat with her

lips when shot. The teat was much contracted at the end, which
would enable the parent to fix the young one on to it. The
Kangaroo was sitting on her tail, that member being stretched out

in front of her—a favourite position of the Kaugaroo family. She
was probably in the same position when the young one was born,
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and therefore it would not touch the ground, but immediately on
birth could be at once transferred to the pouch "

'.

Mr. Arthur Thomson, the Society's Head Keeper, laid on the
table a series of specimens of various Insects reared and exhibited

in the Insect-house in the Society's Gardens during the past year
and read the following report on the subject :

—

Report on the Itisect-house for 1897.

Examples of the following species of Insects have been exhibited

in the Insect-house during the past season :

—

Sillc-producing Bomhyces and their Allies.

Asiatic.

Attacus atlas.

cynthia.
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Of the Lepidopterous Insects which I have the honour to place

before the meeting, Sphinx lucitiosa and Smerintlms myops, from
North America, Imbrasia epimeatJien and Bunea pJicedusa from
Sierra Leone, were exhibited for the first time in 1897.

During the past summer five specimens of the Goliath Beetle,

Goliatlius druryi, have been exhibited. They fed well upon
bananas, but I am sorry to say they are all dead. The single

male received I exhibit this evening.

One of the most interesting exhibits of the past summer and
at the present time is a colony of the Parasol Ant (CEcodoma

cephalotes). These ants were presented by Mr. P. W. Urich,

and were brought to England from Trinidad, by Mr. E. R. Mole,
C.M.Z.S., and were received on May 11, 1897.

I had a zinc tray made for the curious insects, with a moat
round it, which was filled with water to prevent their escape. At
one end of the tray I placed the package containing the ants on a

little table, and at the other end a small growing rose-tree in a pot.

The pot and the table were connected by means of a dead tree-

branch. The ants soon found their way across this bridge and
immediately set to work to close up the openings of the box in

which they had ti^avelled with the mould in which the rose-tree

was growing. In a day or two the ants began to cut pieces out

of the leaves of the rose-tree, and these they carried across the

bridge, into what 1 might call their nest.

Towards the autumn the ants appeared to get tired of their

quarters, and persistently carried the refuse from the nest and
dropped it into the water, with the idea, I thiuk, of bridging it

over and thus getting across. I then put into the middle of the

tray a pot of fresh mould, and cut the bridge into two pieces,

but no notice was taken of this. The ants still kept throwing the

refuse into the water, and would no doubt, if left alone, have soon

made a way across the moat.

When rose-leaves were not obtainable, the ants were fed upon
orange-peel, and carried into the nest the inside pith of the peel.

Of Spiders, examples of two very interesting species have been

exhibited. The first received was a specimen of Scodra calceata,

from West Africa, presented by Mr. F. W. Marshal on the 27th

March, which died on the 12th Sept., 1897. The second was a

very fine specimen of Poecilotheria striata from India, presented by

Mr. H. E. P. Carter on the 21st Oct. last. This fine Spider, I

regret to say, only Uved two days in the Gardens. An interesting

account of this Spider will be found in the ' Field ' of Oct. 30,

1897 (vol. xe. p. 705).

The Secretary exhibited a series of Lepidopterous Insects

prepared and set by Mr. S. W. Denton, of Wellesley, Mass., U.S.A.,

in illustration of the system adopted in ' Denton's Patent Butterfly

Tablets,' as well adapted for public museums where close exami-

nation was not required.

Proc. Zooi.. Soo,—1898, No. VI. 6
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The following papers were read :

—

1. Contributions to the Osteology of Birds.

Part I. Steganopodes. By W. P. Pycraft.

[Received February 12, 1898.]

(Plates VII. & VUI.)

It has recently fallen to my good fortune to be set the task of
determining and arranging the large collection of birds' skeletons
at the British Museum. I propose to embody the results of my
work in a series of papers of which this is" the first. Before
going further, I would like to remind those interested that I
shall be most grateful to receive, on behalf of the Collection,
embryos, nestlings, and adults of all Orders, for there are many
gaps left by imperfect specimens, and otherwise, which much need
to be filled up.

The Pelicans, Tropic-birds, Frigate-birds, Cormorants, Darters,
and Gannets all agree in one point—all four toes are united in a
common web. This fact has been deemed by some of sufficient
importance to justify their separation from the rest of the
Carinatte, to form a special group by themselves—the Steganopodes.
Others, on account of anatomical differences which obtain amongst
certain of the groups thus brigaded together, are inclined to doubt
whether this separation is a vaUd one, whether the value of this
single external character is sufficiently great to be regarded as a
primary dividing factor. The stumbling-blocks which threaten
the general harmony are Pliaethon and Fregata.

I hope, in the present paper, to show that, after all, the " toti-
palmate " foot may be adopted as the shorthand sign of the gi-oup :

to show that (1) all are closely related ; that (2) they cannot be
broken up to form one or more suborders or subdivisions of equal
value, but that (3) they must be regarded as a whole, as a suborder
or subdivision of some larger group ; and that (4) they cannot
consistently be merged as a whole with that larger group.
The most important witness to the integrity of the Suborder is

the skull. Three types can be easily distinguished :

—

1. Basitemporal plate shield-shaped, with a free edge
anteriorly forming a floor to the Eustachian tubes, or
rather grooves.

2. Basitemporal plate triangular, its lateral borders fused with
the basisphenoid, free anteriorly and contributing to
form the mouth of the Eustachian aperture.

3. Basitemporal plate not extending forwards more than half
the length of the basisphenoid, with which it is so
completely fused in the adult as to be traceable only
as a thin line running across the basisphenoid.

The first of these is the most primitive, and agrees precisely with
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what is found in the Storks and Herons, Procellarise, &c. The

2nd and 3rd are modifications of the 1st.

The skull of the first type (PI. Yll. fig. 3) may be regarded as

typical of the Steganopodes, and is characterized as follows :

—

" The palate is desmoguathous, the palatines are "broad, flattened,

and meet in the middle hne from the posterior narial aperture back-

wards to the pterygoids ; there is no vomer ; the maxillo-palatine

processes have become metamorphosed into a spongy mass fusing

with a much swollen nasal septum—similar to that of Balceniceps

—and not extending backwards into the lachrymo-nasal cavity as

usual, but yet preserving, as in P. carbo, a slight free posterior

border ; the orbital process of the quadrate is small, styliform,

placed at a right angle to the long axis, and about halfway do\\-n;

the anterior narial apertures are obsolete ; and the upper jaw

is more or less sharply defined from the skull by a fronto-nasal

hinge.

FhaUcrocorax and Plotus belong to this first type, and the

above description applies to both ; the points whereby the two

o-enera may be distinguished will be found in the appended " key."

It may be remarked here, however, that in Plotus the maxiUo-

palastine processes project backwards into the lachrymo-nasal

cavity as thin vertical laminae. There are two points, however,

wherein this family difi'ers from the others. Such are the presence

of a supraoccipitaf style and of a " suprajugular." The first is a

short, more or less triangular bony rod articulating with a small

tubercle on the supraoccipital : the second, as found m Plotus, is

a more or less elongated, oat-shaped lamina of bone, lying in the

lachrymo-nasal fossa, on the jugular process of the maxilla. It

was first described, many years ago, by Brandt (3), and appears

to have escaped the notice "of nearly every writer on the Osteology

of this group since. Mr. Beddard refers to it in his recent paper

in the P. Z. S. 1888 (1) ; Fiirbringer also refers to it (6).

Dr. Gadow writes me that he thinks it is probably " nothing

more than an additional splint-bone.'" I have been wondering

whether it is a remnant of a " maxillo-nasal " such as is described

and figured in the magnificent monograph on the Dinornithidae by

the late lamented Prof. T. J. Parker. In Plialacrocorax it is

represented only by alongneedle-lil^e splint.

Our second type is found in the skulls of Phaethon and Pelecanus

,

but, beyond this, the two skulls appear to have little else in

common.
The skull of Phaethon (PI. YII. fig. 2) appears to De the least

specialized of the whole group, and presents characters which are

not only found in all, or nearly all the other Steganopodes, but

which also occur in forms outside this suborder. The most

important of these is the presence of a large tubular recess lying

immediately in front of the quadrate articular surface, and running

upwards between the squamosal and prootic bones. In it is

lodged the accessory bundle of the temporalis muscle.

This recess is found in Sida and Fregata, where it is of con-
6*
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siclerable size ; and in Phalacrocorax, Plotus, and Pelecamis.

Amongst these it is of moderate size onl_y in Phalacrocorax carlo ; in

the other forms it varies, occurring in ahnost every gradation down
to a minute aperture. In Plotus anhinr/a it appears to be wanting
altogether. Outside the group it occurs in the Ciconia', Procellario',

and Splienisci, &c.

The maxillo-palatine processes differ—in the adult at least

—

from the other 8teganopodes, and resemble rather those of the

Ibises and Herons, in that thej^ only extend horizontally, and
only slightly vertically. They are completely fused throughout

the greater part of their extent, but send backwards, into the

lachrymo-nasal fossa, two free spongy masses. The nearest

approach, as previously hinted, to this arrangement is found in

the Ibises and Herons.

Whilst in all the other Steganopodes the palatines are more or

less completely fused posteriorly, in PJiaetJion they are quite free,

and in Fregata nearly so.

A vomer occurs only in Phai'tJion and Fregata. In the former
it is cleft posteriorly ; in both, in the adult, it is completely fused

posteriorly with the palatines. In Phaethon it is somewhat " knife-

blade-shaped," and received between the ends of tlie maxillo-

palatine processes. The dorsal edges of the cleft posterior ends

are closely applied to the basisphenoidal rostrum. A bicarinate

vomer is fouud also in the Herons. The vomer is fused with
the palatines posteriorly, outside the Steganopodes, in all the

other Ciconiiformes, the Anseriformes, Procellariiformes, and
Sphenisciformes.

The anterior nares are large, and pervious, in which respect

they resemble also those of the Pelicans.

The skull of a nestling Phaethon, prepared under my direction,

revealed some very instructive facts, which will be best understood by
a reference to the figures (Pl.VIII. fig. !«)• That of the ventral view
of the skull shows that at this stage the palate is schizognathous.

The maxillo-palatine processes are small, triradiate, perfectly

separate in the middle line, and do not give the sliglitest promise

of the "spongy" nature which they afterwards acquire, when
they have fused one with another, to form the desmognathous
palate. The aperture of the anterior nares, again, is mucb larger,

and extends farther backwards than in the adult, so much so

indeed as nearly to convert the holorhinal into schizorhinal nares.

The nasal hinge, so strongly marked a feature in the adult skull, is

here conspicuous by its absence. A second skull, somewhat older

than this, shows stages intermediate between this and that of the

adult.

The skulls of the adult Pelecamis and Phaethon do not appear to

possess much in common, except the form of the basitemporal

plate ; but this point is, I think, a rather important one.

The maxillo-palatine processes in Peleeanus very closely

resemble those of the Ciconicp. They consist of delicately cancel-

lated tissue of considerable vertical extent, extending the whole
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height of the upper jaw in fact, and backwards into the lachrymo-

nasal fossa, and are of com-se fused in the middle line ventrally.

Seen from behind (PL VIII. fig. 6), they are quite distinct one

from another. In some specimens, what I take to be traces of an

osseous septum nasi are found. As in the Storks, the maxilla and

maxillo-palatine processes make up the greater part of the upper

jaw. The nasal hinge is generally well marked.

The palatines are completely fused from the posterior narial

aperture backwards, and, further, are provided with an enormous
dorsal and ventral median keel. A trace of this, as we shall see,

is found in Sula.

The skull of Sula, in the obliteration of the anterior narial

apertures, the form of the maxillo-palatine processes and of the

palatines, closely resembles that of Phalacrocorcw. These are

some of the latest acquirements of the group, and tend, amongst

other things, to single out the two families which they represent as

conspicuously " Steganopodous." They may perhaps be regarded

as the most intensely modified members of the suborder.

The maxillo-palatine processes of Sula difi'er from those of

Phalacfocorax in that their coalescence is more complete. Seen

from behind, they present an obliquely truncated surface of

cancellated or lattice-like tissue, which ventrally does not even

extend as far backwards as the posterior end of the maxilla itself.

Moreover, a closer examination shows that the bony tissue of the

interior of these processes has been more or less completely

absorbed, so that the truncated posterior end just described is

practically a mere shell or screen concealing the hollow space

within. There is no trace of an osseous septum nasi. The
palatines are completely fused in the middle line from the posterior

narial aperture backwards, and there is a slight median dorsal and
ventral keel, just as in Peleccmus, but less developed. In Phala-

crocorax this region of the palatines is rarely, if ever, fused

throughout its whole length. An open suture is generally visible.

In Plotus it appears to be constantly fused. The fronto-nasal

hinge is strongly marked.

The basitemporal plate and basisphenoid appear to be an ex-

tremely modified form of that obtaining in Fregata. The former

was very small, not more than half covering the latter, with

which it had so completely fused that what should be its free

edge is only traceable as a thin faint line. The apertures of the

Eustachian tubes appear to have become completely obliterated,

leaving only a faint scar on the basisphenoidal rostrum.

Sula and Phalacrocorax are the only Steganopodes in which the

postorbital process is emarginate. This is a common feature

amongst the Ciconise and Ardese, e. g. Pseudotantalus, Nycticorax,

Cancroma.

In the skull of a very young nestling Sula I found the palate

to be scliizognaihous, as in PhaetJion, which it closely resembled

in the triradiate form of its maxillo-palatine processes. Another

point of very considerable significance was the fact that the
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anterior narial apertures extended almost the whole length of the

upper jaw, while, as has already been remarked, in the adult they

are quite obliterated (PL YIII. lig. 2).

In the skull of Fregata (PI, VII. fig. 1) the free posterior extre-

mities of the maxillo-palatine processes closely resemble those of

Phaethon. They differ, however, markedly in the fact that they
extend vertically as well also as horizontally, reaching upwards to

the roof of the upper jaw. They are divided by a distinct and
osseous septum nasi, swollen dorsally. Vestiges of a precisely

similar septum are found in Fhalacivcorcuv and Pdecanus. There is

a long, slender, curved vomer, anteriorly resting upon the posterior

ends of the fused maxillo-palatines and posteriorly fused with the

palatines. The pterygoid ends of these last, again, are perfectly

ankylosed, just as they are in many Ciconice.

The basitemporal plate in Fregata, like that of Sula^ does not

cover the whole basisphenoidal surface. Unlike that of Sula,

however, it still preserves a free edge, though this is very slight.

A short distance in front of the anterior border of this plate, in a
slit-like depression of the basisphenoidal rostrum, lie the Eustachian
apertures, though so small that only a very slender bristle can be
passed through them. If this skull be compared with that of

Sula, faint traces of the Eustachian tubes in this latter genus
will be found, as well as a faint ridge, representing the once free

edge of the basitemporal plate.

The uatui-e of the mandibular articular surfaces of the quadrate
deserves some notice, since, if this had been adopted instead of the

form of the basitemporal plate, and basisphenoid, for the purposes

of systematic arrangement, the results would have been almost
identical. These surfaces are two in number, the qnadrato-jugal

and the pterygoid.

In Phaethon and Pelecanus the quadrato-jugal surface is directed

obliquely outwards and forwards ; that of Pelecanus being much
broader in proportion to its length than that of Phaethon. The
pterygoid surface is placed almost at right angles to the long axis

of the skull. The two surfaces are divided by a groove, which is

most marked in Pelecanus. The general impression of the articular

end of this bone as a whole is that of a narrow bar continued

backward from the pterygoid to the quadrato-jugal bar, which it

joins almost at right angles.

In Fregata, Sula, and Phalacrocorax the surfaces have a V-shaped
arrangement. In Phalacrocora.v the^ has almost become U-shaped.
The pterygoid surface is subcircular, the quadrato-jugal hour-
glass-shaped.

Though the articular surfaces of the quadrate in Sula and
Fregata closely resemble one another, that of Fregata can at once
be distinguished by the form of the orbital process, which is verj'

large, with a broadly expanded free end resembling that of the

Heron. In Sula, as in Phalacrocorar and Plotus, the orbital

process is reduced to a small spur standing out at i-ight angles to

the long axis of the bone and about halfway down.
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THe atlas vertebra of the Steganopodes has the odontoid ligament

ossified : the neural arch is very broad and flattened, and devoid of

a crest. The axis has a fossa immediately underlying the odontoid

process, into %yhich piieumatic foramina frequently open. The
remaining vertebrse in the different genera and species vary

greatly inter se, and do not seem to afford any characters which

can be regarded as peculiar to the group (see table, p. 99).

In the sternum of the Steganopodes the carina is produced far

forwards beyond the corpus sterni\ it decreases in depth rapidly

from before backwards, terminating not far behind the middle of

the corpus sterni— save in PA«e</(0/i and F^Vf/ate. The acrocoracoid

bears a large facet for articulation with a corresponding facet on the

outer side of the dorsal extremity of the furculum. The furculum

articulates or is even ankylosed with the carina in Pelecanus and
Fregata.

Fig. 1.

Sternum of Fhaethon flavirostris, left side view (nat. size). The small outline

immediately to the right represents the form of the posterior border of

the sternum, ventral view.

A., Acrocoracoid ; C, Carina ; A.l.p., Anterior lateral process ; Pip., Posterior

lateral process ; I.p., Intermediate process ; F., Furculum ; &, Scapular ;

M., Metasternum.

In PhaetJion the carina is of the same form, but continued

backwards farther than in any other Steganopod save Fregata

;

dorsally the furculum does not "articulate with the acrocoracoid by

means of apposed flattened facets ; ventrally it articulates with

the anterior border of the sternum, and not with the extreme

antero-ventral angle as in the other forms. The anterior end of
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Sternum of Phakicrocorax carbo, left side view. 4 nat. size.

C. Clavicle; ^.»., Coraco-clavicular articulation: other letters as in Fig. 1.

The small outline immediately to the right represents the form of the

posterior border of the sternum, ventral view.

Fig. 3.

Dorsal aspect of the pelvis of Phalacrocorax carbo. | nat. size.

Atr., Antitroehanter ; IL, Ilium ; P., Pubis ; Is., Ischium
;

Pt.pr., Post-trochanteric process.
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the free ventral border of the carina of the sternum is peculiar in

that its edge becomes suddenly transformed from a broad to a

sharp one, as though it had been shaved off on either side by a

knife (see figs. 1, p. 87, & 2, p. 88). The posterior end of the

corpus sterni is doubly notched.

The sternum of Fregata is unique in that the furcula is

ankylosed dorsally with the acrocoracoid, and ventrally with the

carina sterni.

As will be seen by the " key," there are three types of pelvis

—

that of Phaeihon and Fregata constituting one, that of Pelecmius a

second, and those of Plialacrocorax and Sulci a third. This last

must be regarded as the typical Steganopodous pelvis (fig. 3, p. 88).

The pelvis of Pelecanus, resembles somewhat closely that of

Sula, and after this, that of the Anseres ; but differs in the greater

width of the preilium, and in that the postilium is not laterally

expanded and truncated posteriorly as in the latter group.

The pelvis of Phaeihon (fig. 4, p. 89) and of Fregata closely

resemble one another, and both differ much from that of any other

Steganopod. That of Phaeihon most nearly resembles that of Mo-

Fig.4.

Dorsal aspect of the pelvis of Phaethm fiavirostris (nestling). 4 nat. size.

n.. Ilium ; Syn.s.v., Synsacral vertebrae ; Syn.f., Synsacral foramen ;

P., Pubis ; Is., Ischium.

imtus, but differs therefrom in that the postacetabular ilium is much
flattened and bent downwards and outwards, in that the ischium is

much longer than broad, instead of being nearly as broad as long,

and in the greater length of the pubis. This resemblance can

scarcel}' be regarded as other than an accidental one. What is
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more to the purpose is the fact that there are many points of resem-
blance between the pelvis of Fregata and that of certain Procel-

laricv, e. g. Bnlivena. That this indicates a relationship, though
remote, is not improbable. This being so, Fregata may be regarded
as a link connecting Fhaeihon, which is undoubtedly one of the

least specialized and most primitive of the Sieganojpodes, with the

Procellariifonnes.

The humerus assumes two forms :

—

(1) The pectoral crest is triangular in form, and the crista

inferior more or less inflated

—

Fregata, Fhaeihon (fig. 5), PeJecanus

(fig. 6) ; aiid (2) with the pectoral crest represented by a slight

I'idge but little raised above the level of the shaft, and the crista

inferior hardly or not at all inflated

—

Sula, Phalacrocorax, Plotus

(fig. 7).

Fig. 5. Fig. 6. Fig. 7.

Anterior aspects of the proximal end of the humeri of (5) Phaethon flavirostris,

nat. size, (6) Pelecatius rufcscens, J nat. size, and (7) Plialacrocorax carbo,

I nat. size.

CL, Crista inferior ; P.c, Pectoral crest ; C.g., Coraco-hameral groove.

The forearm and manus offer no characters sufficiently marked

to be diagnostic: that of Phadthon, for instance, is not easily

distinguishable from that of many Limicolce, and that of Pelecanus

from that of many Ciconice.
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The pehic limb of the Steganopodes is peculiar in having a long
hallux directed forvvai-ds—which, in the living bird, is embraced
with the remaining digits in a common web. The tibio-tarsus is

inflected distally as in Anseres, some Rallidce, and Spheniscidce.

The tibio-tarsus of Phaiithon may be readily distinguished from
that of either of the groups just mentioned by the feeble develop-

ment of its cnemial crests. In the remainder of the Steganopodes
the tibio-tarsus can be readily distinguished from that of either the

Anseres or RallkUe by the great length of the fibula. This,

however, does not apply to the Spheniscidm, in which the fibula is

also very long ; from that group the Steganopodes can be at once
distinguished from the fact that there is a considerable space
always visible between the fibula and the tibio-tarsus, running
from the lower end of the fibular ridge to the point where the
fibula joins the distal end of the tibio-tarsus.

The tarso-metatarsus of Fregata resembles that of the Penguins,
the three metatarsals being more or less distinct and separated by
grooves one from another. It may, however, be readily distin-

guished therefrom by the fact that the 2nd trochlea is longer than
the 3rd and is directed backwards ; and by the presence of a

foramen between the 3rd and 4th trochleae.

The tarso-metatarsus in all save Fregata is marked by a fossa at

the proximal articular end of the anterior surface into which open
foramina, pneumatic or otherwise. The hypotarsus is complex in

all. Save in Phaeihon and Fregata, it is characterized by the

considerable development of the gastrocnemial ridge.

The object of this paper Mas to show that the Steganopodes
must be regarded as a natural group. Taking Phalacrocorax as its

type, a fixed point will be gained by which to measure, roughly, the

amount of specialization which the various members have under-
gone. Plotus may perhaps be regarded as having passed beyond
the mean, it is a highly specialized Cormorant ; Sula has about
reached the lev'el of Phalacrocorax -. Pelecanus, though possessing

the peculiar palate of Phalacrocorax and Sula, is in most other

I'espects less modified ; Fregata and Phaethon are the lowest members
of the group, they represent two divergent branches of a common
stem. Sula, on account of the form of its basitemporal plate,

seems to have affinities with Fregata (PI. VIT. fig. 1); Pelecanus,

for similar reasons, with Phaethon (PL VII. fig. 2). All, save

Phaethon and Fregata, have lost the vomer. Piirbringer and Gadow
both agree in regarding Phaethon as the most aberrant of the sub-
order, and Mr. Beddard goes perhaps further . he writes (1) :—
" So different are the skull chai-acters of Phaethon from those

of the typical Steganopodes that, were it not for Fregata, the
bird would have to be ignominiously expelled from the order.

This catastrophe is averted by Fregata, the skull of which, as will

have been gathered from the foregoing remarks, serves to link

Phaethon with the Cormorants, Gaunets, and Pelicans." I cannot
but feel, however, that, taking all the skeletal characters into

consideration, this family is much more closely allied to the
Steganopodes than to that of any other Order. With this the



&2 MR. W. P. PTCRAFT ON THE [Feb. 15,

lirst part of my paper closes. Whether I have succeeded in the

task that I set before me at the beginning of this paper remains
for my readers to decide. The accompanying diagram (fig. 8) is

an attempt to sliow the possible lines of divergence within the

Suborder, and the probable relationships of the different Families.

Fig. 8.

PHAETHONTIDft.

Phaiacrocorac

PLOTINA-.

Diagram showing the probable relationships between the various Families
of the Suborder Steganopodes.

"We must now turn to a question recently raised by Mr. Beddard

(1). Are the Steganopodes desmognathous birds ? The answer

to this, he tells us, depends upon the definition of the term " des-

mognathous." According to Huxley (10), in the desmognathous

skull " the vomer * is often abortive, or so small that it disappears

from the skeleton. When it exists, it is always slender and tapers

to a point anteriorly. The maxillo-palatines are united across

the middle line, either directly or by the intermediation of ossifi-

cations in the nasal septum."

Those who will turn to Huxley's original paper will find that

he considered that the desmognathous skull was to be found

"under its simplest form in Palamedea and the Lamellirostres.

In these birds each maxillo-palatine is a broad, flat, and thin bony

As a matter of fact, the vomer need not be taken into consideration at all.
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plate which unites with its fellow in the middle line of the palate."

In other words, the maxillo-palatine process represents the

internal palatine border of the maxilla. In some Ducks, and in

Geese, these processes are prolonged backwards beyond the fused

posterior border so as to embrace the vomer between them. Such

backwardly directed processes may be further studied in Arclea,

C'ieonia, Accijntres, PhaetJion, and Frerjata (PI. Till. figs. 1 & 4).

It is on account of these backwardly directed processes that

Mr. Beddard has been led to ask, " But can PhaetJion be accurately

termed a desmognathous bird?'" Later on he answers it,

" Phaethon is really no more desmognathous than is J^climophorvs

(a schizognathous bird), if we apply the term as Huxley applied it

;

for the maxillo-palatines in both are widely apart, the vomer lying

between them." He continues, " In front of the maxillo-palatines,

however, in Phaethon the bony palate forms a continuous

platform."

Mr. Beddard's error is, I think, obvious : he has, for the moment,

allowed himself to regard the backwardly directed prolongations as

if they represented the entire maxillo-palatine process (PI. YIII.

fig. 5). The bony palate which " forms a continuous platform
"

is really formed by the processes in question, whilst the bones

so-called in his paper are but parts of the same.

"When discussing the nature of the palate in SuJa and Phala-

crocorax, he writes :
—" If we are to apply the term desmognathous

to these birds, it must be on the understanding that it is a

different kind of thing from the desmognathism of—say—the

Anseres." His reasons are the following :—the maxillo-palatines

in Phalacrocorax, Plotus, and Sula consist of a " thick mass of

bone running upwards towards the roof of the skull. Their

direction is quite different from the horizontally disposed maxillo-

palatine of Phaethon. The conditions observable in the base of

the skull of Fregata appear to me to clear up this somewhat

puzzling discrepancy. In Fregaia, we have hoth the horizontal

maxillo-palatines of Phaethon, separated from each other in the

middle line as in that genus, and the obliquely rvnning ' maxillo-

palatines ' of Phalacrocorax. As co- existence undoubtedly disproves

homology, it seems to me to follow that true maxillo-palatines,

comparable to those of other birds, are wanting in Sula and

Phalacrocorax."

1 feel perfectly certain that if Mr. Beddard had carefully

examined the skull of Fregata (PI. A^III. fig. 4) he would have seen

that the horizontal maxillo-palatines and the " obliquely running

maxillo-palatines " were both parts of one and the same bone ;

that the " horizontal maxillo-palatines " were nothing more than

backward continuations of the main body of this bone as seen in

Arclea, &c. This being so, then the maxillo-palatines of Sula and

Phalacrocorax (PI. YIII. fig. 3) differ only in that they are sharply

truncated posteriorly—have no " horizontal " processes. In Plotus

vestiges of these last yet remain,
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Key to the Osteolocjy of the Steganopodes,^

A. Skull (Plates VII. & VIII.).

A. Basitemporal plate triangular, its Literal borders fused with the basi-

spheuoirt, free anteriorly and eontribiitiiig to form the mouth of the

Eustachian apertures.

a. Upper jaw pointed and with a deep nasal hinge; nostrils pervious; palatines

separate, embracing a large vomer ; lachrymal free ; a minute unciform
(Beddard) '.

Fhaetkoii.

h. Upper jaw very long, depressed, hooked at the tip ; nasal hinge imperfect

;

nostrils impervious : palatines fused in the middle line, with a strong

median keel ; vomer absent ; lachrymal fused Pclecanvs.

B. Basitemporal plate shield-shaped, with a free edge anteriorly, forming a
floor to the Eustachian tubes or groove.-; ; no interorbital septum.

a. Aperture of the external nares minute, impervious; palatines meeting in the
middle line from the level of the lachrymal backwards, with an ossified

supraoccipital style ; lachrymal fused with frontal.

a'. Upper jaw hooked at the tip; a nasal hinge; laclirymo-nasal fossa large
;

temporal lossa narrow and deep ; suprajugular in the form of a
splint-like style

; otic process of quadrate lying to the inner side of the
squamosal head ; orbito-sphenoid incomplete Phalacrocom.r.

h'. Upper jaw pointed ; no nasal hinge ; lachrymo-nasal fossa partly
enclosed by a large suprajugular ; temporal fossa Tery shallow,
lateral walls of optic foramen produced forwards to form a tube

;

otic process of quadrate lying behind squamosal head ; orbito-sphenoid
complete Plotua.

C. Basitemporal plate not extending forwards more than half the length of
the basisphenoid, with which it is so completely fused in the adult as to

be traceable only as a thin line or ridge running across the basisphenoid.

a. Aperture of the external nares almost or quite obliterated
;
palatines

fused in the middle line fi'om the level of the lachrymal backward, with
a strong mesial keel; vomer absent: lachrymal fused; postorbita!

process emarginate, projecting far outwards beyond the cranium ; orbito-

sphenoid complete, with a nasal hinge ; with au interorbital septum.
'Sula.

b. Upper jaw strongly hooked at the tip, and concave dorsally ; nasal hinge
absent; orbital process of quadrate large, expanded at its free end.

Aperture of external nares small, imj)ervious
;
palatints not flattened,

fused posteriorly, embracing a long, slender vomer ; lachrymal free :

with an imperforate interorbital septum Fregata.

B. VEBTEBB.J;.
A. Heteroccelous dorsals.

a. First dorsal free, remainder fused one with another, and with the
synsacrum, but retaining distinct neural spines and transverse processes

;

styloid processes of the cervical vertebrse never styliform but fused more
or less completely throughout their length either with the pleur-

apophyseal lamella, or with a lateral ventral lamella from the centrum.
Hypapophyses never more than blunt processes, and occur only on the
2nd and 15-18. All the vertebrre are highly pneumatic and pierced
by large pneumatic foramina Felecanus.

^ The " keys " ajjpended are designed for the use of those desirous of deter-

mining— at least generically— parts of skeletons which may be either imde-
termined or doubtfully named ; they are not meant; to express the systematic

relations of the various genera— save that of the skull. " Keys '" to the genera
can easily be compiled from these.
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b. All the dorsals free ; styloid processes short and blunt on all the cervical
vertebriE from the fifth backwards; 5th to 7th vertebra with a
slender bony bar from the metapophysis backwards to the hyper-
apophysis, neural crests present only on the second, third, and fourth.
Hypapophyses on the second and third cervicals, and from ninth cervical
backwards to the synsacral vertebrae, longest on the dorsals . . . Pha'ethon.

B. Opisthoccelous dorsals, all of which are free.

a. Hypapophyses present only on cervicals 1-3. All cervicals, save atlas
and axis, bear styloid processes; meta- and hyperapophyses feebly
developed; haemal arches absent Fregata'.

b. Hypapophyses present, on cervicals 1-1 very large, on 17-18 very feeble.

Styloid processes from vertebra; 1-12; those of 8-10 long and slender.
Hsemal arches to vertebra; 8-12 ; distinct metapophyses from 4-1.",

from 7-11 large; no synsacral or dorsal hypapophyses Sula.

c. Hypapophyses 1-3 and 1.3-23 very large, compressed. Synsacral hyp-
apophyses 4, decreasing in size backwards ; hypapophyses 3-6 in the
form of a median ridge ; distinct styloid processes on all the vertebra
from 3-12, from 8-10 long, slender, those of the 9th extending as far
back as the posterior articular surface of the centrum

; no corajjlete
haemal arches ; neural crests from 2-7 distinct, in form of sharp ridges

;

hyperapophyses .3-10 very distinct : centrum elongated and compressed
;

16-18 cervicals much flattened ventrally Phalacrocorax.

d. Hypapophyses of atlas and 15-lG large, those of the two latter much
compressed ; those of the 2nd and 19-21 and 2.3rd in form of a low
median ridge, that of the 22nd with lateral expansions ventrad.
Synsacral hypapophyses 3, the 3rd vestigial. Anapophyses of 9-14
forming closed canals. Centra 3-13 grooved oentralli/. Styloid
processes 2-10 and 13-15 distinct, those of 8, 9, 10 long and slender,
8th extending as far back as the level of the posterior articular surface
of the centrum ; neural crests slightly developed ; anterior vertehrcs toith

much elongated cylindrical centra Plotus.

C. SteENUM and PeCTOEAL GrIEDLE (figs. 1 & 2, pp. 87 & 88).

A. The free end of the clavicle not provided with a facet for articulation
with the acrocoracoid

; the furcular apophysis of the clavicle articulating
with the anterior border of the carina sterni, and not with its antero-
ventral angle. Carina stemi and region of corpus sterni bearing coracoid
grooves not produced far beyond the level of the costal process of the
sternum. Carina extending nearly the whole length of the corpus sterni,
the posterior border of which is doubly notched (=posterior lateral and
intermediate processes). Coracoids touching, with a suptracoracoid
foramen and large precoracoid process Pha'ethon.

B. The free end of the clavicle with a facet for articulation with the acro-
coracoid

;
and the furcular apophysis of the clavicle articulating with

the antero-ventral angle of the carina sterni. Coracoids widely separate
;

no intermediate process to posterior border of the sternum.

a. Greater part of carina sterni and region of sternum bearing the coracoid
grooves produced far forward beyond the anterior lateral processes
of the sternum. Precoracoid well developed ; no supraeoracoid
foramen ^ula.

b. Less than half the carina lying beyond the level of the anterior lateral
process of the sternum, the inner angle of the outer border of which
is continuous with the outer angle of the coracoid groove.

a'. Furculum fused with carina sterni ; carina about three-foiu-ths the
length of the corpus sterni; precoracoid well developed; a supra-
eoracoid foramen Pdecanus.



96 MH. W. p. PTCRAFT ON THE [Feb. 15,

b'. Furculum not fused with carina sterni
; precoracoid feebly developed.

a'-. Carina scarcely extending beyond the middle of the corpus sterni.

Pkakicrocora.r.

i'^. Carina three-fourths as long as corpus sterni PMhs.

0. Sternum broader than long, carina extending the whole length of corpus
sterni. Furculum fused dorsally with the head of the coracoid and
ventrally with the carina sterni Fregoia.

D. Pelvic G-irdle (figs. 3 & 4, pp. 88 & 89).

A. Pelvis nearly as broad as long. Ilia widely separated one from another
by the transverse processes of the synsacrum. Preilium narrow, postiliura

presenting a broad surface dorsally ; about half of the total length of the

pubis free, projecting beyond the postero-inferior angle of the ischium.

Obturator foramen about twice the diameter of acetabulum.

a. Anterior and posterior renal fossae separated one from another by a low
ridge, and not divided up into compartments by ventral transverse

processes of the synsacrum Phaethon.

b. Posterior renal fossa separated into a number of narrow compartments
by the ventral transverse processes of the synsacrum Frcgata,

B. Pelvis much longer than broad. Preilia meeting in the mid-dorsal line,

postilia not widely separated and presenting a broad dorsal surface.

c. Pelvis more than twice as long as broad; dorsal surface of postiliura

very broad. Ischiadic foramen about three times as long as the

diameter of the acetabulum. Preilium of about equal width throughout,

postilium presenting a broad dorsal surface ; rather less than a fourth

of the total lengih of tlie pubis free and projecting beyond the postero-

inferior angle of the ischium, almost directly backwards. Anterior

renal fossa deep, its length equal to the depth of the ischiadic foramen.

Obturator foramen nearly closed by bone Pekcamis.

(I. Pelvis about three times as long as broad; dorsal surface of postilium

moderately broad.

a'. Ischiadic foramen nearly or quite five times the diameter of the

acetabulum.

«-. Preilium of about equal width throughout or with a very slight

expansion cephalad
;

postilium presenting a moderately broad
dorsal surface ; about one-third of the total length of the pubis

projecting beyond the po.stero-inferior angle of the ischium.

Anterior renal fossa deep, moderately wide, length nearly or quite

equal to the depth of the ischiadic foramen. Obturator foramen
nearly or quite surrounded by bone Sula.

b^. Preilium much expanded cephalad ; about one-fourth total length of

the pubis free, and turning downwards and inwards almost at a

right angle at the postero-inferior angle of the ischium. Anterior

renal fossa extremely narrow, length about equal to the depth of

the ischiadic foramen. Obturator foramen not shut off from
obturator fissure by bone Phalacrocorax.

h' . Ischiadic foramen about twice as long as acetabulum. Preilium much
expanded cephalad ; inferior border notched ; dorsal surface of post-

ilium with its outer border forming a thin raised edge to the dorsum
of the pelvis ; with a strong ridge from the post-trochanteric process

forwards to meet its fellow in the middle line ; about one-fourth of
the total length of the pubis projecting beyond the postero-inferior

angle of the ischium ; anterior renal fossa small, pyriform. Obturator

foramen nearly or quite shut off from the obturator fissure.

Plotus,
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E. Pectoeai. Limb (figs. 5-7, p. 90).

A. All the bones of the wings pneumatic.

a. Ulna with a large nneumatic foramen lying ou the palmar surface distad

of the glenoid cavity.

a'. Humerus nearly as long as the ulna (in the articulated wing the arm is

nearly as long as the forearm). Sub-trochautei-ic I'ossa large, continued

eephalad under capitulum of humerus as a large pneumatic foramen,

into which open numerous small foramina. Crista inferior (ulnar

tuberosity) with anterior surface much inflated, and sharply defined

from the shaft, distad, by a groove. Coraco-humeral groove a shallow

depression. Pectoral crest (radial tuberosity) triangular, of moderate

size. Insertion of brachialis anticus well-defined ;
with a pneumatic

foramen above condylus ulnaris. Eadius with a faint depression

over the dorsal aspect of the expanded distal end. Manus having the

carpo-inetaearpus three times the length of Ph. 2. D. II. Ph. 1. D. II.

with two deep and sharply defined postaxial depressions. Ph. 1. D. III.

with a well-marked trian gular postaxial border Pelecanus.

h'. Humerus about one-fifth less than the ulna (in the articulated wing the

arm is less than the forearm). Sub-trochanteric fossa not overhung

by tuberculum inferius, otherwise resembling that of Pelecanus.

Crist a inferior inflated, but less sharply defined from the shaft. Coraco-

humeral groove deep and narrow ; triangular form of the i-adial

tuberosity (pectoral crest) very large. Depression for brachialis

anticus with a pneumatic foramen proximad of radial condyle.

Eadius with a deep depression over the superior border of the distal

articular end. Manus having the carpo-metacarpus little more than

twice length of Ph. 2. D. II. Postaxial ledge of Ph. 1. D. II. with

two shallow depressions. Ph. 1. D. III. with the triangular postaxial

border slightly developed Fregata.

b. Ulna with a very shallow depression in place of a pneumatic foramen.

Humerus less than ulna (in the articulated wing the arm nearly equals

forearm). Sub-trochanteric fossa overhung by tuberculum inferius, and

running up as a pneumatic foramen into the caput humeri. Crista

inferior flattened, passing gradually into the shaft. Coraco-humeral

groove deep. Pectoral crest triangular, size moderate; depression for

brachialis anticus not well-defined, without a pneumatic foramen.

Manus having carpo-metacarpus less than twice length of Ph. 2. D. II.

Phaethon.

c. Ulna with a distinct palmar and interglenoid pneumatic fossa. Humerus

longer than ulna (in the articulated wing the arm is one-fifth longer than

forearm). Sub-trochanteric fossa overhung by tuberculum inferius and

running up as pneumatic foramen into caput humeri. Crista inferior

slightly swollen, moderately defined from the shaft. Coraco-humeral

groove shallow. Pectoral crest in the form of a long low ridge but

little raised above the shaft. Depression for brachialis anticus well-

defined and without a pneumatic foramen. Metacarpus nearly or

quite as long as Ph. 2. D.II -SMfo-

B. Wing-bones not pneumatic : pectoral crest a low ridge.

d. Cri.=,ta inferior passing insensibly into shaft. Sub-trochanteric fossa deep,

pneumatic foramen absent. Ulna equal or nearly equal in length to the

humerus Cin the articulated wing the arm shorter than forearm), with the

border of the glenoid cavity for the radial condyle of the humerus

produced into a hook-like process. Manus much shorter than ulna.

Mc. III. very slightly arched ; Ph. 1. D. II. with a deep ventral fossa.

Phalacrocorax.

e. Crista inferior with its free border arched, distinct from shaft, with

a slight depression in place of the sub-trochanteric fossa. Ulna shorter

than humerus (in articulated wing forearm shorter than arm) ; hook-

like process of glenoid cavity of radial condyle of humerus but slightly

developed. Manus equal, or nearly equal, to that of ulna. Mc. III. not

arched ; Ph. 1. D. II. with a shallow ventral depression Plotv.i.

Pboc. Zool. Soc—1898, No. VII. 7
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F. Peltic Limb.

A. Fibula never more than three-fourths as long as the tibio-tarsus.

a. Femur with a deep popliteal depression : tibio-tavsus with moderately

well-developed ento- and ectocnemial crests. Fibular ridge well-marked,

extending downwards to within a short distance of the middle of the

shaft. Tarso-ruetatarsus with a large pneumatic foramen on the inner

side of its proximal end : hypotarsus with a vertical ridge having a

moderate backward extension, the free edge of which is expanded iuto a

flattened surface ; on the outer .?ide of the ridge lie two closed canals :

with a deep fossa above the insertion of the tibialis anticus leading into

two large pneumatic foramina. Middle toe shorter than tarso-raeta-

tarsus Pelecanug.

b. Femur without a popliteal depression : tibio-tarsus with feebly developed

ecto- and eutocnemial crests. Fibular ridge absent. Tarso-metatarsus

deeply gi-ooved anteriorly, the groove leading directly into the foramen
between the third and fourth trochlea?

;
gastrocnemial ridge feebly

developed. Middle toe longer than the tarso-metatarsus ... rhacthov.

B. Fibula extending downwards to the level of the external articular condyle

of the tibio-tarsus.

c. Femur with a fossa at the base of the great trochanter into which
numerous pneumatic foramina open : tibio-tarsus with moderately
developed ento- and ectocnemial crests. Fibular ridge well-marked.

Tarso-metatarsus grooved anteriorly ; with numerous pneumatic fora-

mina immediately above the insertion of the tibialis anticus. Gastro-

cnemial ridge moderately well-developed Sula.

(I. Femur without pneumatic foramina. Tarso-metatarsus slightly grooved
anteriorly, with a deep fossa above the insertion of the tibialis anticus, at

the bottom of which lie two foramina which pierce the shaft and emerge
on either side of the gastrocnemial ridge. Fibidar ridge very strong.

a' . Tibio-tarsus with strong ecto- and entocnemial crests, the latter reflected

outwards. Gastrocnemial ridge very large, its free border expanded
into a flattened surface. Tarso-metatarsus comiiaratively slender,

length greater than that of the 2nd toe. Patella large, conical.

Phalacrocorax.

v. Tibio-tarsus with the free edge of the entocnemial crest looking

straight forward, not reflected outwards. Gastrocnemial crest mode-
rately well-developed. Tarso-metatarsus short and broad, length less

than that of the 2nd toe. Patella flattened, with a groove running
obliquely across the middle for the tendon of the ambiens ... Plotus.

C. Fibula fourth-fifths as long as tibio-tarsus. Femur nearly as long as fibula,

very thick relatively to the tibio-tarsus, and highly pneumatic ; with a

popliteal fossa containing a pneumatic foramen. Tibio-tarsus non-pneu-

matic; cnemial crests feeble; fibular crest feeble. Tarso-metatarsue extremely

short, resembling that of the Penguins, the three metatarsals being

indicated by grooves ; the length of the tarso-metatarsus one-third greater

than the width measured across the trochlese Fregata.

Phcdacrocorax and Sula have each a free sternal rib attached to

the posterior border of the last thoracic vertebra.

The vertebral column of Pelecanus is peculiar in that, of the

thoracic vertebrae, only the 1st is free, the remainder being fused

one with another and with the syusacrum. The transverse pro-

cesses of the 2nd, '-5rd, and 4th have ankylosed one with anotber,

and the whole is fused with the anterior border of the preilium, so

that, at first sight, it would appear as though this extended as
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far foniard as the 1st thoracic ^ertebla. The last sternal rib has a
posterior expansion situated immediately behind the articulation
with its dorsal element.
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EXPLANATION OP THE PLATES.

£. pi.

=

Basitemporal plate. P(.= Pterygoid.
ilfojo.=:Maxillo-palatine process. §= Quadrate.
JVs.= Nasal septum. /'''=Vomer.
P= Palatine.

Plate VII.

Fig. 1. Ventral view of the skull of Frcgata arid, sbowiiig the form of the
basitemporal plate, the maxillo-palatine processes, and the ankylosis of
the posterior ends of the palatines.

Fig. 2. Ventral view of the skull of Phaethon flavirostris, showing the same as
fig. 1. The postei'ior ends of the palatines, though closely approxi-
mated, are not fused.

Fig. 3. Ventral view of the skull of Phalacrocorax carbo showing the same as
the above. The palatines are here more or less fused from the
posterior narial aperture backwards to the pterygoids. There is no
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Plate VIII.

Fig. 1. Left side view of the skull of a nestling FhaWwn flavirostris, showing

the sutures, the absence of a nasal hinge, and the large size of the

anterior narial aperture. In order to expose the whole e.\tent of the

maxilla, the dentary border of the premaxilla has been removed.

Fig. 1 a. Ventral view of the same skull. The pterygoids, palatines, and

vomer have been removed, in order to show clearly the schizognathous

nature of the palate.

Fig. 2. Left side view of the skull of a very young nestling Sula _
leucogastra,

showing the sutures and the large size of the anterior narial aperture.

Fig. 3. Left side view of a portion of the cranio- facial region of the skull of

Phalac-rocorax carlo, to show the form of the masillo-paia'ine

processes and nasal septum when seen from behind. The lachrymal

has been removed.

Fig. 4. The same view of the skull of Fregata, ariel.

Fig. 5. The same view of the skull of Phaefhon. The maxillo-palatine

processes are seen to have only a horizontal direction ;
there is no

nasal septum.

Fig. 6. The same view of the skull of Pelecanus ritfescens. Note the great

vertical height of the maxillo-palatine processes, and the vestigial

septum nasi.

2. On the Skeletou of Regenerated Limbs of the Midwife-

Toad [Alytes obstetricans) . By W. G. Ridewood, D.Sc.j

F.L.S., F.Z.S.

[Eeceived December 22, 1897-]

The capacity which the larvae of the Anurous Batraehiaus

possess of regenerating lost limbs or parts of limbs was made
known to the world as long ago as 1769 by Spallanzani (12), and

was verified by Griinther ' in 1866 (11. p. 567) ; and although the

negative results obtained by Fraisse (6) in 1885 led this author to

doubt the possibility of such regeneration, the original observation

has recently received abundant confirmation at the hands of

Barfurth (2) and Boulenger (4. p. 98). But whereas, as is well

known, lost hmbs can be developed anew at any period of life

by certain Urodela, it is only in the larval stages of Anura that

such phenomena are to be observed. Barfurth concludes from

the results of his experiments that the capacity for reproducing

lost parts diminishes in Anuran tadpoles as the development

progresses, and on this hypothesis he explains the discrepancy

between the results of Spallanzani and Fraisse.

With a view to following up the researches of Barfurth, Mr.

Gr. A. Boulenger, F.E.S., seized the opportunity, when in Belgium

in the spring of 1897, of procuring some fine full-grown tadpoles of

the Midwife-Toad (Ah/tes obstetricans) and of repeating Barfurth's

experiments upon them^. These tadpoles had been sp.awned in

1 A mistake has evidently occurred in Owen's transcription of Dr. G-iinther's

manuscript. The statement " If a hind limb be cut off when the larva is about

two lines long it is reproduced " is meaningless, because the larva of that size

has no limbs. Tlie words " two lines long " were evidently intended to apply

to the size of the limb, not of the larva.

- Barfurth employed tadpoles of the common frog [Ranafusca (temporaria)}.
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the preceding summer, and might have been of the same brood.

They wei-e collected at Maurenne, near Hastiere, in the province

of Namur, in May 1897, and were all treated in exactly the same
way, the left hind leg, tben between seven and twelve millimetres

in length, being amputated at the middle of the tibial segment

and left to heal. Five of the specimens completed their meta-

morphosis, but the sixth became arrested in its development, and
although kept under exactly the same conditions of life as the

other five, failed to make any progress. All six were killed in

October 1897, when Mr. Boulenger very kindly handed them over

to me, together with the above information as to their previous

history.

While, thanks to Gotte (10), our knowledge of the normal and

regenerated limb-skeleton of Urodela is not deficient, the skeleton

of regenerated limbs of Anura does not appear to have hitherto

received any attention ; and it occurred to me that the best use to

which the material entrusted to me could be put w-as the pre-

paration and description of the regenerated cartilages. Bearing

in mind the close similarity found by Gutte to obtain between the

regenerated and the normal limb-skeleton of Urodela, a somewhat
similar correspondence was to be expected in Anura. But, having

regard to the greater specializatioia of the Anurau limb, it was

just possible that the restored skeleton might be simpler than the

normal. On surveying the results of the investigation one cannot

fail to be impressed by the closeness with which the skeletal parts

of the newly-developed limb approach those of the normal.

While in animals other than Anura structural differences

between the regenerated and the normal Hmb may be explained as

phenomena of atavism [as claimed by Giard (7 and 8), Barfurth

(1. p. 113 (6)), and Bordage (3)], there is no evidence of such

phylogenetic reversion in the regenerated limb-skeleton of the

Anura under consideration. The astragalus and calcaueum are

elongated and are confluent with one another at both their proximal

and distal extremities. The remaining tarsalia are disposed exactly

as in the normal limb of the same age. Although in specimen C
four of the five digits have each one phalanx less than the normal,

there is abundant evidence in specimens A and B to show^ that

the typical number of phalanges for each digit can be reproduced.

And, lastly, the experiments throw no light whatever on the mor-

phology of the calcar, although one might fully have expected

atavism to be apparent here if anywhere.

Mr. Boidenger has also communicated to me the very interesting

fact that, if the first appearance of the new limb be watched care-

fully, a single digit is first seen to grow out from the healed

stump, then another digit at its side, then a third, and so on in

succession. The tarsus and the distal half of the tibial segment

of the leg appear to be intercalated afterwards between the digits

and the 3.L.rap. The chief interest of the successive appearance

of the digits lies in the fact that this mode of development is

charadevistic of the Urodele limb. In the newts and salamanders,



1898.] SKELETON OP ALYTES OBSTETEICANS. 103

as Grotte (10) and Strasser (13) bave shown, the first digit to

develop is the second ; the inner digit follows and then the

remaining digits in succession, the third, the fourth, and, in the

hind limb, the fifth. The digits of the normal Anuran limb,

however, develop simultaneously, as Grotte (9) has remarked in

the case of Rana and Hyla, and as Duges has figured in the case

of Pelohates (5. pi. additionnelle, figs. 11-13). Tour figures of the

Eigs, 1-5.

Skeleton of regenerated left hind limbs of Ali/tes obstetrkans ( x 5).

budding normal hmb of Alytes are here given (figs. 6-9, p. 104) to

illustrate this point farther, and it will be noticed that, so soon as

any digitation at all can be made out in the differentiating bud,

all five digits can be counted. The explanation usually given for

the exceptionally rapid development and the great length of the

first-formed digits in the newts is that these are larval digits, of

special functional importance to the larva. But in the Anuran

tadpole the paired limbs are not used as a means of progression ;

they simply develop passively and slowly in anticipation of the

approaching metamorphosis. It is curious, therefore, to find that

in the regenerated limb of Anuran tadpoles the TJrodele mode

of digit-development should he adopted.
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It not infrequently happens that the full complement of digits

is not developed in the regenerated limb. Barfurth (2) has
figured cases in which onh' one, two, three or four digits are

present ; and of the five ' specimens now under consideration two
possess ordy one and three digits respectively.

Figs. 6-9.

Outlines of developing hind limbs (normal) of AJytes obstefrieans ( X 10).

Specimen A. The regeneration in this case was most successful.

The left leg resembled the right so exactly that, although the foot

was slightly smaller aud the toes a little shorter in proportion, the

difference would pass without notice unless attention were specially

directed to it. The colour-markings of the integuuient were
identical in the two legs, and also the extent of the webbing of the
foot. The skeleton of the leg (fig. 1, p. 103) is seen to be remark-
ably complete and in perfect keeping v^ith the external characters

of the limb. The only important feature in which this regenerated
limb-skeleton differs from the normal is the presence of but one
phalanx to tlie hallux and the sleuderness of the hallux metatarsal.

The remaining digits, the calcar, and the whole of the tarsus

present no diSerences. The distal end of the tibio-fibula is in

perfect continuity with the proximal portion, and there are no
markings to indicate the limits of the secondary aud jirimary

portions of this bone.

Specimen B. In this specimen the regenerated left leg was
considerably shorter than the right or normal. The femoral joint

was of the same size as in the right, but the remaining parts of

^ That is, the five specimens which completed their metamorphosis. The
development of the sixth appears to have been coiupktelv arrested, aud the
regenerated limb at the time of death had the form of a mere non-digitate bud,
too small to allow of a macrosco|)ic examination of the skeleton. This sixth

specimen will, therefore, not be referred to again.
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the limb were all dwarfed. The proportion of the web of the foot

was normal, but the five toes were disproportionately short, so

that the foot had a stunted appearance. In the skeleton (fig. 2,

p. 103) the tarsus and metatarsus call for no remark except that

the ratio between length and thickness is less than in the normal

Umb. The fifth digit has only two phalanges ; and in the fourth

digit, which suffers from an unnatural curve towards the postaxial

side of the foot, the antepenultimate phalanx is short and nodular.

The joint between the tibio-fibula and the proximal tarsals is not

square, as it should be, but slightly oUique. Exactly halfway

between the two extremities of the tibio-fibula is an u-regular

marking which delimits the regenerated distal half from the

primary proximal half. The two halves are in perfect continuity,

and the furrow between the tibia and fibula is also continuous.

SPECiiiEN C (fig. 3). Even before preparing the skeleton of

the regenerated leg it was evident that the second and third digits

were syndactyle; and on removing the skin it became further

apparent that the distal extremities of the third and fourth digits

were immovably united. In the fully-prepared skeleton the

second digit is seen to be the only one which possesses the normal

number of phalanges, the remaining four being each one phalanx

short. There is nothing remarkable about the tarsus, but the new

distal part of the tibio-fibula is set at a sharp angle on the original

proximal part. Moreover, the orirjinal part of the tibio-fibida has

suffered distortion.

Specimen D. This specimen is remarkable in that only the

preaxial part of the limb has been regenerated (fig. 4).
^
A distal

continuation has been added to the tibia but not to the fibula, the

astragalus is renewed but not the calcaneum, and of the five digits

only the three preaxial ones are developed. Only one small tarsal

of the distal row is present, and that belongs to the hallux. There

is no calcar, and, although the second digit has its usual two

phalanges, there are only two phalanges to the third digit, and

none to the hallux.

Specimen E. The regenerated parts in this specimen consist

merely of a single digit, supported by three skeletal cartilages.

IS'o attempt has been made to complete the tibio-fibula, and there

is no tarsus. There is an interval between the tibio-fibula and

the skeleton of the digit (see fig. 5), and the axis of the latter

makes an angle of about 55° with the tibio-fibula. This case

appears to furnish a striking confirmation of the observation of

Mr. Boidenger, communicated above, that in the regeneration of

the limb the digits develop first, while the intermediate parts are

intercalated afterwards, and also that the digits develop in suc-

cession and not simultaneously. It would seem that here, after

the development of one digit, regeneration became arrested, so that

we have in the young metamorphosed Batrachian the persistence

of a very early phase of limb-regeneration.
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3. Description of a new Sea-Snake from Borneo.

By G. A. BoTJLENGER, F.R.S.

[Eeceived January 8, 1898.]

(Plate IX.)

Htdrophis PLOWEEi, sp. nov. (Plate IX.)

Head very small ; anterior part of body very slender, its dia-

meter about one tbird tbe depth of tbe posterior part. Eostral

broader than deep ; frontal once and a balf as long as broad, as long

as its distance from the rostral, mucb shorter than the parietals ; one

prse- and one postocular ; a single anterior temporal ; six or seven

upper labials, third and fourth entering the eye ; two pairs of
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chin-sbields, posterior separated by scales. Scales feebly imbricate,

27 rouad the neck, 37 round rhe body ; scales nearly smooth on

the ]ieck, with a short tubercular keel on tbe body. Ventrals

distinct throughout, 298-321 . Dark oUve or blackish
;
a cresoentic

yellow band from eye to eye across the snout, and a yellow band

behind the eye ; some small yellow markings on the crown ; neck

with yellow cross-bars, much narrower than the spaces between

them; these bars gradually increase in extent on the body, but

never completely encu-cle it; 69 yellow bars altogether on the

body and tail.

Total length 900 millim. ; tail 80. ...
This species, of which two specimens were obtained in Brunei

Bav by Mr. S. S. Flower on the 3rd October, 1897, is nearest

related to HiidropJiis mamiUaris, with which it agrees in form,

scaling of the body, and coloration, but differs in the shorter

frontal and the presence of a single postocular and a single anterior

temporal. From H. fasciatus it differs in the lower number of

scales round the body and the presence of scales between the

posterior chin-shields, as well as in the coloration.

The larger of the two specimens (which is figured, Plate IX.)

presents these anomalies, that tbe nasal shields are fused in their

anterior half, and that a small additional chin-shield has arisen

through division of the first left lower labial.

4. An Account of the Reptiles and Batrachians collected

by Mr. W. F. H. Rosenberg in Western Ecuador. By

G. A. BoULENGERj F.R.S.

TEeceived Februai'y 1, 1898.]

(Plates X.-XVIII.)

The collection made by Mr. Eosenberg in Ecuador, of which a

complete set will be acquired for the British Museum, adds con-

siderably to our knowledge of this herpetologically so fertile district,

and to the long list of species with which we are acquainted

through the previous explorations of Fraser, Orton, Espada,

De Ville, Buckley, Whymper, and Festa. Twenty-three new

species are described in this paper.

The localities whence the specimens were obtained are:

—

Cachabe, Paramba, Ibarra, Cayamba, and Chimbo.

Mr. Eosenberg has kindly furnished me with the following

informatioQ respecting these places :

—

1. Cachabe, a small village on the river of that name, on the

N.W. Coast, in the Prov. Esmeraldas. Owing to an accident to the

barometer, the exact altitude of the village could not be ascertained,

but it is probably about 500 feet above the sea. It is surrounded

by dense forest.

2. Paramba, a farm on the W. bank of the Eiver Mira, at

3500 feet altitude ; it is still in the forest region, but the open

country commences two or three miles higher up the Mira.
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3. Ibarra, a city two days' ride from Paramba and about the
same distance from Quito ; altitude about 6600 feet. The country
is for the most part cultivated.

4. Cayamha, a small town X.E. and about a day and a half's

I'ide from Quito ; altitude 9323 feet (Whymper).
5. Puente del Clnmho, the railway terminus about 70 miles

from Guaj^aquil, at an elevation of about 1000 feet. Much of

the surrounding country is thick forest, but the district is more
extensively cultivated than is the case on the N.W. Coast.

REPTILIA.

Chelo ni a.

ClNOSTERNID^.

1. CiNOSTERNUJX LEUCOSTOSIUM, A. Dum.

In describing Mr. Whymper's collection in 18S2, I alluded to

two very young, dried specimens from Nanegal, 3000 feet, which
established for the first time the occurrence of the genus Cinosiernuni

south of Colombia, and I compared them to C. leucostomum, to

which, however, owing to their condition, I did not venture to

refer them. The fact that Mr. Eosenberg's collection includes an
adult specimen from Chimbo which undoubtedly belongs to C.

leucostomum removes all doubt from my mind that Mr. Whymper's
specimens were likewise referable to that species.

Testtidinid.^.

2. NicoEiA ANNULATA, Gray.

Paramba.

Lacertilia.

EUBLEPHARIDiE.

3. Lepidoblepharis fests, Peracca.

The highl}^ interesting disco\ery of an Eublepharid in Ecuador
was made known by Count Peracca only a few months ago (Boll.

Mus. Torino, xii. 1897, no. 300). The specimen fx'om Chimbo con-

tained in the present collection agrees entirely with that author's

excellent description, but is of larger size, measuring 45 mUlim.
from snout to vent ; tail (reproduced) 41 millim.

Igtjanid^.

4. Anolis peeacce, sp. n. (Plate X. fig. 1.)

Head nearly twice as long as broad, longer than the tibia
;

forehead concave ; frontal ridges short and feeble ; upper head-
scales keeled ; scales of the supraorbital semicircles enlarged,

separated by one or two series of scales ; keeled enlarged supra-

ocular scales in contact with the supraorbitals ; occipital as large

as or a little smaller than the ear-opening, separated from the



1898.] BATBA.CHIATS'S ¥ROM ATBSTERTS- ECTTADOR. 109

supraorbitals by three or four rows of scales ; canthus rostralis

angular, cantbal scales three or four ;
loreal rows five or six

;
six

or seven upper labials to below the centre of the eye ;
ear-opening

rather large, oval. Gular appendage large, merely indicated ni

the female ;
gular scales smooth. Body feebly compressed ;

no

dorso-nuchal fold. Dorsal scales very small, granular, keeled, a

little larger than the granules on the flanks ;
ventral scales larger

than dorsals, juxtaposed, smooth. The adpressed hind limb reaches

the eye on the posterior border of the orbit ; digits rather feebly

dilated; 17 or 18 lamella under phalanges ii. and iii. of the

fourth toe. Tail roundish, covered with strongly keeled scales

without enlarged dorsal series ; length of tail about twice that of

head and body. Male with enlarged postanal scales. Greyish or

reddish brown above, speckled or marbled with darker, and with

dark brown chevron-shaped bars, pointing forwards, across the

back : tail with very regular dark annuli
;

greyish or whitish

beneath, uniform or marbled or reticulated with blackish on the

sides ; throat dotted with blackish ;
gular appendage yellow.

6. 2.
millim. millim.

Total length 148 183

Head 15 16

Width of head 7*5 8

Body 35 47

Fore limb 23 28

Hind limb 37 49

Tibia H 14

Tail 98 120

This species comes nearest to A. fusco-auratus, D'Orb. I have

named it after mv friend Count M. Peracca, who has recently

described some highly interesting additions to the herpetology of

Ecuador.

Six specimens from Chimbo,

5. Anolis elegans, sp. n. (Plate X. fig. 2.)

Head twice as long as broad, as long as the tibia ;
forehead

concave ; frontal ridges short and feeble ; upper head-scales feebly

keeled ; scales of the supraorbital semicircles large, separated by

a single series of small scales on the vertex ; 11 or 12 enlarged,

keeled supraocular scales, separated from the supraorbitals by one

series of granules ; occipital not quite so large as the ear-opening,

separated from the supraorbitals by three series of scales ;
canthus

rostralis angular, canthal scales three ; loreal rows five
;

six upper

labials to below the centre of the eye ; ear-opening moderately

large, roundish. Gular appendage very large; gular scales

smooth. Body compressed ; no dorso-nuchal fold. Dorsal scales

very small, granular, scarcely larger than the laterals :
ventrals

larger, small, granular, smooth. The adpressed hind limb reaches

the eye ; digits moderately dilated ; 22 lamellfe under phalanges

ii. and iii. of the fourth toe". Tail feebly compressed, covered with
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strongly keeled scales without enlarged dorsal series ; length of

tail twice and a half that of head and body. Peebly enlarged

postanal scales. Purplish brown above, with seven bluish-grey

cross-bands on the nape and back, the anterior angular and pointing

forwards ; sides with round light spots between the cross-bands ;

tail dark brown in its basal fourth, then annulate dark brown and
whitish, and whitish in its terminal half ; lower parts greyish :

gular appendage white.

millim.

Total length 230
Head 16
Width of head 8
Body 50
Fore limb 30
Hind limb 53
Tibia 16
Tail 164

This species may be regarded as intermediate between A.
ImcHeyi, O'Sh., and A. fasciatus, Blgr., both of which are likewise

natives of Ecuador.

A single male specimen from Chimbo.

6. Anolis chloeis, sp, n. (Plate X. fig. 3.)

Head once and three fourths as long as broad, a little longer

than the tibia ; forehead concave ; no frontal ridges ; upper head-
scales small, smooth ; scales of the supraorbital semicircles feebly

enlarged, sepai'ated by two series of scales ; supraocular scales

small, the larger ones feebly keeled ; occipital scarcely enlarged
;

canthus rostralis angular, canthal scales five ; loreal rows five ; six

upper labials to below the centre of the eye ; ear-opening rather

small, oval. Gular appendage large
; gular scales small. Body

scarcely compressed ; no dorso-nuchal fold. Scales on the back

and sides minute, granular ; ventral larger, but very small, granular,

smooth. The adpressed bind limb reaches the eye ; digital expan-
sions moderate ; IS lamella> under phalanges ii. and iii. of the

fourth toe. Tail rounded, covered \Aith keeled scales, without
enlarged dorsal series ; length of tail a little over twice that of head
and body. Male with enlarged postanal scales. Uniform green
above, white below ; a few black dots on the low-er surface of the

thighs.

millim.

Total length 138
Head 13
Width of head 7-5

Body 31
Fore limb .'. 21
Hind limb 36
Tibia 11

Tail 94

Allied to the preceding.

A single male specimen from Paramba.
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7. Anolis macuxitenteis, sp. n. (Plate XI. fig. 1.)

Head twice as long as broad, a little longer than the tibia;

forehead concave ; frontal ridges short, feeble ; upper head-scales

small, keeled; scales of the ' supraorbital semicircles moderately

enlarged, separated by three or four series of small scales ; a few

feebly enlarged, keeled supraocular scales, separated from the

supraorbitals by a series of granides ; occipital scale slightly

enlarged; canthus rostralis angular, canthal scales four or five;

loreal rows eight ; eight labials to below the centre of the eye

;

ear-opening moderately large, oval. G-ular appendage rather large,

merely indicated in the female ; gular scales smooth. Body feebly

compressed ; no dorso-nuchal fold. Dorsal and lateral scales

minute, granular ; A'entrals larger, but very small, granular, smooth.

The adpressed hind limb reaches the eye; digits rather feebly

dilated ; 16 lamellae iinder phalanges ii. and iii. of the fourth toe.

Tail roundish, covered «-ith keeled scales, without enlarged dorsal

series ; length of tail not quite twice that of head and body. No
enlarged postanal scales. Brownish or purpHsh grey above, with

metalHc lustre ; a dark cross-bar between the eyes and a dark spot

on the occiput ; limbs with rather indistinct dark cross-bars ; tail

with dark annuli ; whitish beneath, much spotted or marbled with

dark brown
;
gular appendage red.

milltm. millim.

Total length 126 107 (tail imperfect).

Head 12 14

Width of head 6 7

Body 33 36

Fore limb 18 20

Hind limb 33 39

Tibia 11 12

Tail 81 —
Allied to A. ifemmosus, O'Sh.

Two specimens from Paramba.

8, Anolis copii, Bocourt.

Paramba.

9. Anolis grantliceps, sp. n, (Plate XI. fig. 2.)

Head once and two thirds to once and three fourths as long as

broad, as long as, or slightly shorter than the tibia ; forehead

concave ; frontal ridges feeble, short ; upper head-scales very small,

almost granular, keeled ; scales of the supraorbital semicircles

moderately enlarged, separated by three to five series of scales on

the vertex ; feebly enlarged, strongly keeled supraocular scales
;

occipital a little smaller than the ear-opening, separated from the

supraorbitals by four or five series of scales ; canthus rostraUs

angular ; canthal scales three or four ; loreal rows seven or eight

;

eight or nine upper labials to below the centre of the eye ; ear-

opening large, oval. G-ular appendage very small, merely indicated
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in the female
;
gular scales granular, smooth. Body feebly com-

pressed ; no doi'so-nuchal fold. Dorsal scales very small, granular,

a little larger than the lateral scales ; ventral scales larger than
dorsals, small, juxtaposed, keeled. The adpressed hind limb reaches

the eye or the tip of the snout ; digits feebly dilated ; 15 or 16
lamel]a> under phalanges ii. and iii. of the fourth toe. Tail

roundish, covered with strongly keeled scales, without enlarged

dorsal series ; length of tail once and two thirds to twice that of

head and body. Male without enlarged postanal scales. Brown
or olive above, uniform or with small darker spots ; a more or less

distinct dark lateral band from the eye to the side of the body,

passing through the upper half of the ear-opening ; this band often

bordered below by a whitish streak, \vhich may extend to the hind
limb ; lower parts whitish, uniform or much speckled with brown.

.^.- ?•
millim. ruillitn.

Total length 117 108
Head 12 11

Width of head 7 6

Body 30 30
Fore limb 20 19
Hind limb 37 36
Tibia 12 11
Tail 75 67

Allied to A. stigmosus, Bocourt.

Several specimens from Paramba.

10. Anolis gbacilipes, sp. n. (Plate XI. fig. 3.)

Head once and thi-ee fourths to twice as long as broad, as long
as or slightly shorter than the tibia ; forehead concave ; frontal

ridges distinct, short ; upper head-scales keeled ; scales of the

supraorbital semicircles strongly enlarged, in contact with each

other on the vertex or separated by one series of scales ; a few
strongly enlarged, keeled supraocular scales ; occipital a httle

larger than the ear-opening, separated from the supraorbitals bv
one or two rows of scales ; canthus rostr.ilis angular ; canthal scales

four or five ; loreal rows seven or eight ; ten to twelve upper labials

to below the centre of the eye ; ear-opening moderately large,

oval. Gular appendage large, merely indicated in the female
;

gular scales keeled. Body compressed ; no dorso-nuchal fold.

Dorsal scales small, rhomboidal, subimbricate, strongly keeled
;

lateral scales minute, granular ; ventral scales larger than dorsals,

rhomboidal, subimbricate, strongly keeled. The adpressed hind

limb reaches the tip of the snout, or bet\veen the eye and the tip

of the snout ; digits feebly dilated ; 14 lamellae under phalanges

ii. and iii. of the fourth toe. Tail roundish, covered with strongly

keeled scales, without enlarged dorsal series ; length of tail about

t^ace that of head and body. Male without enlarged postanal

scales. Greyish or pale bronxy olive above, with symmetrical dark
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brown or reddish-brown markings, in the form of symmetrical

designs on the upper surface of the head, a broad wavy baud on

the temple, above the ear, two series of large spots on the back

connected across the vertebral region by angular cross-bars, and

narrow bars across the limbs ; upper lip wihte below the eye, with

large dark spots ; whitish beneath ;
gular appendage yellow.

d. .2.
millim. millini.

Total length 172 ?^

Head 15 l'*

Width of head 8 8

Body 40 40

Fore limb 27 24

Hind limb 50 45

Tibia 16 15

Tail 117 ?

Distinguished from the preceding by the larger ear-opening

and the much smaller dorsal and ventral scales.

Four specimens from Paramba.

11. Anolis bipobcatus Wiegm.

Paramba.

12. Anolis lemniscatus, sp. n. (Plate X. fig. 4.)

Head twice as long as broad, as long as the tibia ; forehead

concave ; frontal ridges short and feeble ; upper head-scales

keeled ; scales of supraorbital semicircles enlarged, separated by

one or two series of scales ; 5 to 8 enlarged, strongly keeled supra-

ocular scales, separated from the supraorbitals by one series of

granules ; occipital larger than the ear-opening, separated from

the supraorbitals by two or three series of scales ; canthus rostralis

angular, canthal scales three or four ; loreal rows six ; eight to ten

upper labials to below the centre of the eye ; ear-opening moderately

large, roundish. Gular appendage large, absent in the female ; gular

scales keeled. Body compressed ; no dorso-nuchal fold. Dorsal

scales rather large, hexagonal, subimbricate, strongly keeled, forming

11 or 12 longitudinal series ; lateral scales minute, granular ; ventral

scales larger thau dorsals, hexagonal, subimbricate, strongly keeled.

The adpressed hind limb reaches the eye or between the eye and

the tip of the snout ; digits feebly dilated ; 14 or 15 lamellae under

phalanges ii. and iii. of the fourth toe. Tail slightly compressed,

covered with strongly keeled scales without enlarged dorsal series

;

length of tail a little more than twice that of head and body.

Male without enlarged postanal scales. Pale greyish or bronzy above,

with elegant symmetrical dark brown markings ; a V-shaped band

on the snout, pointing backwards ; a cross-band from eye to eye

;

a band behind the eye, passing above the tympanum ; a series of

large spots or oblique bars on the sides of the body connected by

1 Tail injured.

Peoc. Zool. Soc—1898, No, YIII. 8
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V-shaped bars across the spine; regular cross-bars on the limbs

and annuli on the tail ; a white band from below the eye to tfie

side of the body, passing through the ear ; a durk brown vertical

bar below the eye ; whitish beneath ;
gular appendage yellow.

luillira. millim.

Total length '.

.

IB? 137
Head 15 13
Width of head 7-5 7
Body 37 32
Fore limb 23 20
Hind limb 46 39
Tibia 14 12
Tail 115 92

Allied to A. cupreus Hallow, and A. rhombifer Blgr.

Several specimens from Chimbo.

13. PoLYCHRUs GUTTUEOSTTS Berth.

Pai'amba.

14. Basiliscus galeeitus a. Dum.

Paramba and Ohirabo.

15. Entalioides fest^ Peracca.

Paramba.

16. LlOCEPHALUS 6UENTHERT Blgr.

Ibarra and between Cachabe and Paramba.

Teiid^.

17. Ameia'a bbidgesii Cope.

Paramba.

18. Ameiva septemlineata a. Dura.

Chimbo.

19. ECHINOSAUEA HOEKIDA Blgr.

Paramba.

20. Pholidobolus montium Ptrs.

Ibarra and between Cachabe and Paramba.

21. Proctoporus UNicoLOE Gi-ay.

Chimbo and between Cachabe and Paramba.

Amphisb^nid^,

22. Amphisb^na euhginosa L.

Paramba.
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Ophidia.

BoiDiE.

23. Trachyboa gulaeis Ptrs.

A single specimen, 155 millim. long, from Paramba.
It agrees with Peters's description and Jan's figure, ex ept in

having the eye completely surrounded with 14 scales, labials being
excluded. Scales 29 ; ventrals 142 ; subcaudals 27.

COLCTBEIDiE.

24. Synophis miops, sp. n. (Plate XII. fig. 1.)

Eye small, one third the length of the snout. Eostral much
broader than deep, scarcely visible from above ; nasal divided
internasals very small, a Httle broader than long ; praefrontal very
large, covering nearly the whole upper surface of the snout, de-
scending to the upper labials ; frontal as long as broad, as long as

the praefrontal, much shorter than the parietals ; supraocular small

;

no loreal ; one large prseocular, forming a suture with the frontal

;

one postocular ; temporals 1 + 2; eight upper labials, fourth and
fifth entering the eye ; four lower labials in contact with the
anterior chin-shields, which are shorter than the posterior. Scales

striated and strongly keeled, in 19 rows. Ventrals 138 ; anal

entire; subcaudals 91. Black above, the occiput and part of the

temple yellow ; belly yellowish white ; lower surface of tail greyish.

Total length 390 millim. ; tail 135.
A single female specimen from Paramba.
Distinguished from Synophis bicolor Peracca (Boll, Mus, Torin.

xi, 1896, no. 266), by the smaller eye, the absence of the loreal

shield, the division of the nasal, the presence of a single postocular,

and the lower number of ventral and subcaudal shields.

25. Drymobitts boddaertii Sentz,

Paramba.

26. Drymobius rhombieer Grthr.

Paramba.

27. Drymobius den^drophis Schleg.

Paramba.

28. Spilotes megalolepis G-thr.

A single male specimen from Paramba, with 217 ventrals and
122 subcaudals. The exact habitat of this snake was still

unknown,

29. Herpetodryas cabinatus L.

Paramba.
8*
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30. Heepetodbtas fuscus L.

Parauaba and Chimbo.

31. Heepetodeyas geandisquamis Pbrs.

Paramba.
This snake was only known from Costa Kica.

32. Leptophis bocoueti, sp. n.

LeptojDhis liocercv.s (non Wied), Bocourt, Miss. Sc. Mex., Eept.

p. 823, pi. Ixii. fig. 3 (1895).

Eostral much broader than deep, just visible from above ; inter-

nasals shorter than the praefrontals ; frontal once and one third

as long as broad, as long as its distance from the rostral or the

end of the snout, as long as or a little shorter than the parietals
;

nasal elongate, divided ; no loreal ;
prsefrontal in contact with

labials ; one praeocular, in contact with or narrowly separated

from the frontal; two postoculars ; temporals 1+ 2; nine upper

labials, fifth and sixth entering the eye ; five or six lower labials

in contact with the anterior chin-shields, which are shorter than

the posterior. Scales in 15 rows, all except the outer row strongly

keeled ; scales on the neck and tail keeled. Ventrals feebly angu-

late laterally, 159-168 ; anal divided ; subcaudals 165-172. Bright

green above, closely speckled all over with black ; the keels on the

scales black ; a black streak behind the eye ; upper lip and lower

parts pale green.

Total length 1600 millim. ; tail 620.

Two specimens from Paramba and one from Cachabe.

The specimen described by Bocourt is from Peru.

33. LioPHis ALBiTENTEis Jan.

Ibarra and Paramba.

34. Xenodon coltjbeinus Gthr.

Paramba.

35. Pbtalognathits nebxjlata D. & B.

Paramba.

36. Ateacttjs multicincttts Jan.

Paramba.
The specimens belong to the form figured by Jan as Eahdosoma

hadium, yar. multicinctum. 1 think they deserve specific distinction

from A. haclius, as first suggested to me by my friend Count
Peracca, owing to the higher number of ventral shields (177-182)

and the shape of the rostral, which is as deep as broad. No spots

whatever on the belly.

37. HiMANTODES CEH^CHOA L.

Paramba.
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38. LePTODIEA AimULATA L.

Paramba.

39. OXYBELIS BEETIBOSTRIS Cope.

Paramba and Cachabe.

40. OxYBBLis ACUMiNATUs Wied.

Paramba.

41. Eeytheolampbus ^soulapii L.

Paramba.

42. HOMALOCRANIUM MBLANOCEPHALUM L.

Ibarra.

43. Elaps coeallinus Wied.

Paramba.

44. Elaps eosenbeegi, sp. n. (Plate XIII.)

Eye very small, measuring two fifths its distance from the

mouth. Eostral much broader than deep, just visible from above ;

frontal once and a half as broad as the supraocular, once and

a half as long as broad, as long as its distance from the rostral,

shorter than the parietals ; latter longer than their distance from

the internasals ; one prae- and two postoculars ; temporals 1+ 1

;

seven upper labials, third much larger than fourth, third and

fourth entering the eye ; four lower labiaJs in contact with the

anterior chin-shields, the first forming a suture with its fellow

behind the symphysial
;

posterior chin-shields longer than the

anterior. Scales in 15 rows. Ventrals 288 ; anal divided ; sub-

caudals 30. Above with 20 black areas separated by narrow red

ones spotted with black ; below, each black area breaks up into

three, separated by white interspaces of nearly equal width, viz.,

occupying two or three ventral shields ; head, as far back as the

middle of the parietal, Mhite spotted with black ; end of snout and

frontal shield black; occiput and nape black, the first white cross-

band ascending on each side to the second temporal.

Total length 1510 millim. ; tail 85.

A single female specimen from Paramba.

45. EiiAPS ANCOEALis Jan.

A single specimen from Chimbo, with 260 ventrals and 32 sub-

caudals.

Ambltcephalid^.

46. Leptognathtjs ellipsieeea, sp. n. (Plate XII. fig. 2.)

Body strongly compressed. Eye moderate. Eostral broader

than deep, scarcely visible from above ; internasals half as long as

the praefrontals ; frontal as long as broad, as long as its distance

from the end of the snout, shorter than the parietals ; nasal entire
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or semidivided ; loreal twice or twnce and one thii-d as long as

deep, bordering tlie eye ; a small prseocular usually present between

the loreal and the supraocular ; t\AO postoculars, rarely one

;

temporals 2+ 2 or 3 ; seven upper labials, fourth or fourth and

fifth entering the eye ; first lower labial in contact with its fellow

behind the symphysial ; three or four pairs of chin-shields, anterior

as long as broad. Scales in 15 rows, vertebrals strongly enlarged,

the largest twice as broad as long. Ventrals 148-160 ; anal

entire • subcaudals 60-1 6. Ohve-brown above, regularly marked

with black ellipses with lighter centres disposed vertically on each

side of the body, the two series alternating ; head spotted or

marbled with black; lower parts whitish, speckled aud largely

spotted with black.

Total length 645 millim. ; tail 145.

Several specimens from Ibarra.

VlPEEIDvE,

47. Lachesis ateox L.

Paramba and Chimbo.

48. Lachesis lansbeegii Schleg.

Paramba.

49. Lachesis schlegelii Berth.

Chimbo.

BATEACHIA.

Ecaudata.

Rajsid^.

1. Phtllobates infkagcttatus, sp. n. (Plate XIV. fig. 1.)

Snout rounded, moderately prominent, as long as the diameter

of the orbit ; loreal region vertical ; nostril slightly nearer the tip

of the snout than the eye ; intei'orbital space a little broader than

the upper eyelid ; tympanum distinct, close to the eye and three

fifths its diameter. Fingers moderate, first not extending beyond
second ; toes moderate, free ; disks well developed, smaller than

the tympanum ; two small metatarsal tubercles, inner oval, outer

rounded ; a short, curved, tarsal fold. The tibio-tarsal articulation

reaches the eye. Skin perfectly smooth. Blackish brown above,

with a more or less distinct lighter greyish streak on each side

from eye to groin, another on each side of the snout along the

loreal region, and a third along the back of the thigh ; throat aud
belly blackish brown with round white spots.

Prom snout to vent 23 millim.

Two specimens from Chimbo.

2. Prostheeapis pemoealis Blgr.

Paramba and Cachabe.
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3. COLOSTETHUS LATINASUS Cope.

Chimbo.

4. Phyllodromus puichellus Espada.

Cachabe.

DENDROBATID.i;.

5. Dendrobates tinctorius Schu.

Cachabe.

ENGTSTOMATIDJi:.

6. Atelopus ignescens Cornalia.

Cayamba, Sibambe, Ibarra.

7. Atelopus crtjciger Mart.

Cachabe.

8. Atelopus elegans Blgr.

Cachabe.

This species, known from a single specimen obtained at Tanti

(2000 feet) by Mr. "Whymper, varies much in the colour and

markings, as shown by the nuiuerous specimens collected by

Mr. Eosenberg. The "black lateral streak is constant, but tbe

dorsal markings may be iu the form of spots, vermiculate lines, or

four regular longitudinal streaks ; the ground-colour of the upper

parts is brown, grey, pale greenish, or lemon-yellow^ The largest

specimen, a female full of spawn, measures only 37 millim. from

snout to vent.

Cystignathid-^.

9. Htlodes asomalus, sp. n. (Plate XIV. fig. 2.)

Tongue oval, entire or indistinctly emarginate behind. Vomerine

teeth in two strong, transverse, slightly curved and slightly oblique

series behind the choanje, on a level -R-ith the palatine bones.

Head rather large, a little broader than long ; snout rounded, as

long as the diameter of the orbit ; canthus rostralis distinct

;

loreal region very oblique, concave ; nostril a httle nearer the tip

of the snout than the eye ; interorbital space much narrower than

the upper eyelid ; tympanum distinct, one third to two fifths the

diameter of the eye. Pingers rather short, first longer than second,

the tips merely swollen ; toes moderate, one half or two thirds

webbed, ending in well-developed disks, which are broader than long;

subarticular tubercles feeble ; an elongate inner metatarsal tubercle,

measuring about two-thirds the length of the inner toe ;_a small,

round, outer metatarsal tubercle. The tibio-tarsal articulation

reaches between the eye and the tip of the snout. Skin rugose

above with small warts and glandular ridges, the strongest of

which are behind the eyes ; lower parts smooth ; a well-marked

ventral disk. Olive above, mottled and marbled with darker;
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upper lip \\ith dark bars ; limbs with rather ill-defined dark cross-

bars ; hinder side ot thighs blackish, spotted or marbled with
yello\\' ; lower parts white, throat brown or mottled with brown.
Male without vocal sac.

Prom snout to veut 59 miilim.

Three specimens from Cachabe.

This species differs so much from the other members of the

genus Hyhdes in the extensive web between the toes that it might
be made the type of a new genus. I am, however, unwilling to

adopt such a course at present, in view- of tlie existence of the
species H. pahnatus and i/. raniformis, which afford a link between
this and the more typical forms, and render the character of the

development of the web between the toes one of very doubtful

value in this group ; a conclusion which is further strengthened

by a study of several other genera of Tailless Batrachians.

10. Htlodes coxspiciLLATUS Gthr.

Paramba and Chimbo.

11. Htlodes longieosthis, sp. n. (Plate XA^. fig. 1.)

Tongue oval, slightly nicked behind. A'^omerine teeth in two
strong trans\erse series close together behind the choanae, on a

level with the palatine bones. Head longer than broad ; snout

obtusely acuminate, much longer than the diameter of the orbit

;

canthus rostralis strong ; loreal region moderately oblique, concave

;

nostril much nearer the tip of the snout than the eye; interorbital

space as broad as the upper eyelid ; tympanum very distinct, half

the diameter of the eye. Fingers moderate, first extending as far

as second : toes moderate, one third webbed ; tips of fingers and
toes dilated into well-developed disks, which are a little broader

than long, and measure about one third the diameter of the eye

;

subarticular tubercles strong ; a small oval inner and a rounded
outer metatarsal tubercle. The tibio-tarsal articulation reaches a

little beyond the tip of the snout. Skin smooth above and below,

or wdth a few very small warts on the head and back ; a strong

fold above the tympanum ; a well-marked ventral disk. Grey-
brown or pinkish above, with a dark cross-band between the e^'es,

and a more or less distinct dark hourglass-shaped marldng on the

back ; a black canthal and temporal streak : limbs Avith regular

dark cross-bars ; hinder side of thighs uniform brown ; white
beneath, with a few dark broAvn spots on the throat and bi'east.

Male with an internal vocal sac.

From snout to vent 50 miilim.

Several specimens from Cachabe.

12. Hylodes achatinus, sp. n. (Plate XY. fig. 2.)

Tongue oval, slightly nicked behind. Vomerine teeth in two
short oblique series behind the choanse. Head moderate, as long

as broad ; snout rounded, as long as the diameter of the orbit

;

canthus rostralis distinct; loreal region oblique, concave ; nostril
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much nearer the tip of the suout thau the eye ;
iuterorbital space

as broad as the upper eyelid ; tympanum distinct, half the diameter

of the eye. Fingers moderate, first longer than second ; toes free

;

disks small : suharticular tubercles feeble ; a small oval inner, and

a rather indistinct, rounded outer metatarsal tubercle. The tibio-

tarsal articulation reaches the tip of the snout. Skin smooth,

finely granular above ; a strong supratemporal fold. Dark brown
above, with elegant symmetrical darker markings, viz., chevron-

shaped bands on the back, oblique streaks on the flanks, and bars

of unequal width on the limbs ; lower parts white, throat with a

few brown spots.

From snout to vent 50 millim.

A single female specimen from Cachabe.

13. HxLODES GTJLAKis, sp. n. (Plate XV. fig. 3.)

Tongue pyriform, entire. Vomerine teeth in two short oblique

series behind the choanse. Head moderate, as long as broad ;

snout rounded, as long as the diameter of the orbit; canthus

rostralis distinct ; loreal region feebly oblique, concave ; nostril

much nearer the tip of the snout than the eye ; interorbital space

a little broader than the upper eyelid ; tympanum distinct, two

fifths the diameter of the eye. Tingers short, first shorter thau

second ; toes short, free ; disks rather large, as large as the

tympanum ; subarticular tubercles feebly prominent ; a feebly

prominent, oval, inner metatarsal tubercle. The tibio-tarsal arti-

culation reaches the posterior border of the eye. Skin smooth

above and below ; a sti'ong fold across the breast. Pale brown
above, with round blackish spots ; a blackish cross-bar between

the eyes, and a dark streak from the eye to the shoulder ; lower

parts white. Male with an external vocal sac forming a strong

fold along each side of the gular region.

Prom snout to vent 24 millim.

A single male specimen from Cachabe.

14. HxLODES LATiDiscus, sp. n. (Plate XV. fig. 4.)

Tongue oval, shghtly nicked behind. Vomerine teeth in two short

transverse series behind the choanse, on a level with the palatine bones.

Head large, as long as broad or a little broader than long, much
depressed ; snout rounded, a little longer than the diameter of the

orbit ; canthus rostralis distinct ; loreal region very obhque,

concave ; nostril much nearer the tip of the snout than the eye

;

vertex concave ; interorbital space a little narrower than the upper

eyelid ; tympanum distinct, one third to two fifths the diameter of

the eye. Pingers moderate, first shorter than second, the tips dilated

into very large disks, which are broader than long and measure

three fifths the diameter of the eye ; toes moderate, free, the disks

large, but a little smaller than those of the Angers ; subarticular

tubercles feeble ; an elongate inner metatarsal tubercle, measui'ing

about two thirds the length of the inner toe ; a very indistinct

outer metatarsal tubercle. The tibio-tarsal articulation reaches the
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eye. Skin finely granular above, with small warts, which are largest

on the head, and one of which, on the upper eyelid, may be largo and
conical, horn-like ; a strong fold above the tympanum ; belly aud
lower surface of thighs granular. Dark grey-brown or vinaceous

red above, with blackish spots and marblings ; limbs with more or

less distinct, irregular, dark cross-bars ; whitish beneath ; sides of

throat, belly, and lower surface of limbs finely speckled, as if

powdered with brown. Male without vocal sac.

From snout to vent 54 millim.

Two specimens from Oachabe.

15. Syeehoptts areolatus, sp. n. (Plate XIV. fig. 3.)

Snout rounded, as long as the eye, which is large ; canthus ros-

tralis rounded .; loreal region concave, oblique ; interorbital space

as broad as the upper eyelid ; tympanum feebly distinct, about one
third the diameter of the eye. Fingers rather short, first shorter

than second ; toes rather short, quite free; disks well developed;

subarticular tubercles feebly prominent. The tibio -tarsal articu-

lation reaches the eye. Skin areolate or coarsely granular above
and beneath. Greenish yellow above, spotted or dotted \\ith

reddish brown ; thighs colourless ; lower parts white. Male with

an internal vocal sac.

From snout to vent 24 millim.

One specimen from Cachabe and two from Chimbo.

16. Leptodactylus pulchee, sp. n. (Plate XIV. fig. 4.)

Tongue oval, entire. Vomerine teeth in two long arched series

behind, and extending outwards beyond the choanae. Head as long

as broad ; snout rounded, as long as the diameter of the orbit; canthus
rostralis distinct; loreal region concave; nostril nearer the tip of the

snout than the eye ; interorbital space as broad as the upper eyelid ;

tympanum very distinct, two thirds the diameter of the eye. Fingers

moderate, first extending a little beyond second ; toes moderate, not

fringed ; tips of fingers aud toes swollen, feebly but distinctly dilated;

subarticular tubercles strong ; two small, prominent metatarsal

tubercles ; a feebly prominent, oval tubercle on the tarsus nearer the

foot than the tibia. The tibio-tarsal articulation reaches between
the eye and the tip of the snout. Skin smooth ; a ventral discoidal

fold. Grey-brown above, with symmetrical blackish, light-edged

markings forming a chain along the middle of the back ; lips with
blackish bars ; a white spot on the tip of the snout ; a dark oblique

band, gradually widening, from the eye to the side of the body;
limbs with regular dark cross-bars ; throat brown, with white spots,

which are most regular round the mandible ; belly white, uniform
or spotted with brown.

From snout to A^ent 24 millim.

Three specimens from Chimbo. Probably young.

17. Leptodactylus pentadactylus Laur.

Cachabe.
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BUFONIDJE.

18. BuFO H^MATiTicus Cope.

Cachabe.

19. BUFO GLABEEEIMUS Grthl'.

Paramba and Cachabe.

The largest specimen measures 145 millim. from snout to vent.

Young pale greyish above, spotted or marbled with black.

20. BuFO MAEINUS L.

Chimbo.

21. Bttfo typhonius L.

Paramba and Cachabe.

22. BuFO CONIFERUS Cope.

Cachabe. Numerous specimens.

The supraorbital, postorbital, and parietal ridges form a regular

A-shaped figure, the two latter being at right angle to each other

;

interorbital space broader than the upper eyelid ; tympanum two
thirds to three fourths the diameter of the eye. The tarso-meta-
tarsal articulation reaches the tip of the snout or between the
latter and the eye. Pirst finger shorter than second. Toes half

or two thirds webbed ; subarticular tubercles single. Male with
an internal vocal sac and black nuptial excrescences on the inner and
second finger. Brown or olive above, with more or less distinct

large blackish insuliform spots ; some specimens uniform blackish

above ; throat and breast dark brown in the males.

From snout to vent 88 millim.

23. Hyla rosenbeegi, sp. n. (Plate XVI.)

Tongue subcircular, entire, adherent. Vomerine teeth between
the very large choause, in two angular series forming together a
A-sbaped figure. Head much depressed, a little broader than long

;

snout rounded, a little longer than the diameter of the orbit ; canthus
rostralis indistinct ; loreal region very oblique, concave ; interorbital
space as broad as the upper eyelid ; tympanum very distinct,

circular, three fourths to four fifths the diameter of the eye.
Three outer fingers entirely webbed ; a distinct rudiment of pollex,
much developed in the male ; toes entirely webbed ; disks of
fingers and toes large, three fifths to two thirds the diameter of the
eye ; subarticular tubercles very prominent ; two feeble folds along
the tarsus. The tibio-tarsal articulation reaches a little beyond
the tip of the snout. Upper surface granulate and with small,
round, pearl-like warts ; no dermal appendage to the heel •

throat, belly, and lower surface of thighs covered with small
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granules. Yellowish, greyish, or reddish brown above, more or less

distinctly spotted or marbled with brown or blackish ; flanks some-

times witli dark vertical bars ; a continuous or interrupted blackish

vertebral line, commencing between the nostrils, often present

;

lower parts white. Male with au internal vocal sac and a large

flat gland on the flanks.

From snout to vent 97 millim.

Several specimens from Cachabe.

This fine tree-frog, which I have great pleasure in naming after

its disco\'erer, is nearest allied to H. maxinia, Laur., from which

it differs in several points, among which I would draw special

attention to the presence of a large flat gland on the sides in

males, a secondary sexual character which finds its nearest parallel

in the humeral gland of Pdohates and various species of Rana.

24. HtLA BAUDINIl D. & B.

Cachabe.

The habitat of this species was believed to be restricted to Texas,

Mexico, and Central America. Mr. Eosenberg has now obtained

it at Buenaventura, Colombia, and, in great abundance, at Cachabe,

in Northern Ecuador.

25. NOTOTREMA MARSTJPIATUM D. & B.

26. NoTOTREMA ANGUSTiFROifs, sp. u. (Plate XVII. fig. 1.)

Tongue large, subcircular, slightly nicked and scarcely free

behind. Vomerine teeth in two straight series between the choanae.

Head moderate, broader than long ; nasal and frontoparietal bones

rugose and confluent with the skin ; snout deep, vertically trun-

cate at the end, as long as the diameter of the eye ; canthus

rostralis strong ; loreal region concave ; interorbital space

narrower than the upper eyelid; tympanum moderately distinct,

one third the diameter of the eye. Fingers long, with a slight

rudiment of web ; toes almost entirely webbed ; disks larger than

than the tympanum ; subarticular tubercles moderate. The tibio-

tarsal articulation reaches beyond the tip of the snout. Skin

smooth ; belly and lower surface of thighs granular. Olive-grey

or brown above, clouded with darker, or with very indistinct

reddish-brown cross-bars on the body ; upper lip cream-colour,

M-ith dark brown spots ; limbs with dark cross-bars ; flanks and
lower parts white, spotted with dark brown ; a round white spot

at the base of each thigh, near the vent. Male without vocal sac.

From snout to vent 73 millim.

Two specimens, male and young female, from Cachabe.

27. NoTOTREMA coRNUTUM, sp. n. (Plate XVIII.)

Tongue rather small, circular, entire, adherent. Vomerine teeth

in two straight series behind the choauae. Head moderate, broader

than long ; skin free from the skull ; snout rounded, with distinct

canthus and concave loreal region ; interorbital region concave, Avith
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a prominent ridge on each side, narrower than the upper eyelid,

which is produced in a triangular horn-like appendage ; tympanum
moderately distinct, vertically oval, half the diameter of the eye.

Fingers free ; toes half webbed ; disks larger than the tympanum ;

subarticular tubercles feebly prominent. The tibio-tarsal articu-

lation reaches beyond the tip of the snout. Skin finely areolate

above and on the throat, granular on the belly and under the thighs
;

heel with a very small, triangular dermal appendage. Greyish

above, with a tinge of red on the back ; a broad dark grey median

stripe from the end of the snout to the vent, and a dark grey

lateral stripe from the eye to the groin ; two dark bars below the

eye ; whitish beneath, belly and lower surface of hind Hmbs marbled

with brown ; a round white spot at the base of each thigh, below

the vent.

From snout to vent 76 millim.

A single female specimen from Cachabe, with nine well-developed

young in the dorsal pouch ; these youug measure 19 millim. from

snout to vent, and are provided with large bell-shaped gills as

figured by Weinland in JSf. oviferum.

28. Hylella parabamb^, sp. n. (Plate XVII. fig. 2.)

Tongue circular, indistinctly nicked, and scarcely free behind.

Head broader than long ; snout rounded, as long as the diameter of

the orbit ; interorbital space broader than the upper eyelid ; tym-
panum distinct, one fourth the diameter of the eye. First and second

fingers equal ; outer fingers two thirds webbed ; toes almost entirely

webbed ; disks well developed, those of the fingers half the diameter

of the eye ; subarticular tubercles feeble. The tibio-tarsal articu-

lation reaches a little beyond the tip of the snout. Skin smooth
;

lower belly and subanal region with wide-meshed areolation.

Purplish-blue above (in spirit), white beneath ; a few" small darker

spots on the upper surface of the leg.

From snout to vent 26 millim.

A single specimen from Paramba.

Apoda.

CiECILIIDjE.

29. CiECiLiA ISTHMICA Cope.

Paramba and Cachabe.

EXPLANATION OF THE PLATES.

Plate X.

Fig. 1. Anolis peraccfs, p. 108.

2. ,, elegans, p. 109.

3. ,, chloris, p. 110.

4. „ lemniscat'us, p. 113.

Figs. 1«, 2a, 3a, 4a. Upper views of heads, x2.
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Plate XI.

Fig. 1. Anolis macuUventris, p. 111.

2. „ granuliceps, p. 111.

3. „ gracilipes, p. 112.

Figs, la, 2a, 3a. Upper views of heads, x2.

Plate XII.

Fig. 1. Synophis miops, p. 11.5. Upper view of head and neck,
and upper, lower, aud side views of head, X 2.

2. Leptognafhus ellipsifera, p. 117. Upper, lower, and side

views of head and anterior part of body.

Plate XIII.

Elaps rosenbergi, p. 117. Upper, lower, and side views of
head and anterior part of body.

Plate XIV.

Fig. 1. Phyllobates infraguttahis, p. 118.

1 a. Lower view.

2. Hi/lodes anoynalus, p. 119.

2 a. Open mouth.
3. Sgrrhopus areolatus, p. 122.

4. Leptodactglus pulcher, p. 122.

Plate XV.

Fig. 1. Hylodes longirostris, p. 120.

1 a. Open inouth.

2. Hylodes aehaiinus, p. 120.

2 a. Open mouth.
3. Hylodes guluris, p. 121.

3 a. Gular regiou, X 2.

4. Hylodes latidiscus, p. 121.

4 a. Open mouth.

Plate XVI.

Hyla. roseiibergi, p. 123. With open mouth and side view of head.

Plate XVII.

Fig. 1. iiototrema angustifrons, p. 124. With open mouth and
side view of head.

2. Hylella -pai-ahamhcB, p. 125.

Plate XVIII.

Nototrema cornutum, p. 124. With open mouth, side view
of head, and embryo from the poucli.
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March 1, 1898.

Dr. W. T. Blanfoed, F.R.S., F.Z.S., in the Chair.

Mr. Boulenger exhibited, ahve, a hybrid male Newt, the result

o£ the crossing of a hybrid Molge cristata x M. marmorata with

the former species, which had been reared at Argenton-sur-Creuse

by M. E. Kollinat.

Hybrids between the above-named species had been described

many years ago as a distinct species, M. blasii de I'lsle, and,

although their true nature had been suspected by the describer

himself, it was only within the last few years that their hybrid

origin had been seriously advocated by Peracca, Paratre, and

Heron-Royer. However, in the absence of direct evidence, the

conclusions of these observers had not been generally accepted, and

in his recently pubhshed ' Schwanzlurche Europas ' Bedriaga had
provisionally maintained M. blasii as a distinct species. M. B/oUi-

uat's successful experiments have now removed all doubts on this

point, and the specimen exhibited, as well as others obtained by

the same gentleman, showed the hybrids to be fertile inter se, and,

by crossing again with the parent forms, to revert to either, as

had been presumed by the above-mentioned authors. The present

specimen could hardly be distinguished from a typical Molge

cristata except for the colour of the ventral surface, which was of

a duller orange.

It was Mr. Bouleuger's intention to institute, in conjunction

with his friend Mr. Albert Pam, P.Z.S., a further experiment

during the coming spring, by placing in a large tank a number of

female M. marmorata from France with males of M. cristata from

England, in the hope of obtaining offspring that would be refer-

able to the much-discussed M. blasii. The results of the experi-

ment, if any, would be laid before the Society.

Mr. W. E. de Winton exhibited the head-skin of a Eoan
Antelope {Hippotragus equinus) from British East Africa. It had

been brought home by Mr. S. L. Hinde, to whom it was presented by
the Collector at Machakos ; unfortunately the name of the Collector

and the exact locality where the animal had been shot were not

noted when it was deposited at the British Museum. The interest

in this specimen lay in the fact that it was believed to be the first

that had been brought to this country, although the species had

long been known to occur in that district \ This Antelope would
seem to have the widest range of any known form, extending as it

did from the Cape Colony to Abyssinia, where Sir Samuel Baker
has obtained it, and crossing the continent to Senegal. The
Abyssinian form has been described as distinct by Von Heuglin
under the name of IT. balceri, but its right to the rank of a separate

species was, in Mr. de Winton's opinion, extremely doubtful.

1 Cf. Jackson, P. Z. S. 1897, p. 454.
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Mr. Sclater exhibited two skins of the White-legged Falconet
{MicroJderax melanoleuci's), being those of ths two living examples
from Foochow presented by Messrs. Kickett and La Tonche and
received on the 6rh December last (see above, p. 2). They had
lived in apparently good health until February 6th, but had both
died on that day. No cause of death was ascertainable on dis-

section. Although one bird was slightly larger than the other,
both were found to be of the female sex.

The pretty little Hawks had lived in the Society's Gardens very
amicably together in a large cage, but passed the whole of the day-
time in a small box fitted up inside the cage, only coming out into

the cage in the evening, so that they were, no doubt, crepuscular
in their habits. They bad been fed at the Gardens on sparrows
and mice, which they ate with avidity. No doubt insects would
have been better for them, but it was difficult to get sufficient

insect food in the winter.

The White-legged Falconets. (Field, xci. p. 141, 1898.)

Mr. Sclater called attention to the excellent illustration of these
birds drawn by Frohawk and published in ' The Field ' for January
29th last (together with an article on these birds by Mr. W.
B. Tegetmeier, F.Z.S.), and exhibited copies of the drawing, which
by the kindness of the Proprietors of ' The Field ' he was enabled
to reproduce.

The following papers were read :-
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1. On certain Points in tlie Anatomy of the Cunning

Bassarisc, Bassariscus astutus. By Frank E. Beddard,

M.A., F.B.S.^ Prosector to the Society, Examiner in

Zoology in the University of London.

[Received March 1, 1898.]

The opportunity of dissecting this imperfectly known Carnivore

was afforded me by the death of a specimen acquired by the

Society some two years since, the second example which has been

exhibited alive at the Gardens. The abdominal viscera of the

animal at its death were healthy to all appearance : but the skin

in the neighbourhood of the anus had been macerated away

—

perhaps by diarrhoea, as the intestines were nearly empty and the

animal had not taken food for a week. The tongue and palate

were also diseased. Its body was, however, enormously fat, inter-

nally as well as externally.

So far as I am aware, the only accounts of the soft parts of this

animal are by M. Gervais ' and Sir W. H. Flower ". The paper of

the last-named naturalist is his well-known memoir upon the

classification of the Carnivora, and deals chiefly with the skull

;

bnt in it he confirms M. Gervais's statement of the absence of a

cfficum, which is so important a classificatory point. This paper

established beyond question the association of Bassariscus with the

Arctoid division of the Carnivora. Such new facts as I have to

describe in the present communication are purely confirmatoi'y of

that conclusion.

§ Brain.

The brain conforms in every respect to the Arctoid type as

defined by Sir W. Flower ^, and, as is the ease with smaller brains,

it is less convoluted than is, for instance, the larger brain of Gulo *

figured by myself.

The hemispheres are divergent posteriorly, displaymg most of

the cerebellum. The fissure dividing the sagittal from the parietal

gyrus does not reach the posterior margin of the cerebrum ; it does

so more nearly on the right side than the left. On the right side

also there is a bridging convolution imiting the sagittal with the

parietal gyrus ; there are faint indications of this on the left side.

As is usual in Carnivorous (not merely Arctoid) brains, the sagittal

gyrus is sharply folded upon itself anteriorly, the sulcus which

divides this region from the middle portion of the gyrus reachuag

the rhinal fissure below. The sagittal gyrus winds round the

' In 'Voyage dela Bonite,' 1841.
^ " On the Value of the Characters of the Base of the Cranium, &c.," P. Z. S.

1869, p. 34.
3 " On the Anatomy of the Proteles," P. Z. S. 1869, p. 482.

* " On the Brain of ffwfo," P. Z. S. 1895, p. 140, fig. 1.

Proc. Zool. Soc—1898, No. IX. 9
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crucial sulcus, which is situated rather far forward. This part of

the gyrus is perfectly smooth, there beiog no precrucial sulcus.

"^E>t-

Bvain of Bassariscii^ asf^iius.

Posteriorly to the crucial sulcus the sagittal gyrus, as is the case

with the corresponding gyrus in other Arctoids, is marked by two
fissures : one of these starts from the angle of the parietal sulcus

and runs for a short distance anteriorly ; the other is shorter and
lies to the outside of it and is unconnected with any other furrow.

The anterior recurrent portion of the sagittal gyrus is much
narrower than I have seen it in any Arctoid, not even excepting

the smaller Ictonyx.

§ Alimentary Canal.

The jyalate was, as has been already mentioned, somewhat
diseased posteriorly : I am not, therefore, able to be certain as to

the arrangement of the ridges in this region. Li the anterior part

of the palate, just behind the incisor teeth, ^^ere three triangular

cushions, their apices converging posteriorly. Immediately behind
and springing from the interval between the canine and the first

premolar is a ridge which does not meet its fellow in the middle

line. Then come four complete ridges springing from the basis of

the teeth, of which the first is very much more concave (backwards)

than those which follow.

The stomach of the animal is not greatly elongated. It is, per-

haps, slightly more globular than that of ^larus fulgens, figured

and described by Sir W. Elovver \ Its length when distended was
3 inches, by a greatest diameter of 2 inches. The omentum, loaded

\\ith fat, is not attached accurately along the greater curvature of

the stomach. It is so attached for, perhaps, the first third of that

curvature ; afterwards it takes, so to speak, a short cut to the basis

of the oesophagus, the line of its attachment being still curved and
parallel to that of the greater cui-vature.

^ "On the Auatouiy oi Murus fulgeii»;' P. Z. S. 1870, p. 762.
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The spleen measured 2| inches in length ; it was rather broader
at one end than at the other, but had no extra lobe or even indi-

cations of such.

The pancreas is rather peculiar, but apparently not unlike that of

Helictis, in which the late Prof. Garrod described ^ it as " seven
inches in length, its left terminal two inches being in relation with
the narrow spleen." In Bassariscus this gland is L-sbaped, the
meeting-point of the two limbs, situated at the angle of the
duodenum, being much wider than either of them is in its course.

The upper limb, that which runs parallel with the commencement
of the duodenum, is barely three inches in length ; the limb
which passes outwards in near relation to the spleen is five inches
in length.

The intestine, from the duodenum to the anus, is as nearly as

possible five feet in length. There is no csecum, but the junction
between the small and lai'ge intestines seems to be marked (as it is,

for example, in Gnjptoprocta ") by an unusually long Peyer's patch.

The Peyer's patches in the animal were particularly well mai'ked,
owing to their deep pigmentation. This patch, to which I now
refer, was narrow but no less than three inches in length. After
it the internal surface of the intestine was rugose. This of course
supports the view that the long Peyer's patch lies on the extremity
of the small intestine. In front of this patch were nine or ten
others, none of which, however, measured more than half an inch
in length.

The liver of Bassariscus is not remarkable in any special way.
The relative size of its component lobes may be thus expressed ;-—

L.L. 2>L.C. 2|<E.C. 2|>E.L. = C2>Sp.

The right central lobe, which is the largest, is on the abdominal
aspect completely divided into two by the cystic notch ; on the
dorsal surface the notch only extends as far as the fundus of the
gall-bladder. The right half of the right central lobe is very
slightly furrowed in a longitudinal direction. The caudate lobe is

bifid at its extremity and has a small nearly free lobe attached to
its diaphragmatic surface. The spigelian lobe is notched faintly at

the extremity and also at both sides a little way from the extremity.
The only liver which I have among the stores in my department
with which to compare the liver of Bassariscus is that of JElurus
fulgens, which has been described and figured by Elower ^ The
chief difierences which Bassariscus shows are : (1) the much greater
relative size of right central

; (2) the freedom of the right
lateral and caudate lobes (they are firmly attached by their apposed
surfaces in ^lurus)

; (3) the much smaller size of the spigelian
lobe.

^ " Notes on the Anatomy of Helictis subaurantiacus," P. Z. S. 1879, p. 306.
2 F. E. Beddard, " On the Visceral and Muscular Anatomy of Cruptoproota "

P. Z. S. 1S95, pp. 431, 432.
^i r

-.

3 " On the Anatomy oiMurusfulgens," P. Z. S. 1870, p. 763.
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2. A Revision of the African and Sja'ian Fishes of the

Family Cichlidce.—Part I. By G. A. Boulenger, F.R.S.

[Received February 18, 1898.]

(Plate XIX.)

The CicJtlicld' form a very natural family of Perciform Acantho-

pterygiaus, which may be defined as follows :

—

No suborbital lamina of the suborbitals ; entopterygoid present,

small. Prsecaudal vertebrae with transverse processes from the

third to the last ; ribs, all but the last few nearly sessile, inserted

behind the transverse processes, not at their extremity, and
narroAvly separated if at all from the centra. Nostril single on
each side. Gill-membranes free from isthmus : five or six branchio-

stegals ;
gills four, a slit behind the fourth ;

pseudobranchiae

absent. Lower pharyngeal bones united, with persistent median

suture. 8oft portion of dorsal fin not more developed than the

anal : latter with three or more spines.

The term " Chromides," by which this family is often designated,

is inadmissible, the name Chromis having been originally intended

for Sparus cliromis, h.= Chromis castanea, Eisso, a Heliastes of

Cuvier and Valenciennes. Cuvier, in the second edition of the
' Regne Animal,' i-eferred to Lahrns niloticus only as a second

species of his genus Chromis, the definition of which is drafted

from Sjjarus chromis. tipariis niloticus can therefore not be retained

as the type of Chromis, and must be placed in the genus Tilapia of

Andrew Smith, in the family named Ciclilicla- by Bleeker (1859).

This family includes a large number of bracJdsh- and freshwater

fishes from Africa, Syria, India, and Central and South America,

one species extending into Texas.

Tlie nearest affinity of these Pishes is with the Centrarchiclce and
Fcrciche. A study of their skeleton sho\\s them to bear no special

relation to the Pomacentricla', Lahrida/, Scariclo;, or to any other

division of the ' Pharyngoguathi,' than which a more artificial

group has never been conceived. Yet, I regret to say, it is very

slow at being altogether abandoiied, remains of it lingering here

and there in the works of even the most advanced reformers—to

wit. Gill's superfamilies Pomacentroidea and Lahroidea (1893),

corresponding to the Suborders Chromides and Fharpu/oc/nathi of

Jordan and Evermann (1896).

In the present paper I shall deal only \^'ith the genera repre-

sented in Africa and Syria, of which I am able to distinguish

nine. All agree in having the palate toothless, no supplemental

maxillary, a single, continuous dorsal fin, and two distinct lateral

lines. The number of vertebrae varies, in the specimens examined

by me, between 26 and 38 (13-19 + 12-19).

I am under deep obligations to Professor Vaillant for his kind

assistance in communicating to me the types of several species

preserved in the Paris Museum. I have thus been enabled to
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make this revision more complete than would otherwise have been
possible, and to settle some points of synonymy which, from the

imperfection of the original descriptions, would have remained
unsolved. I seize this opportunity to express my thanks to

Professor Vaillant for the valuable help I have received from him
in connection with the celebrated collection in his charge, on this

and many previous occasions.

My thanks are also due to Mr. J. Green, who has kindly

furnished me with sciagraphs of some unique specimens, by means
of which I have been able to ascertain the number of vertebrae.

Synopsis of the Genera.

I. No sheath to the vertical fins.

A. Anal spines VI or VII ; teeth conical, some
enlarged and canine-like .. 1. Lamproloff2is, Sc]iiltY\.

B. Anal spines III or IV.

1. Teeth not notcLied, vmiciispid.

«. Alveolar surface oP javrs narrow or

uioderately broad.

a. Kg pad-like papillose prominence
close to the upper part of the

branchial arches.
* Teeth in one or two series, with

more or less enlarged or canine-

like ones at the symphysis 2. Hemichromis, Teters.

** Teeth in two or more series in both

jaws, outer largest and more or

less distinctly curved inwards

;

no enlarged teeth at the sym-
physis 3. Paratilapia, Wkr.

/3. A pad-like prominence close to the

upper part of the branchial arches.

* Teeth in two or more series in both

jaws, outer largest and more or

less distinctly curved inward ... 4. Pel'maiockrojnis, Stdi:

** Teeth in one or two series, some
of the larger ones with the crown
bent at an angle to the shaft and
directed forward or backward ... f). ChromidoliJapia, Blgr.

h. Alveolar surface ofjaws extremely broad,

with innumerable minute teeth with

compressed, oblique crowns 0. Core7natodus,'S>\gr,

2. Teeth all or greater part notched or tri-

cuspid.

a. Alveolar surface of jaws narrow or

moderately broad ; aU the teeth

notched or tricuspid 7. Tilapia, ^vaith.

b. Alveolar surface of jaws very broad

;

outer teeth large, with nail-shaped

entire crowns, those of the inner rows

tricuspid S. BocimoduSyliXgr,

II. Vertical fins folding in a scaly sheath ; anal

spines VIII or IX; teeth spatulate, in a single

row 9. Paretroplus, Blhr.

The three latter genera will be dealt with in the second part of

this paper.
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1. Lamprologus.

Lamprolofjus, Schilthuis, Tijdschr. Nederl. Dierk. Yer. (2) iii.

1891, p. 85.

Body rather elongate ; scales ctenoid. Jaws with a band of

very small conical teeth, with enlarged canines in front. Maxil-

lary exposed. Dorsal with 18 or 19 spines, anal with 6 or 7.

Vekebi-feSl (15+ 1(5).

A single species, from the Congo.

This genus is easily distinguished from other African forms by

the number of anal spines ; from the American Heros by the

maxillary not being entirely concealed when the mouth is closed

;

from Etrojdus and Paretroplus by the dorsal not folding in a scaly

sheath, and by the dentition.

1. Lamprologus congoensis.

Lamprologus congoensis, Schilthuis, 1. c. pi. vi. fig. 1.

Depth of body 3f to 4 times in total length, length of head
3 to 3|. Snout a little longer than diameter of eye, which is 3^
to 4 times in length of head, and equals or slightly exceeds inter-

orbital width ; maxillary extending to below anterior border of

eye ; head naked, or with a few isolated scales on the opercle.

Gill-rakers short, 9 or 10 on lower part of anterior arch. Dorsal

XVIII-XIX 8-10
; spines increasing in length to the last, which

measures f length of head and k longest soft rays. Pectoral | to

I length of head. Ventral reaching vent or origin of anal. Anal
VI-VII 5-6. Caudal rounded, subaciiminate. Caudal peduncle

as long as deep. Scales 42-53 j|^ ; lat. 1. ^Ij. Brownish or

olive, uniform or with four or five rather indistinct darker cross-

bars ; a dark streak behind the eye, and a blackish opercular spot;

vertical fins grey, uniform or with small lighter and dai'ker spots.

Total length 100 millim.

Upper and Lower Congo.

2. Hemic'heomis.

Hemichromis, Peters, Mon. Berl. Ac. 1857, p. 403 ; Giinther,

Cat. iv. p. 274 (1862).

ChromicJithi/s, Guichenot, in A. Dumeril, Arch. Mus. x. 18o9
p. 257.

Hemichromis, part., Pfeffer, Thierw. O.-Afi*., Pische, p. 19
(1896).

Body short or moderately elongate; scales cycloid. One or
two series of conical teeth in the jaws, the second series, if present,
short and consisting of a few vei'y small teeth ; the two middle
teeth in the ja\vs larger than the others, in the adult at least.

Maxillaiy exposed. Dorsal with 13 to 15 spines, anal with 3.

Vertebrae 26-28 (15 + 13 in H.fasciatm, 14-|-12in H. himacidatus).

North and West Africa,
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1. Hemichbomis FASCIATUS.

Hemichromis fasciatus, Peters, Mon. Berl. Ac. 1857, p. 403

;

G-iinth. Cat. iv.'p. 274(1862); Bleek. Nat. Verh. Vet. Haarlem,

xviii. 1863, no. 2, p. 38, pi. v. fig. 1 ; Steindachn. Sitzb. Ak. A¥ien,

Ix. i. 1870, p. 970 ; Sauvage, N. xirch. Mus. (2) iii. 1880, p. 35 ;

Steindachn. Notes Leyd. Mus. xvi. 1894, p. 47.

CJiromicJitJnjs elongatus, Guiclien. in A. Dum. Arch. Mus. x.

1859, p. 257, pi. xxii. fig. 3.

Hemichromis aurihis. Grill, Proc. Ac. Philad. 1862, p. 135

;

GUnth. I.e. -p. 275.

Hemichromis Jeiguardii, Capello, Joru. So. Lisb. iv. 1872, p. 85.

Hemichromis c^(?s(/n(?£t7,Eochebruue,Bull. Soc. Philom. (7) iv. 1880,

p. 168, and Act. Soc. Linn. Bord. vi. 1882, pi. v. fig. 6.

Middle teeth distinctly enlarged, canine-like ; a regular series o£

very small prsemaxillary teeth some distance behind the marginal

one.^ Depth of body equal to or a little greater than length

of head, 2| to 3 times in total length. Snout with straight or

concave upper profile, longer than the eye ; in the adult diameter

of eye contained 4 to 5| times in length of head, and I5 to 1| in

interorbital width ; maxillary not extending to below anterior

border of eye ; 4 or 5 series of scales on the cheek ; large scales

on the opercle. Gill-rakers short, some hammer-shaped, 6-10 on

lower part of anterior arch. Dorsal XIII-XV 11-13; spines

increasing in length to the last, which measures § to f length of

head and # to f longest soft rays. Pectoral f length of head.

Outer ventral rays produced into filaments, reaching the vent or

the anal spines. Anal III 8-10 ; third spine longest, g to f length

of head, as long as middle dorsal spines. Caudal trunca.te or

rounded. Caudal peduncle nearly as long as deep. Scales 29-32
'^^

; lat. 1. ^-^. Olive or brown, with a black or blue spot on the

opei-cle and five more or less distinct darli vertical bars which may
be reduced to a series of as many blackish blotches along the side,

the last at base of caudal ;
young ^^ith less distinct bars between

the principal ones ; fins brown or blackish ; doi'sal and anal

sometimes A^ith round whitish spots between the rays ; longi-

tudinal series of pearl-colour or brown spots, one to each scale,

may be present on the sides.

Total length 200 milhm.
The verv numerous specimens in the British Museum are from

the following localities :—Sierra Leone, Lagos, Old Calabar,

Gaboon, Ogowe, Upper and Lower Congo.

2. Hemichromis bimaculatus.

Hemichromis himaculatus. Gill, Proc. Ac. Philad. 1862, p. 137

Gunth. Cat. iv. p. 275 (1862) ; Steindachn. Sitzb. Ak. Wien, Ix. i.

1870, p. 972, pi. i. fig. 5 ; Sauvage, N. Arch. Mus. (2) iii. 1880,

1 I Lave examined a large series of specimens, ranging from 40 to 200 millim,

total length, and find the character of the dentition very constant, contrary to

what Steindaohner was inclined to believe (Sitzb. Ak. Wien, Ix. i. 1870. p. 974).



136 MR. G. A, BODXEXGEB OK THE AFRICAN AND [Mar. 1,

p. 35, pi, ii. fig. 1 ; Steindachu. Notes Levd. Mus. xvi. 1894, p, 49 ;

Giinth. Anu. & Mag. N. H. (6) xvii. 1896, p. 272.
Hemicliroims (/uliatus, Giintli. Cat. iv. p. 275.
Uemichromis letourneuxii, Sauvage, Bull. Soc. Philom. (7) iv,

1880, p. 212.

Hemichrontis saharce, Sauvage, 1. c. p. 226.
IlemicJiromis rolandi^, Sauvage, op. cit. v. 1881, p. 103.

Middle teeth but feebly enlarged ; inner prajmaxillary teeth

absent or reduced to a few, irregularly disposed. Depth of body
equal to or a little greater than length of head, Sg to 3 times in

total length. Snout with straight or convex upper profile, as

long as the eye, which is contained 3| to 4 times in length of

head and equals or is a little less than interorbital width ; max-
illary extending to below anterior border of eye or not quite
so far; 3 or 4 (rarely 5) series of scales on the cheek; large scales

on the opercle, which termiuates in a rounded, stiff, scaleless lobe.

Gill-rakers short, 8 to 10 on lower part of anterior arch. Dorsal
XIII-XV 10-12 ; spines increasing in length to the last, which
mea>ures about | to | length of head aud | to | longest soft rays.

Pectoral i to § length of head. Outer ventral rays produced
into short filaments, reaching vent, origin of anal, or even a little

beyond. Anal III 7-9 ; third spine longest, as long as median
dorsal spines. Caudal rounded. Caudal peduncle a little deeper

than long. Scales 25-28 ^^ ; lat. 1. ^^ Yellowish, reddish, or

brown, \\\t\i or without rather indistinct dark vertical bars and
two or three roimd blackish spots, the first (sometimes blue) on
the opercle, the second below middle of dorsal fin and between the
two lateral lines, the third, if present, at base of caudal ; sides

sometimes with series of pearl-coloured spots ; cheeks, opercles,

and fins sometimes with round dark brown spots ; outer ventral
ravs browu or blackish.

Total length 120 millim.

This species has a wide distribution. I have examined
specimens fi-om Lake Mareotis, Lower Egypt {H. letourneuxii,

Sauv.), the Algerian Sahara {H. saJiara/, Sauv., H. rollandi, Sauv,),

Sierra Leone, Old Calabar, Gaboon, the Ogowe, and tlic Congo.
No reliance can be placed on the locahty (Cape of Good Hope)

affixed to the types of H. guttatus, Gthr., which were purchased of

a dealer as being from " Ceylon."

3. HeMICHROMIS ? A>fGOLESSIS.

Hemichromis anf/olensis, Steindachn. Mem. Ac. Lisb. (3) iii.

pt. ii. 1865, no. 10.

Teeth in two rows, outer longest. Depth of body a little

greater than length of head, not 3 times in total length. Snout
with concave upper profile ; diameter of eye 6 times in length
of head ; 6 or 7 series of scales on the cheek ; large scales on the

' Should be spelt " rollandi," the species being named after the distinguisbed
French engineer G. Eolland.



1898.J STMAN FISHES OF THE FAMILY CICHLIDS. 137

opercle. Dorsal XV 11 ; spines increasing in length to the last,

which is a little less than half length of longest soft rays.

Lat. 1.
jji^. Brown ; soft dorsal, anal, and caudal with purplish

brown spots ; a large blackish opercular spot.

Total length 200 millim.

Angola.

This species is known to me only from Steindachner's very

imperfect description. Its allocation to the genus Hemichromis s. s.

is therefore doubtful.

3. Paeatilapia.

Paratilapia, Bleeker, Versl. Ak. Amsterd. ii. 1868, p. 307.

Paracara, Bleeker, Vers!. Ak. Amsterd. xii. 1878, p. 193.

Hemichromis, part., Pfeffer, Thierw, O.-Afr., Fische, p. 19

(1896).

Body short or more or less elongate ; scales cycloid or ctenoid.

Two or more series of conical teeth in the jaws. Maxillary

exposed. Dorsal with 10 to 18 spines, anal with 3. Vertebrae

27-38 (13+ 14 in P. polleni, 15 + 13 in P. sacra, 17+ 19 in

P. rohusta, 19 + 19 in P. lonr/iceps).

Numerous species, from Syria, Tropical and South Africa, and
Madagascar.

Synopsis of the Species.

I. Dorsal with X-XII (rarely XIII) spines
;

pectoral § length of head.

Dorsal with 11-12 soft rays, which are much longer

than longest spines ; maxillary extending to below
anterior third of eye 1. polleni, Blkr.

Dorsal with 10 soft rays, which are but little longer

than longest spines ; anal spines longer and
stronger than dorsals 2. bleeJceri,BMiy.

Dorsal with 9-10 soft rays which are much longer

than longest spines ; maxillary extending to below
anterior border of eye 3. fy2nis,'S[\v.

II. Dorsal with XIII-XIV spines.

4 or 5 series of scales on the cheek ; scales 30-32

-T^^ ;
pectoral at least | length of head 4. sacra, Gthr.

3 series of scales on the cheek ; scales 32 r^
;
pectoral

not I length of head 5. longirosf.ris, Hilg.

3 series of scales on the cheek ; scales 26-28 -~^ ;

pectoral | length of head 6. moffati. Cast.

III. Dorsal with XV-XVIII spines.

A. 6-9 series of scales on the cheek.

1. Dorsal with 15 or 16 soft rays ; 2 or 3
series of teeth in the jaws

;
pectoral J to

I length of head 7. rohusta, Qi^v.
2. Dorsal with 8 or 9 soft rays.

3 or 4 series of teeth in the jaws
;
pectoral about §

length of head 8. cavifrons, 'Hilg.
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7-9 series of teeth in the jaws
;
pectoral as long as

head 9. refrodens, Wilg.

B. 2-5 series of scales on the cheek ; dorsal

with 8-12 soCt rays.

1. Scales 28-32 in a longitudinal series.

a. Pectoral j to f length of head.

Sc. 29-32 jx ; maxillary not extruding to below eye... 10. afra, Gthr.

Sc. 28 ~
; maxillary extending to below anterior

border of eye 11. hloycti, Sauv.

Sc. 31 jj; maxiUary extending to below eye 12. serramis, Pfeff.

b. Pectoral as long as head.

Sc. 30^; maxillary not extending to below eye 13. schwebucJd, S&av.

2. Scales 32-36 in a longitudinal series.

a. Caudal peduncle slightly longer than

deep.

Sc. 32-34 ^^ ;
pectoral | length of head 14. modesta, Gthr.

Sc. 35-36*^; pectoral J length of head 1.5. liviTigstonii, Gihx.

h. Caudal peduncle 1^2 as long as deep.

Sc. 33-36 -j^ ;
pectoral as long as head 16. intennedia, Gi\\r.

o

Sc. 35-36 ,^^; pectoral § length of head 17. dimidiata, Gthr.

3. Sc. 40-41 ^ 18. longkeps, Gthr.

1. Paratilapia polleni.

ParaiUapia polleni, Bleek. Versl. Ak. Amsterd. ii. 1868, p. 307

;

Bleek. & Pollen, Poiss. Madag. p. 10, pi. v. fig. 2 (1875);
Steindacbn. Sitzb. Ak. "Wien, 1880, p. 247 ; Sauvage, Hist.

Madag., Poiss. p. 443, pi. xliv. fig. 2 (1891).

Teeth in 4 or 5 series. Depth of body 2 to 2^ times in total

length, length of head 2| to 2i times. Snout with straight or

concave upper profile, as long as the eye in the young, Ig in the

adult ; diameter of eye 4 to 6 times in length of head ; interorbital

width equal to diameter of eye in the young, Ig in the adult

;

maxillary extending to below anterior third of eye ; 4 to 6 series of

scales on the cheek ; large scales on the opercle. Gill-rakers mode-
rately long, 7 to 10 on lower part of anterior arch. Dorsal X-XII
11-12 ; spines increasing in length to the last, which measures g to

i length of head, and g to § length of longest soft rays. Pectoral |
lengtli of head. Ventral reaching vent or anal. Anal III 8-11

;

third spine a little shorter but stouter than longest dorsal spine.

Caudal rounded. Caudal peduncle nearly as long as deep. Scales

finely denticulate on the border, 28-30
j-gf

; lat. I. ^,. Dark

brown or blackish, uniform or with bluish-white spots.

Total length 205 millim.

Madagascar.
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2. Paratilapia bleekeei.

Paratilapia bleeJceri, Sauvage, Hist. Madag., Poiss. p. 444,

pi. xliT. fig. 1 (1891) \

Closeljr allied to P. polleni, from which it diffei's in the shorter

soft rays, the dorsal and anal being hardly longer than the longest

spines. Ventral not reaching anal. Dorsal XII-XIII 10. Anal
III 9. 28 scales in a longitudinal series. Brownish, the centre

of each scale blue ; blue spots on the anal and usually on the soft

dorsal and the caudal.

Total length 110 millim.

Near Antananarivo, Madagascar.

3. Paeatila-pia typtts.

Pamcara typus, Bleek. Versl. Ak. Amsterd. xii. 1878, p. 193,

pi. iii. fig. 3; Sauvage, Hist. Madag., Poiss. p. 438, pi. 44^. fig. 8,

and C, fig.ll (1891).

Teeth in 3 or 4 series. Depth of body 2| to 2^ times in total

length, length of head 2| times. Snout a little longer than the

diameter of the eye, which is nearly 4 times in length of head;

maxillary extending to below anterior border of eye ; 5 or 6 series

of scales on the cheek. Dorsal XII 9-10. Anal III 8-9.

Pectoral | length of head. Ventral not i-eaching anal. Caudal
rounded. Caudal peduncle as long as deep or a little longer than

deep. Scales smooth on the anterior part of the body, ctenoid

posteriorly, 30 ^ ; lat. 1. j-^. Greenish, with more or less

distinct dark cross-bars ; a blackish opercular spot.

Total length 120 millim.

Madagascar.

4. Paeatilapia sacea.

Hemichromis sacra, Giinth. Proc. Zool. See. 1864, p. 493

;

Lortet, Arch. Mus. Lyon, iii. 1883, p. 148, pi. x. fig. 1 ; Tristram,

Paun. Palest, p. 168, pi. xviii. fig. 2 (1884).

Teeth in 3 or 4 series in both jaws, outer largest. Lower jaw
projecting. Depth of body 2| to 3 times in total length, length

of head 2| to 2g times. Snout with convex upper profile, nearly

twice as long as the eye, which is 5 to 6 times in length of

head and I5 to 1\ in iuterorbital width; maxillary not extending
to below anterior border of eye ; 4 or 5 series of scales on the

cheek ; large scales on the opercle. Gill-rakers short, 8-11 on
lower part of anterior arch. Dorsal XIV 10-11 ; spines in-

creasing in length to the last, M'hich measures about g length of

head and | longest soft rays. Pectoral | to § length of head.

Ventral not i-eachiug vent. Anal III 8-9
; third spine longest and

strongest, nearly as long as longest dorsal spine. Caudal truncate.

Caudal peduncle as long as deep. Scales smooth, 30-32 J^

;

1 I have been unable to find a description of this species in tbe Bull. See.

Philom. vi. 1882, p. 174, to which Sauvage refers in the work here quoted.
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lat. 1. ^^^. Greenish olive above, silvery beneath ; fins greyish,

unspotted.

Total length 240 millim.

Sea of Galilee.

5. Pabatilapia longirostris.

ParatUapni'l lovgirostris, Hilgend. Sitzb. Ge^. nat. Fr. Berl.

1888, p. 77.

Hemichromis lowjirostris, PfefEer, Thierw. O.-Afr., Fische, p. 20

(1896).

Teeth in 3 series in both jaws, outer largest. Lower jaw

projecting. Depth of body a httle less than length of head,

34 times in total length. Snout with straight upper profile. If

diameter of eye, which is 5 times in length of head, and equal*

iuterorbital width; maxillary not extending to below anterior

border of eye ; 3 series of scales on the cheek ; large scales on the

opercle. Larger gill-rakers somewhat Y-shaped. Dorsal XIII 9 ;

middle spines 3| in length of head. Pectoral moderately long.

Ventral not quite reaching vent. Anal III 8. Caudal almost

entirely scaly. Caudal peduncle twice as long as deep. Scales

finely denticulate on the border, 32
-f^.

Brown above, silvery

beneath ; a dark spot below and in front of the eye, continued

as a rather indistinct streak to the end of the snout ; fins greyish

or colourless.

Total length 125 millim.

Victoria Nyanza.

6. Paratilapia moffati.

Ghromys moffati, Castelnau, Poiss. Afr. Austr. p. 16 (1861).

Teeth in 3 series in both jaws, outer largest bvit smaU. Lower

jaw projecting. Depth of body equal to or a little greater than

length of head, 2g to 2i times in total length. Snout with con-

vex upper profile, I3 diameter of eye, which is 4 times in length

of head and equals iuterorbital width ; maxillary extending to

below anterior border of eye; 3 series of scales on the cheek;

opercle almost entirely naked. Gill-rakers short, 7 or 8 on lower

part of anterior arcli. Dorsal XIII 10 ; spines increasing in

length to the last, which measures ^ length of head and f longest

soft rays. Pectoral j length of head. Ventral reaching vent.

Anal III 8 ; third spine a little shorter than longest dorsal spine.

Caudal rounded. Caudal peduncle as long as deep. Scales finely

denticulate on the border, 26-28 '^^ ; lat. 1. ^|2. Olive; a

blackish opercular spot ; membrane between dorsal spines bordered

with black ; ventrals black.

Total length 95 millim.

Pretoria, Transvaal. Three specimens, presented by Mr. W. L.

Distant. The types described by Castelnau came from the

Kuruman E., a tributary of the Orange E.
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7. Pabatilapia eobusta.

Hemichromis robustus, Griinth. Proc. Zool. Soc. 1864, p. 312.

Hemichromis jallce, Bouleng. Boll. Mus. Torin. xi. 1896, no. 260.

2 or 3 series of teeth in the upper jaw, outer largest ; 2 series

ill the lower jaw, the inner short and composed of a small

number of small teeth. Lower jaw projecting. Depth of body

equal to length of head, 3 times in total length. Snout with

straight or slightly convex upper profile, twice as long as the eye

in the adult ; diameter of eye 5 to 5| times in length of liead, a

little less than interorbital width ; maxillary extending to below

anterior border of eye or a little beyond ; 7 to 9 series of scales on

the cheek ; large scales on the opercle. Gill-rakers short, the

larger ones anvil-shaped, with one or two erect cusps, 10 to 12 on

lower part of anterior arch. Dorsal XV-XVI 14-15 ; spines

increasing in length to the last, which measures \ to \ length of

head, and about ^ longest soft rays. Pectoral nearly j length of

head. Ventral not reaching vent. Anal III 10-11 ; third spine

longest, as long as middle dorsal spines. Caudal truncate.

Caudal peduncle a little longer than deep. Scales finely denti-
5-6

culate on the edge, mostly cycloid in the young, 37-39 jy^j.

,

lat. 1. ?i^. Brown above, sih-ery beneath, with two dark bro^^•n

or black lateral stripes, the upper running above the upper lateral

line, the lower from the opercle to the base of the caudal fin
;

fins greyish, dorsal and caudal with round blackish spots between

the rays.

Tot^l length 300 millim.

Lake Nyassa and Upper Shire Eiver ; Upper Zambesi.

Entertaining some doubts as to the distinction of Hemichromis

jallce, a species established by me on a single small specimen from

Kazungula, Upper Zambesi, at a time when I was not acquainted

Avith the young of //. rohustus, I have, through the kindness of

Prof. Camerano, re-examined the type preserved in the Turin

Museum. The result of my examination appears in the abo\e

synonymy.

8. PaBATILAPIA CATIFBOIfS.

Paratilaina ? cavifrons, Hilgend. Sitzb. Ges. nat. Fr. Berl. 1888,

p. 77.

Hemichromis cavifrons, Pfefifer, Thierw. O.-Afr., Fische, p. 21

(1896).

Teeth in 4 series in the upper jaw, in 3 in the lower, outer

largest. Lower jaw projecting. Depth of body a little greater

than length of head, 3| times in total length. Snout with concave

upper profile, twice as long as the diameter of the ej'e, which is

5| times in length of head, and measures nearly g interorbital

width ; maxillary not extending to below anterior border of eye
;

7 series of scales on the cheek ; large scales on the opercle. Lai'ger

gill-rakers expanded and denticulate. Dorsal XVI 8 ; spines
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increasing in length to the eighth, which measures 1| diameter of

eye ; longest soft rays not J length of head. Pectoral moderately
long. Ventral reaching origin of anal. Anal III 9. Caudal
almost entirely scaly. Caudal peduncle as long as deep. Scales

finely denticulate on the border, 32 j't.. Pale greenish grey, darker
on the back, dotted all over with small brown spots, one to each
scale ; cheeks reddish ; a large bluish-black opercular spot ; dorsal

with rather irregular dark streaks ; caudal spotted between the rays.

Total length 160 millim.

Victoria Nyanza.

9. Paratilapia reteodens.

Paratilajyia? retrodens, Hilgend. Sitzb. Gres. nat. Fr. Berl,

1888, p. 76.

Bemichromis retrodens, Pfeffer, Thierw. O.-Afr., Fische, p. 19
(1896).

Teeth in broad bands in both jaws, in 7 series in the upper, in 9
in the lower, outer series largest. Depth of body equal to length
of head, 2| times in total length. Snout with convex upper profile,

slightly longer than the diameter of the eye, which is somewhat
more than 4 times in length of head and 1^ in interorbital width

;

maxillary extending to below anterior bord'er of eye ; 6 series of

scales on the cheek ; large scales on the opercle. Larger gill-

rakers expanded and denticulate. Dorsal XVI 9 ; middle spines

2| in length of head ; soft rays long. Pectoral and ventral long
and pointed, reaching beyond middle of base of aual. Anal III 9.

Caudal almost entirely scaly. Caudal peduncle 1§ as deep as long.

Scales finely denticulate on the border, 30 -Jj. Eeddisb grey,

with a broad dark brown stripe from the gill-opening to the base
of the caudal, and another, less developed, from the nape along
the base of the dorsal ; a black opercular spot ; breast and belly

with dark spots, one to each scale ; two large bluish-white ocelli

close together on the posterior part of the aual ; dorsal and caudal
grey ; pectorals greyish ; ventrals black.

Total length 140 millim.

Victoria Nyanza.

10. Paratilapia afra.

Hemichromis afer, Giinth. Proc. Zool. Soc. 1893, p. 626, pi. Ivij.

Teeth in 3 series in both jaws, outer largest. Depth of body
nearly equal to length of head, 3 times in total length. Snour
with convex upper profile, as long as the eye, which is 3^ times

in length of head, and equals or slightly exceeds interorbital

width ; maxillary not extending to below anterior border of eye

;

3 or 4 series of scales on the cheek ; large scales on the opercle.

Gill-rakers short, 13 or 14 on lower part of anterior arch, the

largest T-shaped. Dorsal XVII 8 ; spines increasing in length

to the last, which measures f length of head and about | longest

soft rays. Pectoral | length of head. A'^entral reaching vent.
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Anal III 6-7; third spiae longest, as long as longest dorsal.

Caudal rounded. Caudal peduncle slightly longer than deep

t^cales finely denticulate on the border, 29-32
-f^; lat.

Dark brown ; fins blackish.

Total length 93 millim.

Lake Nyassa.

11, Paeatilapia bloyeti.

Hemichromis hloyeti, Sauvage, BuU. Soc. Philom. (7) vii. 1883,

p. 159.

Hemichroim,is gigliolii, Pfeffer, Thierw. O.-Afr., Fische, p. 24

(1896).

2 or 3 series of minute teeth behind the marginal ones in

both jaws. Depth of body equal to length of head, not quite

3 times in total length. Snout with straight upper profile, a little

longer than the diameter of the eye, which is somewhat more
than 4 times in lengtli of head and a little less than iuterorbital

width ; maxillary extending to below anterior border of eye

;

4 series of scales on the cheek ; lai-ge scales on the opercle.

Gill-rakers short, 7 on lower part of anterior arch, the larger

T-shaped. Dorsal XYI 8-9 ; spines increasing in size, the last

I in length of head and f longest soft rays. Pectoral | length

of head. Ventral nearly reaching anal, xlnal III 7-8. Caudal
peduncle as long as deep. Scales finely denticulate on the

border, 28 j|. Greenish grey ; a black opercular spot ; a trace

of a dark sti'eak on the caudal peduncle ; small dark streaks on
the dorsal and caudal fins and at the base of the anal.

Total length 90 millim.

East Africa.

I have examined one of the types of the species, from Kaudoa.
B. gigliolii, which, from the description, I regard as identical, is

from the Kingani Eiver.

12. Pakatilapia seerajtus.

HemicJiromis serranus, PfefEer, Thierw. O.-Afr., Pische, p. 23
(1896).

Teeth in 3 series in the upper jaw, in 2 in the lower, outer

largest. Lower jaw projecting. Depth of body a little less than
length of head, 3| times in total length. Snout with straight

upper profile, sHghtly longer than diameter of eye, which is 4
times in length of head and equals interorbital width ; maxillary

extending to below eye ; 4 series of scales on the cheek ; opercle

scaleless. Larger gill-rakers T-shaped. Dorsal XVI 9 ; spines

increasing in length to the last, which is 2j- times in length of

head. Pectoral and ventral pointed, reaching anal. Anal III 9.

Scales faintly denticulate on the border, 31y^. Brownish above,

whitish beneath ; two black stripes on each side, the upper from
the nape along the base of the dorsal, the lower from the gill-
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opening to the caudal ; a large blackish opercular spot ; fins grey,
unspotted.

Total length 110 millim.

Bukoba, Victoria Nyanza, Grerman East Africa.

13. Paeatilapia schwebischi.

IlemicJiromis schivebischi, Sauvage, Bull. Soc, Zool. France, 1884,

p. 198, pi. V. fig. 2.

Teeth in broad bands, in 4 or 5 series in both jaws. Lower jaw
not projecting. Depth of body greater tlian length of head, 2^
times in total length. Snout with concave upper profile, a little

more than twice as long as diameter of eye, which is .5g times in

length of head and | interorbital width ; maxillary extending a

little beyond the vertical of the nostril ; 3 series of scales on the

cheek ; opercle with large scales. Grill-rakers rather short, lanceo-

late, 22 on lower part of anterior arch. Dorsal XV 11 ; spines

increasing in length to the last, which is a little less than | as

long as the head and f length of longest soft rays. Pectoral as

long as bead. Ventral reaching anal. Anal III 9. Caudal
slightly emargiuate. Caudal peduncle as long as deep. Scales

rough, finely denticulate, 30 -^ ; Jat. 1. |4- Olive ; scales on
posterior part of body golden in the centre ; spinous dorsal marbled
with purplish ; posterior part of soft dorsal and caudal with blue

spots ; ventrals and pectorals colourless.

Total length 320 millim.

Upper Ogowe.
The diagnosis is drawn up from the type specimen preserved

in the Paris Museum.

14. Paratilapia modesta.

Hemichromis modestus, Giinth. Proc. Zool. Soc. 1893, p. 625,

pi. Ivii. fig. A.

Teeth in 3 or 4 series in both jaws, outer largest. Lower
jaw projecting. Depth of body equal to or a little less than

length of head, 2| to 3 times in total length. Snout with straight

or slightly convex upper profile, Ij to 1| as long as the eye, which

is 4 to 4g times in length of head and 5 to | interorbital width
;

maxillary extending to below anterior border of eye or not quite

so far ; 3 series of scales on the cheek ; large scales on the opercle.

Gill-rakers short, a few T-shaped, 10 to 12 on lower part of anterior

arch. Dorsal XVI 10-11 ; spines increasing in length to the last,

which measures g to f length of head, and 4 longest soft

rays. Pectoral | length of head. Ventral reaching origin of anal.

Anal III 8-9 ; third spine longest, a little shorter than last

doi'sal spine. Caudal rounded. Caudal peduncle slightly longer

than deep. Scales finely denticulate on the border, 32-34 ^^

;

lat. 1.
Ys^A'

Uniform dark brown, fins blackish.

Total length 200 millim.

Lake Nyassa and Upper Shire River.
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15. PaBATILAPIA IIVXNGSTONII.

Hemichromis livingstonii, Giinth. Proc. Zool. Soc. 1893, p. 625,

pi. Ivi. fig. B.

Teeth in 4 or 5 series in both jaws, outer largest. Depth
of body equal to length of head, nearly 3 times in total length.

Snout with straight upper profile, 1| to 2 times diameter of

eye, which is 4 to 5 times in length of head and I5 to 1^ in

interorbital width ; maxillary not extending to below anterior

border of eye ; 4 series of scales on the cheek ; large scales on

the opei'cle. Grill-rakers short, 11 or 12 on lower part of anterior

arch. Dorsal XVI 10-11 ; spines increasing in length to the last,

which measures g to f length of head and | longest soft rays.

Pectoi-al i length of head. Ventral reaching vent, xlual III 9 ;

third spine as long as longest dorsal. Caudal truncate. Caudal

peduncle slightly longer than deep. Scales finely denticulate on

the border, 35-36 '^ ; lat, 1. ^^. Silvery, largely and irregularly

marbled with black.

Total length ISO millim.

Lake Nyassa and Upper Shire River.

16. Pabatilapia intebmedia.

Hemichromis intermedius, Griinth. Proc. Zool. Soc. 1864, p. 312.

Teeth small, in 2 or 3 series in each jaw, outer largest. Depth

of body 2^ to 2| times in total length, length of head 3 to 31 times.

Snout with straight upper profile, Ig to 1^ diameter of eye (in the

adult), which is 4 times in length of head and nearly equal to or a

little greater than interorbital width ; maxillary not extending to

below anterior border of eye ; 2 or 3 series of scales on the cheek
;

large scales on the opercle. Gill-rakers rather long, close-set, 20

to 27 on lower part of anterior arch, a few ot the larger ones

sometimes Y-shaped. Dorsal XV-XVIII 9-11 ; spines increasing

in length to the last, which measures little less than
-i-

length of

head, and •!• to + length of longest soft rays. Pectoral as long

as head. Ventral reaching vent, or produced to the anterior soft

rays of anal. Anal III 9-10 ; third spine strongest, as long as

fifth dorsal spine. Caudal more or less extensively scaly, emar-

ginate. Caudal peduncle li as long as deep. Scales very finely

denticulate on the edge, 33-36 j^^ ; lat. 1. ^g. Pale olive to

dark brown, with a more or less distinct blackish spot under the

lateral line, below middle of spinous dorsal, and another at base

of caudal ; dorsal and anal dark brown, often with a broad whitish

border, with or without round whitish spots ;
pectoral whitish,

ventral dark brown.
Total length 180 millim.

Lake Nyassa and Upper Shire Kiver.

17. PaBATILAPIA DIMIDIATA.

Hemichromis dimidiatus, Giinth. Proc. Zool. Soc. 1864, p. 313.

Teeth in 3 series in both jaws, the outer series composed of

Pboc. Zool. Soc—1898, No. X. 10
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long teeth rather wide apart. Lower jaw projecting. Depth
of body 3^ times in total length, length of head 3 times. Snout
with convex upper profile, twice as long as the eye ; diameter of
eye 5 to 5| times in length of head, Ij in interorbital width;
maxillary not extending to below anterior border of eyes ; 4 or 5
series of scales on the cheek ; large scales on the opercle. Gill-
rakers short, 11 on lower part of anterior arch. Dorsal XVI 10-11

;

spines increasing in length to the last, which measures ^ length of
head and about | longest soft rays. Pectoral | length of head.
Yentral not reaching vent. Anal III 10-11 ; third spine longest,
as long as middle dorsal spines. Caudal very slightly emarginate.
Caudal peduncle If to 2 times as long as deep. Scales not denti-

culate, 35-36 —^ ; lat. 1. ff . Olive-brown above, silvery beneath ;

a blackish stripe from above the pectoral to the base of the caudal

;

fins whitish, unspotted.

Total length 220 millim.

Lake Nyassa and Upper Shire Eiver.

18. Pabatilapia longiceps.

Hemichromis hngiceps, Griinth. Proc. Zool. Soc. 1864, p. 313.

Teeth in 2 series in both jaws, outer largest, long and sharp
and rather wide apart. Depth of body 4 times in total length,
length of head 2f to 3 times. Snout long and strongly compressed,
with convex upper profile ; diameter of eye 2 to 2| times in length
of snout, 5 to b\ times in length of head, 1^ in interorbital width;
maxillary widely separated from the vertical of the eye ; 3 series

of scales on the cheek ; opercle partially naked. Gill-rakers
rather long, about \ length of gill-fringes, 17 on lower part of
anterior arch. Dorsal XVII-XVIII 12; spines increasing in
length to the last, which measures | length of head. Pectoral f
length of head. '\'entral not reaching vent. Anal III 9-10']

third spine longest, as long as last dorsal. Caudal slightly emar-
ginate. Caudal peduncle nearly twice as long as deep. Scales

finely denticulate on the border, 40-41
^J

; lat. 1. ft|. Silvery,

blackish on the back ; a blackish opercular spot ; fins greyish,
immaculate.

Total length 240 millim.

Lake Nyassa and Upper Shire Eiver.

Three of the " Chromis " described by Castelnau from Lake
Ngami very probably belong to this genus and appear to be based
on individual variations of a single species :

—

Pabatilapia thtjmbebgii.

Chromys ilmmhergi, Castelnau, Poiss. Afr. Austr. p. 13 (1861).
Chromys ngamensis, Casteln. 1. c.

Oliromys livingstotiii, Casteln. 1. c.

Teeth in 3 or 4 series. Body rather elongate. Dorsal XVII
13-14. Anal III 9. Golden, dark green, or blackish, with or
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without red borders to the scales ; dorsal grey, with round black

spots or red dots or edged with yellow ; anal grey, with or without
green spots, edged with j^ellow or red.

Total length 330 milhin.

Lake Ngami.

4. Pelmatocheomis.

Pelmatochromis, Steindachner, Notes Leyd. Mus. xvi. 1894,
p. 40.

Characters of Paratilapia, with the addition of a much-developed
cushion-like papillose pad of mucous membrane on each side of the
palate, close to the upper part of the branchial arches '.

West Aflica ; Congo.

Synopsis oftlie Species,

I. 6 or 7 series of teeth in the jaws ; dorsal XIV 21-12

;

pectoral nearly as long as head ; scales very finely
Q_01

denticulate on the edge, 26-27 g-^ 1. buettikoferi, B^r.

II. 2 or 3 series of teeth in the jaws.

A. Lower lateral line at least nearly as long as

upper ; pectoral as long as head.
6

Dorsal XIII-XIV 17 ; scales finely denticulate, 40 3
;

15

lat. 1. ^^-^^ 2. jentinki,^i&r.

4
93_94

Dorsal XVI 12 ; scales cycloid, 32 1_ ; lat. 1. ~^^^ ... 3. lateralis, Blgr.
8

B. Lower lateral line short, confined to the
caudal region ; scales cycloid.

1. Pectoral as long as head ; dorsal XIII 11 ;

scales 30 ,-T ; lat. 1. — 4. coiifficws, Bl^r.

2. Pectoral | length of head.

Dorsal XIV 11; scales 32 -~
; lat. 1. rj; maxillary

not extending to below anterior border of eye .5. welwitschi, Blgr.

Dorsal XVI 9 : scales 31 -^ ; lat. 1. ^5- ; maxillary not

extending to below anterior border of eye 6. guentheri, SauT.

Dorsal XIV-XVI 8-9 ; scales 26-28 ^# ; lat. 1.^

;

11 0-9

maxillary extending to below anterior border of

eye 7. subocellatus, Qthr.

1. Pelmatocheomis buettikofeei.

Paratilapia (Pelmatochromis) biittikoferi, Steindachn. Notes Leyd.
Mus. xvi. 1894, p. 40.

Teeth in broad bands, in about 7 series in the upper jaw, in 6 m
^ This gives the impression, on a superficial glance under the opercle, of a lobe

to the outer branchial arch, as in Geophagus. A similar pad is more or less

developed in Tilapia, especially in T. oligacanthus, Blkr., which has for this

reason been raised to generic rank {Ptychochromis, Stdr.).

10*
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the lower. Dfipth of body 2 to 2| times in total length, length of
head 2| to 2^. Snout a little longer than the diameter of the eye,
which is contained 3 to 3| times in length of head and measures a
little more than interorbital width ; maxillary extending to below
anterior border of eye ; 3 or 4 rows of scales on the cheek ; very
large scales on the opercle. Gill-rakers long and slender, 6-9 on
lower part of anterior arch. Dorsal XIV 11-12; spines increasing
in length to the seventh or to the last, which is 24- to 2 | times in

length of head, and about f length of longest soft rays. Pectoral
nearly as long as head. Outer ventral ray produced, filiform,

reaching- third anal spine. Anal III 8 ; third spine nearly as long
as but thicker than longest dorsal spine. Caudal emarginate.

Scales very finely denticulate on the edge, 26-27 |^ ; lafc.

1. -g^. Body with five ill-defined brown bars ; a large steel-blue

opercular spot ; dorsal and caudal streaked with bluish and
yellowish.

Total length 180 millim.

Liberia.

2. Pelmatocheomis jentinki.

Paratilapia (Pelmatochromis) jentinJcii, Steindachn. Notes Levd.
Mus. xvi. 1894, p. 43, pi. ii. fig. 1.

3 series of teeth in the upper jaw, 2 in the lower. Depth of
body 2^ to 2f times in total length, length of head 3 times.
Snout longer than the diameter of the eye, which is contained 3|
to 3| times in length of head, and nearly equals interorbital width

;

maxillary not extending to below anterior border of eye ; 3 rows
of scales on the cheek ; moderate-sized scales on the opercle. Gill-
rakers moderately long, hooked, 12 or 13 on lower part of anterior
arch. Dorsal XIII-XIV 17; spines increasing in length to the
last, which measures a little less than |.length of head, and about

f longest soft rays. Pectoral falciform, longer than the head.
Outer ventral ray produced, filiform. Anal III 8-9 ; third spine
as long as but stronger than longest dorsal spme, little shorter
than longest soft rays. Caudal emarginate. Caudal peduncle
as long as deep. Scales very finely denticulate on the edge,

6

40 3 ; lat. 1. ~-^, the lower beginning a short distance behind the
15

shoulder. Golden ; dorsal with straight horizontal violet streaks
;

anal \nth oblique violet streaks.

Total length 290 millim.

Liberia.

3. Pelmatocheomis lateealis.

Pelmatochromis guentheri, Bouleng. Ann. & Mag. N. H, (6) xvii.

1896, p. 310.

3 series of minute teeth in both jaws. Depth of body 2f times
in total length, length of head 3. Snout Ij diameter of eye,

which is 3^ in length of head and equals interorbital width
;
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maxillary extending to below the nostril ; 4 series of scales ou the
cheek

; large scales on the opercle. Grill-rakers short, with wing-
like basal process, 16 on lower part of anterior arch. Dorsal
XVI 12; spines subequal from the iifth, | length of head.
Pectoral falciform, as long as head. A^entral reaching anal. Anal
III 7 : third spine longest, longer than dorsals. Caudal scaly,
slightly emarginate. Caudal peduncle as long as deep. Scales cycloid,

4

32 2^ ; lat. 1. 2g^2g, the upper ending below the last dorsal rays, the
8

lower extending from the shoulder to the caudal, on which it

is produced in three branches. Uniform pale brownish ; dorsal

membrane checkered with brown and white spots.

Total length 107 millim.

Upper Congo.
As Sauvage's Bemichromis guentlierl turns out to belong to

the genus Pelmatoehromis, I am obliged to change the name first

proposed for the present species.

4. PBLilATOCHHOMIS OOKGICUS.

Pelmatoehromis congicus, Bouleng. Ann. & Mag. N. H. (6) xx.

1897, p. 422.

3 series of teeth in both jaws. Depth of body 2^ times in

total length, length of head 2| times. Snout as long as diameter
of eye, which is 2| in length of head and equals interorbital width ;

maxillary extending to below anterior third of eye ; 4 series of

scales on the cheek; opercle naked (?), Grill-rakers long and
slender, about 20 on lower part of anterior arch. Dorsal XlIT
11, spines subequal from the sixth, nearly | length of head and f
longest soft rays, which are produced and filiform. Pectoral as

long as head. Ventral with produced outer rays, reaching anal

spines. Anal III 8 ; third spine as long as and stronger than
longest dorsal spines. Caudal rounded. Caudal peduncle a little

deeper than long. Scales cycloid, 30 y^; lat. 1. fj. Olive, with
yellowish spots occupying the centres of the scales ; a rather

indistinct dark lateral streak ; vertical fins blackish, with round
yellow spots.

Total length 175 millim.

Stanley Falls, Congo Eiver.

5. Pelmatocheomis wblwitschi, sp. n. (Plate XIX. fig. 1.)

Teeth in 2 or 3 series in the upper jaw, in 3 in the lower. Depth
of body equal to length of head, 3 times in total length. Snout
with straight upper profile, twice as long as the diameter of the

eye, which is 5 times in length of head and a little less than
interorbital width ; maxillary not extending to below anterior

border of eye ; 5 rows of scales on the cheek ; large scales on the
opercles. Grill-rakers short, denticulate, 9 on the lower pnrt of

anterior arch. Dorsal XIV 11 ; spines increasing in length to the
seventh, which measures g length of head and g longest soft ravs.

Pectoral | length of head. Ventral not reaching vent. Anal III 7

;
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third spine a little shorter than longest dorsal spines. Caudal

truncate. Caudal peduncle a little longer than deep. Scales
3-

cycloid, 32 ^ ; lat. 1. f\. Pale brown ; dorsal dark brown,

whitish at the base ; anal with a few round pure white spots
;

ventrals blackish.

Total length 125 millim.

Eluilla, Angola. A single specimen, collected by the late

Dr. Welwitsch.

6. Pelmatochromis guentheri.

Hemichromis c/uentheri, Sauvage, Bull. Soc. Zoo). France, 1882,

p. 317, pi. V. fig. 1.

Hemichromis voltce, Steind. Sitzb. Ak. Wien, xcvi. i. 1887, p. 60,

pi. i. fig. 3.

Teeth in 3 series in each jaw, outer largest but rather small.

Depth of body 2| times in total length, length of head 3.

Snout with straight upper profile, nearly twice as long as the eye,

which is contained 4| times in length of head and nearly equals inter-

orbital width ; maxillary not extending to below anterior border of

eye ; 4 series of scales on the cheek ; large scales on the opercle.

Gill-rakers short, some T-shaped, 12 on lower part of anterior

arch. Dorsal XVI 9 ; spines subequal, last f length of head and i

longest soft rays. Pectoral | length of head. Anal III 7 ; third

spine a little shorter than longest dorsals. Caudal truncate.

Caudal peduncle as long as deep. Scales smooth, 31 ~ ; lat. 1.
-f-^.

Pale olive ; a few round blackish spots on the membrane betvA'een

the dorsal spines.

Total length 1-40 millim.

Gold Coast.—The diagnosis is taken from the unique specimen

in the Paris Museum.

7. Pelmatocheomis subooellatus.

Hemichromis subooellatus, Giinth. Proc. Zool. Soc. 1871, p. 667,

pi. Ixvii. fig. C.

Teeth in 2 or 3 series in each ja\A, outer largest but small.

Depth of body 2| to 2| in total length, length of head 3 times.

Snout with convex upper profile, as long as the eye, Mhich is con-

tained 3g times in length of head and equals interorbital width

;

maxillary extending to below anterior border of eye ; 2 or 3 series

of scales on the cheek ; large scales on the opercle. Gill-rakers

short, some T-shaped, 10 on lower part of anterior arch. Dorsal

XIV-XVI 8-9 ; spines subequal, about ^ length of head and ^
longest soft rays. Pectoral f length of head. Ventral reaching

vent or beyond origin of anal. Anal III 6-8 ; third spine as

long as or a little longer than longest dorsals. Caudal rounded.

Caudal peduncle a little deeper than long. Scales smooth, 26-28

^^ ; lat. 1. ^-|^. Brown, with more or less distinct blackish

opercular spots and a rather indistinct dark lateral stripe ; speci-

mens with shorter ventrals (females ?) have a blackish blotch or
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ocellus on the soft dorsal ; a black, white-edged ocellus sometimes

present in the upper part of the caudal.

Total length 75 millim.

Graboon.

5. Chromidotilapia, g. n.

Body moderately elongate ; scales cycloid. Teeth in a single or

double series, the inner, if present, shoi't or irregular ; some of the

larger ones with the crown bent at an angle to the shaft and
directed backwards. Maxillary exposed. A cushion-like papillose

pad on each side of the palate, close to the upper part of the

branchial arches. Dorsal with 14 to 16 spines, anal with 3.

Vertebra 27 (14+ 13).

West Africa.

1. Chbomidotilapia K.INGSLEY.E, sp. n. (Plate XIX. fig. 2.)

Hemichromis sclmebiscM (non Sauvage), Giinth. Ann. & Mag.
N. H. (6) xvii. 1896, p. 273.

Teeth in a single or double series, the inner, if present, short

and irregular. Depth of body 2| to 2i times in total length,

length ot head 2| to 3 times. Wnout with straight upper protile,

1| to 2 times as long as the diameter of the eye (in the adult),

which is 4 to 4^ times in length of head and equal to or a little

less than interorbital width ; maxillary not reaching to below

anterior border of eye ; four series of scales on the cheek ; large

scales on the opercle. Grill -rakers on lower part of anterior

arch short and broad, crenulated, 10 to 12. Dorsal XIV-XVI
10-12 ; spines increasing in length to the last, which is about

f length of head and hardly g longest soft rays. Pectoral | to |
length of head. Venti-als reaching vent or anal. Anal III 8-9

;

third spine as long as or a little shorter than longest dorsal spine.

Caudal rounded. Caudal peduncle a little deeper than long.

Scales with smooth border, 29-32 ^ ; lat. 1. ^^. Brownish,

uniform or with rather indistinct traces of six darker cross-bars
;

a more or less distinct dark opercular spot ; fins greyish, blackish

towards the border ; soft dorsal and caudal, in some specimens,

with regular squarish dark spots forming bars between the rays.

Total length 150 millim.

Graboon, Ogowe.

2, Chromidotilapia (?) frederici.

Chromys frederici, Castelnau, Poiss. Afr. Austr. p. 15 (1861).

Teeth few, wide apart, in a single series except in front of the

lower jaw. Body rather elevated. Dorsal XV 14. Anal III 8.

Pectoral moderate. Scales finely granulate, with smooth edge.

Lat. 1. ff . Greyish white ; dorsal tipped with reddish ; anal red

;

ventrals greenish ; caudal reddish.

Total length 230 millim.

Lake Ngami.—Known only from Castelnau's very imperfect

definition.
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6. COEEMATODUS.

Corematodus, Bouleng. Proc. Zool. Soc. 1896, p. 918.

Body short ; scales cycloid. Jaws with extremely broad bands

of innumerable minute club-shaped teeth with compressed oblique

entire crowns. Dorsal with 16 spiues, anal with 3. Vertebrae 32
(15+ 17).

A single species.

1. COEEMATODUS SHIEANTJS.

Corematochis shiranus, Bouleng. op. cit. p. 919, cum fig.

Depth of body equal to length ol: head, g total length. Snout
very broad, with steep, convex profile ; eye a Uttle nearer gill-

opening than end of snout, its diameter 4| times in length of head,

twice in interorbital width, and greater than depth of prseorbital :

maxillary extending to below anterior border of eye ; cheek with
4 rows of scales below the eye ; opercle and interorbital region

scaleless ; limbs of praeopercle forming a right angle. GiU-rakers

moderately long, 12 on lower part of anterior arch, last bifid.

Dorsal XYI 10 ; spiues increasing in length to the last, which is

f length of head. Anal III 8 ; third spine longest, as long as but

thicker than middle dorsals. Caudal peduncle li as long as deep.

Scales slightly rugose, not denticulate, 34 ^ ; lat. 1. -,. Body \nth

traces of six black cross-bars.

Total length 200 millim.

Upper Shire River.

EXPLANATION OF PLATE XIX.

Fig. L Pehtmtookrmnis welwitscM'B\gr., p. 149. la. Jaws, X 3.

Fig. 2. Ckroniidotilupia Idngdeya Blgr., p. 151. 2 a. Jaws, x 3. 2i. Gill-

cbamber, seen from below the opercle, X 2.

3. The Myology of the Terrestrial Carnivora.—Part II.

By B. C. A. WiNDLE, M.A., M.D., D.Sc., Professor of

Anatomy at Mason University College, Birmingham,
and F. G. Parsons, P.R.C.S., F.Z.S., F.L.S., Lectru-er

on Comparative Anatomy at St. Thomas's Hospital,

and Hunterian Professor at the Royal College of

Surgeons.
[Eeceived February 3, 1898.]

The first part of this paper was read before this Society on
April 6th last year (see P. Z. S. 1897, p. 370) ; it contained an
account of the muscles of the head, neck, and fore-limb. The
present part contains a description of the muscles of the hind-
limb and trimk. As we have been able to dissect some additional
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animals since our last communication, a new list has become
necessary, and we would again draw attention to the fact that the

small numbers before each animal's name refer to mentions of it

in the text, while the Roman numerals after the name refer to the

bibliography at the end of the paper. When no Roman numeral
is present the animal has been dissected by ourselves.

List of Animals.

Felid^.

1. Lion {Felis leo). Macalister (unpublished).

2. Lion (F. leo). (V.)

3. Lion (F. leo). (III.)

4. Tiger (F. tlgris). Macalister (unpublished).

5. Leopard {F. jpardm). Macalister (unpublished).

6. Leopard (F. iHirclus).

7. Leopard (F.jjarcZifs). (VI.)

8. Ocelot {F. pardalis).

9. Cat {F. catus). (I.)

10. Cat (F. catus). (II.)

10 a. Cat (F. catus). (XXXIX.)
11. Caracal (F. caracal). (XXIX.)
12. Cheetah (Oynadurus jubatus). (IV.)

VlVEERIDyi;.

13. Fossa {Cryjptoprocta ferox).

14. Fossa (C ferox).

15. Fossa (C./ero^). (VII.)

16. Civet {Viverra civetta). (VIII.)
17. Civet (V. civetta). (IX.)

18. Civet (F. aWto). (X.)

19. Easse (^Viverricula malaccensis).

20. Blotched Genet (Genetta tigrina). (XI.)
21. Blotched Genet {G. tigrina).

22. Blotched Genet (6?. tigrina). (XII.)

23. Common Genet ( G. vulgaris).

24. Common Genet {G. vulgaris).

25. Palm Civet (Paradoxurus typus),

26. Palm Civet (P. typus).

27. Palm Civet (P. tijpus). (XXIX.)
28. Ichneumon {Herpestes sp. inc.). (XXXIX.)
29. Ichneumon {H. nepalensis).

30. Ichneumon {H. griseus).

31. Thick-tailed Mongoose {Cynictis peyiicillata).

32. Aard Wolf (Proteles cristatus). (XIII.)

Hymnidje.

33. Stripped JIjssn!i(IIyce)ia striata). (XIV.)
34. Striped Hyaena {H. striata). (XXXIX.)
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35. striped Hyaena (H. striata). (XVI.)
36. Striped Hyaena {H. striata).

37. Spotted Hyaena (H. crocuta). (XV.)
38. Brown Hyaena (//. brunnea). (XVII.)

Cahxd.e.

39. Dog (var. Fox-terrier) (Canis familiar is).

iO. Dog (var. Fox-terrier) {C. familiaris).

41. Dog (var.Irish Terrier) (C. familiaris) XVIH.)
42. Dog {\a.v. Greyhomid) (0. familiaris). (XVIII.)
43. Dog (var. Greyhound) (C familiaris). Macalister (un-

published).

44. Dog (var. Pointer) {C. familiaris). Macalister (unpublished).

45. Dog (var. Setter) {O. familiaris). Macalister (unpublished).

46. Dog (var. BiiU-dog) {C.familiaris). Macalister (unpublished).

47. Dog {? var.) (C. familiaris). (XXXIX.)
48. Dog ('^ var.) (O. familiaris). (XIX.)
49. Dingo Dog (C. dingo). (XVIII.)
50. Common Jackal {C. aureus). Macalister (unpublished).

50 a. Common Jackal (C aureus).

51. Black-backed Jackal (C. mesomelas).

52. Common Fox ((?. vuljjcs). (XXXVIII.)
53. Arctic Fox (0. lagopus). Macalister (unpublished).

54. Cape Hunting Dog {Lycaon pictus). (XL.)

UeSIDjE.

55. Polar Bear ( Ursus maritimus). (XXJV.)
56. Polar Bear {U. maritimus). (XXXIX.)
57. Brown Bear (C^. fo-c^os). (XXXIX.)
58. Black Bear {U. americanus).

59. Black Bear (U. americanus). (XX.)
60. Black Bear ( U. americanus). (XXIII.)
61. Black Bear ( CT". aHie;-ica/i,i«). (XXI.)
62. Black Bear {U. america,nus). (XXlt.)

Pkocyoiod.s.

63. Common Racoon {Procyon lotor).

64. Common Racoon (P. lotor). (XXVI.)
65. Common Racoon (P. lotor). (XXVI.)
6Q. Common Racoon (P. lotor). (XXXIX.)
67. Crab-eating Racoon (P. cancrivorus). (XXV.)
68. White-nosed Coati (Nasua narica). (XXVII.)
69. Brown Coati (i\^«SMa/(?s(;a). (XXVII.)
70. Red Coati {N. rufa). (XXVIII.)
71. Coati (?sp.)(iVa5ita) Meckel. (XXXIX.)
72. Kinkajou (^Cercoleptes caudivolvulus).

73. Kinkajou (C. caudivolvulus).

74. Kinkajou {0. caudivolvulus). (XXIX.)
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Mtjstelid^.

75. Grison (GaUctis vittata).

76. Tayra {G. harhara). (IX.)

77. 'PolecdX {Mustela putorius). (XXX.)
78. Beech Marten (ilf./owa). (XXXI.)
79. Beech Marten {M. foina). (XXVII.)
80. Beech Marten (M. 'foina). (XXVII.)
81. Beech Marten (if. >bma). (XXXIX.)
82. Beech Marten (M. foina). (XXIX.)
83. Cape Polecat {Ictonyx zorilla).

84. Libyan Polecat (/. libyca).

85. Badger (Meles taxus). Macalister (uupubhshed).

86. Badger (M. taxus). (XXXIII.)
87. Badger {M. taxus). (XXXIX.)
88. Common Otter {Lutra vulgaris).

89. Common Otter {L. vulgaris). (XXXVI.)
90. Common Otter {L. vulgaris). (XXXV.)
91. Common Otter {L. vulgaris). (XXXIX.)
92. Common Otter {L. vulgaris). (XXXIV.)
93. Indian Otter {L. ciuerea) (XXXVII.)

Muscles of the Hind Limb.

Ectogluteus (Gluteus maximus).—This muscle is fairly constant in

the Carnivora, it rises from the posterior two or three sacral

spines and from the transverse processes of a like number of

caudal vertebrae. Occasionally it derives a slight origin from

the ilium. It is inserted into the femur, usually just below the

great trochanter, as well as into the fascia lata. Anteriorly

its edge is continuous with that of the tensor fasciae femoris,

posteriorly with that of the biceps ; indeed, the sartorius, tensor

fasciae femoris, ectogluteus, and biceps form a muscular sheath

round the outer two-thirds of the thigh, and it is often quite

difficult to determine where one muscle ends and the other begins.

Among the Felidae the foregoing description applies to Felis lea

(1, 2, 3), F. tigris (4), F. pardus (5, 6, 7), F. pardalis (8), F. catus

(9), and Cyncelurus (12). Among the Viverridae it applies to

Gryptoprocta (13, 14), Fiverra (17), Viverricula (19), Geneita

tignna (20), G. vulgaris (23, 24), Paradoxurus (25, 26),

Herpestes nepalensis (29), H. griseus (30), and Gynictis (31).

Young (VIII.) describes the muscle in Viverra (16) as being

inserted into the whole length of the shaft of the femur, though

this description probably includes the agitator caudse. Cuvier and
Laurillard (XII.) found the muscle divided into three parts

in Genetta tigrina (22) ; of these one is evidently the agitator

caudae, while the rest consists of a superficial and a deep layer.

This arrangement is clearly exceptional, as it was not noticed in

any other specimen of Grenet. Proteles (32) seems to differ from

the typical arrangement in not having the ectogluteus continuous

with the biceps.
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Among the Hyienidse, Meckel notices a separation between the

sacral and caudal parts of the muscle in Hi/cena striata (3-i), and

the same arrangement is recorded by Young (33) and, in Eyiena

crocuta, by Watson (37).

Fig. 1.

&ICEPS CCUT)

External muscles of thigh of Canis fwmiliaris.

Among the Cauidae the typical arrangement exists in Canis

familiaris (39, 48), Canis aureus (50 a), and Canis mesomelas (51),

except that the ectogluteus and tensor fasciae femoris are separated

by a considerable interval (see fig. 1). In the Ursidce, Kelley

(XXIV.) states that there is no fascial insertion in Ursus maritimus

(55), wbile Shepherd (XX.), in Ursus americanus (59), found almost

the whole muscle inserted into fascia, so that further observations

on this point are necessary. The Procyonidse are remarkable for

having the ectogluteus inserted almost entirely into bone just below

the great trochanter ; this applies to Procyon (63, 64, 65), Nasua

(68, 70), and Cercoleptes (72). The same arrangement exists among
the Mustelidae in Mustda foina (78), Ictonyx (84), Meles taxm (86),

and Lutra (8S, 93).
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The Oaudo-femoralis {Agitator caudce) is an intermediate

muscle between the ectogluteiis and the biceps, though it is usually

more closely associated \xith the former than the latter; in some
cases it is a perfectly distinct muscle, while in others no trace of

it is recorded. By many authors its presence seems to have been
entirely ignored, though others have evidently noticed it and
described it as a part of the ectoglutens. It seems to have very

little action on the tail and, for this reason alone, its name is not

a particularly happy one ; it is further liable to objection for the

following reason—if the muscle does act on the tail its crural

attachment must be considered the origin and its caudal the

insertion : this is just the opposite to the manner in which the

attachments of the ectcgluteus and biceps are, we think rightly,

described. Tor these reasons we pi'efer the name of caudo-femo-

ralis for this muscle. The oi'igin is from the anterior two or three

caudal vertebrae, either continuous with, or deep to, the ectogluteus,

while the insertion may be anywhere into the shaft of the femur,

from the middle to just above the external condyle or, in some
cases, as low as the patella.

Among the Telidae the muscle is present in Fells leo (1, 2, 3),

and is in each case inserted into the patella. The same description

applies to Felis tigris (4) and Felis jjarchis (5, 6,7). In Felis

pardalis (8) we found the caudo-femoralis very well marked, part

of it being inserted into the back of the femur and part into the

patella, these two parts were united at their origin and supplied

by the same nerve. In Felis eatus the muscle is figured by Mivart
(I.) and Straus-Durckheim (II.), though not specially described

;

its insertion does nor seem to reach the patella in this animal.

Among the Yiverridae the muscle is very constant and is usually

inserted into the lower third of the shaft of the femur. It is

present in Cryptoprocta (13, 14, 15), Viverra civetta (16, 17),

Viverricula mataccensis (19), Genctta (20, 22, 23), Herpestes (29),

and Cynictis (31). In two specimens of Paradoxurus (2.5, 26)
and one of Genetta (24), the muscle was double. Herpestes griseus

(30) was the only member of the Viverridae in which the muscle
was carefully looked for and not found. Among the Hyfenidae

we can find no record of the presence of this muscle. Proteles (32)
is described as agreeing with Hyana crocuta (37) in its gluteal

muscles, and in the latter animal no caudo-femoralis seems to have
existed. Among the CanidaB we have records of six Dogs (39, 43,

44, 4.5, 46, 48) in which the muscle was looked for but in none
of which was it found (see fig. 1). It is not present either, as a

distinct muscle, in Canis aureus (50, 50«), Canis mesomelas (51), or

Canis lagopus (53), while Pagenstecher (XL.) makes no mention
of it in Lycaon (54).

We have been unable to find the caudo-femoralis or any mention
of it in the Ursidse.

Among the Procyonidse the muscle is absent in Procyon lotor

(63, 64, 65), but is present and inserted into the lower part of the

femur in Nama (68, 69, 70) and Gercoleptes (72). It is present
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among the Mustelidae in Mustela foina (78), one specimen of Meles

(85), and Lutra cinerea (93), but absent in Ictony.v (84), one
specimen of Mcles (SG), and Lutra vulgaris (88). AVe are there-

fore inclined to regard this muscle as being constant and usually

attached to the patella in the Felidae, constant and attached to

the femur in the Viverridte, present or absent in the Procyonidse

and Mustelidae, absent in the Canidse, Hyacnidse, and Ursidse.

Tensor fascicp femoris.—This, as we have already pointed out, is

the ventral continuation of the ectogluteus. It rises from the

crest of the ilium and is inserted into the fascia lata about the

middle of the outer side of the thigh, mesially it is continuous

with the sartorius. Its degree of development varies greatly in

different animals and apparently in different specimens of the

same animal ; for this reason we have decided not to describe it in

detail throughout the order. In one specimen of FeMs pardus (5)

it reached the patella, while in Ictonyx lyhica (84) it could not be

made out at all. Macalister found it divided into an external and
internal part in a Dog (43).

MesogliUeus {Gluteus onedius).—This muscle, as in most mammals,
is by far the largest of the glutei ; it rises from the dorsal part of

the gluteal surface of the ilium as well as from the fascia lata

covering it. Its insertion is into the outer side of the great

trochanter, and it lies in such close relationship to the pyriformis

that that muscle can only be separated from it with great difficulty.

In some cases, e. g. Hycena crocuta (37), Canis aureus (50), and
Procyon lotor (64), the muscle is distinctly bilaminar.

Entorjluteus {Gluteus minimus') rises from the ventral part of

the gluteal surface of the ihum and is inserted into the front of

the great trochanter. It is part of the same layer as the obturator

internus and gemelli, and is quite constant in all the Carnivora.

Gluteus ventralis {Scansorius, Gluteus quartus).—This is a

differentiation of the ventral fibres of the entogluteus, and rises

from the ventral border of the ilium, close to the origin of the

rectus femoris, and is inserted into the lower part of the front of

the great trochanter in the region of the anterior introchanteric or

spiral line of the femur. Some writers, following the example of

Macalister, call this muscle the gluteus quintus, and use the term
gluteus quartus for another differentiation of the entogluteus ;

for this reason it seems best to avoid the terms quartus and quintus

and to speak of this muscle as the gluteus ventralis. Among the

Felidae the muscle was found in Felis leo (1) by Macalister, but is

not mentioned by Haughton (3), or figured by Cuvier and Laurillard

(2). It is also present in Felis pardus (5, 6), Felis catiis (10, 11),

and Oymdurus jubatus (12). Among the Viverridae it was present

in Cryptoprocta (13), Viverra (17), Viverrieula (19), Genetta (20,

22, 23, 24), Paradoxurus (25), Cynictis (31), and Proteles (32).

In Paradoxurus (26) and Herpestes (30) it was not found. In Hyana
striata among the Hysenidae the muscle was found by Meckel (34),

but not by Young and Eobinson (33). In Hycena crocuta (37) it

was present. Among the Canidae it was foiind in two specimens



1898.] MYOLOGY OP THE TERRESTRIAL CARKITORA. 159

of Canis familiaris (45) out of six (see fig. 1). It was absent in

Canis aureus (50, 50 a), Cnnis mesomelas (51), Canis lagopus (53),

and Lycaon pictus (54).

In the Ursidse Shepherd and Cuvier and Laurillard noticed it in

Ursus americanus (59, 62). Among the Procyonidse it was absent

in Procyon lotor (63, 64, 65) and Nasua narica (68), but was
found in Nasua fusca (69) and Cercoleptes (72) ; while among the

Mustelidae it was found in Galictis vittata (75), Galictis bnrhara

(76), Meles (85, 86), and Lutra (88, 93), but was not seen in

Ictonyx lihyca (84). Prom the foregoing we are of opinion that

the glutevis ventraHs may be distinguished from the entogluteus,

if carefully looked for, in most of the Carnivora.

Gluteus profundus {Gluteus quintus, ilio-capsulans)

.

—This small

muscle is described very accurately by Douglas ^ in the Dog. It

rises from the ilium just above the acetabulum, and passes over

the capsule of the hip-joint to be inserted into the upper part of

the anterior surface of the shaft of the femur, between the origins

of the vastus internus and crureus. We have records of the

presence of the muscle in the following animals :

—

Felis pardus

(6), Felis pardalis (8), Cyncdurus (12), Geneita vulgaris (24),

Cynictis penicillata (31), Hycena striata (36), Canis familiaris (44,

45), Canis aureus (50), and Meles taxus (85). Owing to its small

size it is easily overlooked, and our notes do not enable us to say

whether it is constantly absent in any special genus or family.

Pyriformis.—This muscle, as has already been mentioned, is

frequently so blended with the mesogluteus as to be with difficulty

made out. If the origin from the sacrum, however, be carefully

looked for, the muscle can usually be separated. It seems to be a

very constant muscle in the Carnivora, rising from the ventral

surface of the sacrum and being inserted into the top of the great

trochanter. Apart from its greater or less degree of distinctness,

we have met with no special variations.

Obturator internus.—This has the human origin and insertion.

Where the tendon passes round the lesser sacro-sciatic notch its

deep surface is marked by five or six ridges separated by furrows.

Gemelli.—In the Carnivora the two gemelli are seldom, if ever,

separate ; they form a continuous origin from the ventral edge of the

lesser sacro-sciatic notch, and He deep to the obturator internus,

overlapping it in front and behind. The anterior part, which
corresponds to the superior gemellus of human anatomy, is usually

the larger, though in one specimen of Lutra (88) only the pos-

terior gemellus ^^as present ; this, however, appears to have been
an individual variation.

Obturator externus.—This rises from the outer surface of the

obturator membrane, but much more strongly from the bone on
the dorsal and posterior margins of the foramen. It is inserted

as usual into the digital fossa of the great trochanter. We have
met with no variations of it.

' 'Descriptio Musculorum,' 1738, p. 14(i.
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Quadratus femoris.—A large and fleshy muscle rising from the
tuberosity and ramus of Ihe ischium, and being inserted into the

inter-trochanteric line of the femur as well as the surface of bone
below on a level with the lesser trochanter. As a rule it is quadri-

lateral, but sometimes the insertion is narrower than the origin

;

this, however, seems to depend very little on the relationships of

its possessor. TVatson (XIII.) describes the muscle as wanting
in Froteles.

llio-tihialis (Sartorius).-—This rises from the ventral portion of

the crest of the iliiun and is inserted into the inner side of the

patella, ligamentum patellae, and cnemial crest of the tibia. In
many of the Carnivora it is double, and when this is the case the
anterior part is usually inserted into the patella, the posterior into

the tibia.

Among the Felidse the muscle is appai'ently always single ; this

is the case in Felis ho (1, 2), F. tigris (4), F. pardus (5, 6, 7),

F. pardcdis (8), and F. catus (9).

Among the Viverridse the muscle may be single or double. In.

the following it is single :

—

Cryptoprocta (13, 14), Viverra (16),

Genetia (24), and He^pestes (30). In the following it is double :

—

Viverra (17), Viverrinda (19), Genetta (20, 22, 23), Paradoxurvs

(25, 26), and Herpestes (29). In C'yniciis (31) the two parts are

united by fascia, while in Froteles (32) the muscle divides near

its insertion. In the specimen of Genet (23) which we dissected

the muscle was bilaminar, the superficial part going to the tibia, the

deep part to the fascia over the rectus and vastus intemus in

the middle of the thigh.

Among the Hysenidse the ilio-tibialis is ah\ays double :

—

Hymia
striata (33, 35, 36) and H. crocuta (37). In Hycfua striata (33,

36) the shorter part joins the rectiis and acts as a fifth head of

the quadriceps extensor.

Among the Canidse the muscle is also double ; this was the case

in the following eight specimens of Canis famiJiaris (£j9, 41, 42,

43, 44, 45, 46, 48), in C. aureus (50, 50 «), in G. mesomelas (51),

and C. lacfopus (53).

In the Ursidae it seems to be usually single ; this is the case in

Ursus arctos (57) and U. americauus (59, 60, 62),

Among the Procyonidse it is single in Procyon lotor (63, 64, 65,

66), F. cancrivorus (67), and Cercolepttes (72). In Nasua narica and
fusca (68, 69) it divides at its insertion according to Mackintosh,

but in Cuvier and Laurillard's plate of Nasua rufa (70) the muscle
is single.

In the Mustelidse it is single in Galictis vittata (75) and harhara

(76), Mvstela foina (78, 82), Idonyx lihyca (84), Meles taxus (85,

86), and Lutra {^S, 89, 90). Macalister also says that it is single

in Lutra cinerea (93). It will thus be seen that the ilio-tibialis is

always single in the Felidae and very generally so in the Ursidae,

Procyonidse, and Mustelidse. In the Hyaenidae and Canidae it is

always double, while in the Viverridae it may be single or double.

Adductor cruris (Gracilis).—This muscle is al\>a\s single in the
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Carnivora ; it is broad aad thin, and rises from the symphysis and

posterior ramus o£ the piibes to be inserted into the cnemial crest

of the tibia just below the insertion of the ilio-tibiaUs (sartorius),

in most cases into the second quarter of the tibia (see fig. 2). In

Proteles (32), Watson describes it as rising from the fascia over

the adductores femoris, and being inserted into the tibia at the

j unction of the middle and lower thirds.

Fig. 2.

• NTVLATi U&

Inside view of thigh-muscles of Herpestes.

(The semimembranosus and pre-semimembranosus have been artificially

separated.)

Pectineus.—This muscle, in many cases, is extremely difficult to

separate satisfactorily from the superficial part of the adductor

mass, and there can be little doubt that what one observer would

describe as a large or double pectineus, another would call pectin-

eus and adductor longus. We therefore feel quite incapable of

dogmatizing on the subject and merely give the following notes for

what they are worth. In Felis leo (2) Ouvier and Laurillard figure

the muscle as double. In Felis catus (9) Mivart describes it as

small, yet reaching halfway down the thigh. In Gryptoprocta (14)

we found the muscle reaching halfway down the thigh and feebly

separated into an outer and inner part ; in another specimen of

the same animal (13j, which we examined, no separation could be

PBGC. ZooL. Soc—1898, No. XI. 11
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made out. In Viverm cii-etta (16) Young describes the muscle
as large and bilaminar, but sa3^s that the superficial part mav re-
present an adductor longus. Macalister says of the same animal
(17), that the muscle is small and normal. In two specimens ot:

Genet (20, 23), one of which we dissected ourselves, the pectineus
was single and extended halfway down the thigh ; in another (24)
we found it divided into an iuner and outer part. In Herpestes it

reaches nearly to the lower end of the femur (see fig. 2).

In Profeles (32) and the Hya;nidae (33, 36, 37) the muscle is

single and unilaminar.

In the Canidse the same arrangement exists.

In the Ursidse Cuvier and LauriUard describe the muscle in
Ursus americaaus (62) as dividing into three parts, but this arrange-
ment has not been noticed by other observers.

Among tbe Procyonidae we found the pectineus distinctly bi-

laminar in Procj/nn lotor (63). Allen (XXVI.) says of his two
specimens of this animal (64, 65), that the pectineus and adductor
brevis rise from the ilio-pectineal line and are both supplied by
the anterior crural nerve ; this origin and nerve-supply make us
regard that which he speaks of as adductor brevis as one layer
of the pectineus. In Nasua the condition of the muscle does
not seem to have been noticed, but in Cen-oUptes (72) we found it

distinctly bilaminar. Among the Mustelidae we have no records of
a bilaminar muscle.

Adductor Mass {Adductores femorvi).—This mass of muscles rises

from the ventral surface of the body and posterior ramus of the
pubes as well as from the ramus and tuberosity of the ischium

;

it is inserted into the whole length of the back of the shaft of the
femur. We do not feel justified in attempting to divide this mass
into the adductor longus, bre\is, and maguus of human anatomy

;

sometimes it can easily be divided in four or five layers, at others
it is impossible to divide it at all.

The Semimemhranosus ri»es from the tuberosity of the ischium
and is often closely fused with the adductor mass in the thigh.
It is inserted into the internal tuberosity of the tibia, deep to
the internal lateral ligament of the knee, by tendon. Some of the
fibres are also inserted into just abo\e the internal condvle of
the femur and are separated from the adductor insertion by the
femoral artery. This pre-semimembranosus or ischio-supracon-
dyloideus is of special interest when compared with the same
muscle in other animals. In the llodents, for instance, it is often
quite a separate muscle rising from the caudal vertebrae ; in animals
as far apart as man and the kangaroos it is intimately connected
with the adductors, while in the macaque monkey it rises from the
tnberositv of the ischium and is a distinct muscle down to its inser-

tion. However it may vary in other respects, its insertion and
nerve-supply from the sciatic are always constant. In the Carni-
vora the ischio-supracondyloideus is always part of the semimem-
branosus in the thigh, and always rises with that muscle from
that tuberosity of the ischium, so that most writers describe the
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semioaerabranosus ia this order as having a femoral and a tibial

insertion (see fig. 2).

Semiieadinosus.—This always rises h'om the tuberosity of the

ischium, but often has an extra head from the transverse processes

of two or three of the anterior caudal vertebrae (see fig. 2). "Where

these two heads unite, in the upper third o£ the thigh, there is often

a transverse tendinous intersection, e. g. Genetta (23), Viuerra (17),

Herpestes (30), Nasua (68), and Lutra (93). The insertion is into

the inner side of the cuemial crest of the tibia just below that

of the gracilis and into the fascia of the leg ; the lower fibres are

continued with those of the biceps down to the calcaneum, helping

to encapsule the tendo Achillis.

In the Felidae the caudal head is not present

—

Fells leo (2, 3),

F. pardus (6, 7), F. pardalis (8), and F. catus (9). In the Viver-

ridse, if we except Proteles, the caudal head is always present in

addition to the ischial one— Cryptoprocta (13, 1-4, 15), Viverra

(16, 17), Viverricula (19), Genetta (20, 22, 23, 2-4), Paradoxurm

(25, 26), Herpestes (29, 30;, and Cynictis (31).

Among the Hyseuidee, with which Proteles as usual agrees, the

caudal head is wanting

—

Hycena striata (33, 35, 36), If. crocuta

(37), and Iroteles (32).

Among the Canidse there is no caudal origin in Canis famiUaris

(39, 48), G. aureus (50fi), or C. mtsomelas (51).

In the Ursidae the same description applies

—

Ursus amerkanus

(58, 59, 62). In the Procyonidse the two heads are always present

—

Procyon lotor (63, 64, 65), P. cancrivorus (67), Nasua narica (68),

N. fusca (69), N. rufa (70), and Cercoleptes (72, 73, 74).

Among the Mustelidse the caudal head is sometimes present,

sometimes absent. It is present in Galictis vittata (75), Mastela

foina (78), Ictonyx libyca (84), and Lutra (88, 90, 93). Absent in

Ictonyx zorilla (83) and Meles tarus (86).

From the above it will be seen that the presence or absence of

the caudal origin of the semitendinosus is very characteristic of

different families of the Garnivera ; it seems always to be present

in the Viverridae and Procyonidse, always absent in the PelidsB,

Hyaenidse, Canidae, and Ursidse, while in the Mustelidae it is in-

constant.

Flexor cruris lateralis {Biceps femoralis).—This muscle, as has

already been pointed out, forms part of the same sheet as the

ectogluteus and tensor fasciae femoris, it is therefore difficult to

decide whether certain bundles of fibres should be included in the

description of the biceps or of the ectogluteus ; this is especially

the case with those fibres which are inserted into the lower end of

the femur. The biceps in all cases rises from the tuber ischii, but

it may be reinforced by an extra head from the caudal vertebrae

;

this head is quite distinct from the tenuissimus, which will be dealt

with later, and from the caudo-femoralis, which has been already

considered. The insertion is into the fascia of almost the whole

of the outer side of the leg, the highest fibi-es going to the patella,

while the lowest are continued down with the tendo Achillis, and
11*
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are often reinforced by some of the lower fibres of the semitendi-

nosus. AVe do not propose to lay any stress on the presence or

absence of the caudal head, since it is so difficult to determine

whether it should be included with the ectogluteus or not, and we
are uncertain what views other observers have taken of it.

Tenuissimug (Bicipiti accessorius).—This, as its name implies, is

a slender ribbon-like muscle which usually rises from the first

caudal vertebra and passes down the back of the thigh and leg,

deep to the biceps and superficial to the great sciatic nerve. In

the lower part of the leg it usually joins the lowest fibres of the

biceps and, with them, is conducted down to the calcaneum,

helping to ensheath the tendo Achillis. We should like here to

call special attention to this prolongation of the flexor lateralis to

the calcaneum with the teudo Achillis. The muscle passes over

three joints, being an extensor of the hip, a flexor of the knee, and
a plantar flexor of the ankle. It probably assists in the leaping-

powers of the animal possessing it. How far this continuation

downward is present in orders other than Carnivora we do not at

present know.
The teuuissimus seems to be very constantly present among the

Carnivora, though, as it adheres somewhat closely to the deep

surface of the biceps, it is apt to be missed unless specially looked

for. In the following animals its presence was noticed and in no
case, with the exception of that of Cpudurns (12), is it definitely

stated that the muscle was absent:

—

Felis leo (1, 2, 3), F. tijris

(4), F. pardus (5, 6, 7), F. pardalis (8), F. catiis (9), Gryptoprocta

(13, 14, 15), Viverra (16, 17), Viverricula (19), Genetta (20, 23, 24),

Paradoxurus (25, 26), Herpestes (29, 30), Cynidis (31), Hycena
striata (36), apparently in Hijctna crocuta (37), Canis familiaris

(39, 41, 42, 43, 44, 45) (see fig. 1), C. aureus (50, 50 a), C. meso-

melas (51), Ursus americanus (58, 59), Frocyon lotor ((j'S, 64, 65),

in one specimen (65) Allen (XXVI.) records that the muscle rose

from the third trochanter ; A^«s-iea (68, 69), Oercoleptes {72), Galictis

(75), MusteJa (82), Mel^^s (85, 86), and Lutra (88, 90, 93).

Quadriceps exteiisor.—The four muscles which make up the

quadriceps show little variety in the Carnivora. The rectus (super-

ficialis quadricipitis) is sometimes described as rising b_y one head,

sometimes by two, and it is interesting to note that in some cases

the straight head is said to be present, in others the reflected. In
the animals which we have ourselves dissected we have paid a good
deal of attention to this point, and we feel convinced that there is

no real suppression of either head, but that they rise very close

together, and that the interval between them is filled up by fibrous

tissue, thus giving the appearance of one broad origin. The
remaining three parts of the quadriceps—mesialis, lateralis, and
profundus—are more or less fused, but the lateralis (vastus externus)

always exceeds the mesialis (v. internus) in size. The profundus
quadricipitis (crureus) may rise from the whole of the shaft of the

femur, but more commonly it misses the upper fourth.

Tibialis amicus.—This muscle rises from the upper two-thirds
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or so of the shaft of the tibia, and, when it is well developed,

encroaches on the fibula. It never has any origin from the femur
as is sometimes the case in rodents. When five toes are present

the tendon is inserted chiefly into the base of the first metatarsal,

though some of the fibres may go to the entocuneiform. In the

Pelidse and Canidae, where the halkix is rudimentary, the tibialis

anticus is inserted into that rudiment ; but in the Hysenidae, where
the hallux is quite suppressed, it goes to the base of the second
metatarsal bone. In many specimens the tendon or the whole of

the tibialis anticus is double ; this, however, appears to be an
individual variation and is not indicative of any family or genus.

For instance, Shepherd describes two tendons in Urstis americanus

(XX.), but this was not noticed in any other specimen of the same
animal. Watson says that in Hycena crocnta the muscle is double

halfway down (XV.); this is not the case in any specimen of

Hycena striata recorded. In Mustela foinn Perrin found two tibiales

antici (XXIX.), but in Cuvier and Laurillard's specimen (XXXI.)
the muscle was entirely undivided.

Extensor proprius Jiallucis.—This muscle, when it is present,

rises from some portion of the upper half of the fibula, and is inserted

into the dorsum of the base of the terminal phalanx of the hallux.

The tendon closely accompanies that of the tibialis anticus, and is

often described as coming off from that : careful dissection will, how-
ever, always show that the two tendons are really connected with

separate fleshy bellies, although they lie in the same synovial

sheaths in passing the annular ligament. Among the Felidae, in

spite of the rudimentary condition of the hallux, the extensor

hallucis often persists. It was found in Felis leo (] ), F. tigris (4),

F. pardus (6), and F. pardalis (8); on the other hand, it was
absent in F. leo (2), F. pardus (7), and F. cattts (9). One of us

has already noticed (XLI.) that in Eodeats this muscle is more
persistent than the toe which it should move. When the toe has

disappeared and the muscle remains, the latter acquires an inser-

tion into the slip of the extensor longus digitorum to the second

toe. Among the Viverridse, the muscle is present in the following

animals:

—

Grypitoprocta (13, 14); Yiverra {\Q, 17); Vlverricula

(19) ; Genetta (20, 22, 23, 24), in one specimen (20) it ended in

an expansion to the first and second digits ; Paradoxurus (2o, 26).

In Herpestes the muscle was present in one specimen (29), absent

in another (30) (see fig. 3). In Cynictis (31) it joined the slip of

the extensor brevis digitorum to the inner toe. In Proteles and the

Hysenidse it appears to be always wanting (32, 33, 34, 35, 36, 37).

Among the Canidse, it is usually absent in Canis familiaris (43, 44,

45, 46, 48) and C. lar/opus (53), but it was found in two specimens

of G. aureus (50, 50 a), and in one of G. mesomeJas (51).

In the Ursidse it has been seen in Ursus arctos (57) and U.

americanus (58, 62).

In the Procyonidse it is present in the following animals :

—

Procyon lotor (63, 64, 66), P. cancrivorus (67), Nasua (68, 70), and
Gercoleptes (72). In one specimen of Procyon lotor (65) AUen
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(XXVI.) failed to find it. Among the Mustelidae it was found in

every case in which it was looked for:

—

Galictis (75), Mustela

foina (78, 79), Ictonyx lihyca (84), Meles (85, 86), and Lulra

(88, 93).

Fig. 3.

EXT- PRO IXT-BREV-OIG.

PER-QUm-UIG.

TIB-A.NT

Muscles of liind foot of Herpcstes (dorsal view).

Extensor longus digitorum.—This muscle has the typical mam-
malian arrangement : it rises from the front of the outer condyle

of the femur by a tendon which passes through the knee-joint ; on

reaching the leg it expands into a muscular belly, which in the

lower third again becomes tendinous and passes through a strong

fibrous loop, which binds it to the calcaneum. After this a slip is

given off for the middle and distal phalanges of each of the four

outer toes. The above description is very constant for the Carni-

vora. Occasionally the fleshy belly may be more or less divided

into two, as in Ursus mnericanus (59) and Meclvcl's specimen of

Hycena striata (34), though this was not noticed in other Hyaenas

(33, 35, 36). Occasionally one or more of the four tendons may
be wanting; in Procyon cancrivorus (67) and Hycena crocuta (37) it

is the tendon to the fifth toe which is absent, but in one of Allen's

Eacoons (65) the only tendons present were those to the second and

fifth toes.
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Extensor hrevis digitorum.—This muscle rises from the anterior

part of the dorsal surface of the calcaneum and divides into teudons
which join those of the extensor longus. As a rule tendons pass

to the four inner toes, but occasionally a slender slip runs to the

hfth also. In the Felidse, where the hnllux is aborted, there are

only three tendons for the 2nd, 3rd, and 4th toes ; this is the case in

Felis leo (1, 2), F. tigris (4), and F. catus (9). Among the Viverridie,

tendons are given off to the four inner toes in Cnjptoprocta (13),

Viverra (16), and Genetta (22, 23, 24). The specimen of Herpestes

griseus (30) which we dissected was remarkable for having slips

of the extensor brevis to all five toes (see fig. 3). Proteles (32),

on the other hand, has only tendons to the second and third toes.

Among the Hyaenidae there are always tendons to the 2nd, 3rd,

and 4th toes (33, 34, 35, 36, 37), and, in addition, a feeble slip

went to the fifth in two specimens of Hycena striata (33, 36).

The Cauidae resemble the Hysenidto in the absence of the hallux ;

consequently we find tendons running to the 2nd, 3rd, and 4th

toes in Ganis familiaris (48), O. aureus (50 a), and C. mesomelas

(51). In one Dog (39) a small slip went to the fifth toe in

addition.

The TJrsidae and Procyonidse have tendons to the 1st, 2nd, 3rd,

and 4th toes : this is the case in Urstis arctos (57), U. americanus

(59, 62), Procyon lotor (63), P. cancrivoriis (67), Nasiia (70, 71),

and Cercoleptes (72, 73, 74). In Ursus maritimvs (55) and one
specimen of Procyon lotor (64) the tendon to the hallux was
absent. The Mustelidae resemble the Ursidse and Procyonidse in

usually having tendons for the 1st, 2nd, 3rd, and 4th toes : these

were present in Galiciis viitata (75), Mustela piitorius (77), M. foina

(78), Meles (86), and Lutra (93). In Ictonyx lihyca (84) and
Lutra (88) the slip to the hallux was absent.

Peroneus longus.-—This muscle rises from the head and upper
part of the shaft of the fibula, occasionally encroaching on the

adjacent portion of the tibia. Some of the fibres of the external

lateral ligament of the knee are continuous with its origin. The
tendon of insertion runs in a separate groove on the outer side of

the external malleolus, turns round the cuboid, and passes across

the sole of the foot to be inserted into the base of the first or, when
that is absent, the second metatarsal bone. With regard to the

origin, Ruge (XLVIII.) states that in Hycena, JVasua, and Meles it

comes from the external condyle of the femur. We have failed to

find any confirmation of this by other authors, and in our own
specimen of Hycena (36) the muscle certainly rose from the fibula.

As the tendon passes round the cuboid, a slip is sometimes given to

the base of the 5th metatarsal bone : this was noticed by Young
and Macalister in Viverra (16, 17), and by Mivart in Genettcc (20).

In our own specimen of Genetta (23) we paid special attention to

this point, and satisfied ourselves that the apparent attachment to

the base of the fifth metatarsal belonged to the sheath of the tendon,

and not to the tendon itself. In Proteles (32) and Hycena crocuta

(37), Watson found the tendon ending in the base of the fifth
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metatarsal. Toung and Eobinson (XIY.) state that in the Fox
and Dog the peroneus longus is inserted into the cuboid and the

4th and 5th metatarsals. We have examined the insertion very

carefully in two Dogs (39, 40), and find that, though the sheath of

the tendon is attached to these parts, the tendon itself is continued

across the sole, not to the base of the second metatarsal bone, but
to that of the rudimentary first.

Peroneus brevis.—This is always present in Carniyora, and rises

from the shaft of the fibula below the origin of the peroneus longus.

The tendon of insertion, which is large, runs in a groove behind
the external malleolus which it shares with the peroneus quinti

digiti. It is inserted into the base of the fifth metatarsal boue.

Peroneus quinii digiti.—This is also very constant, although

some authors have described it as a slip from the tendon of the

peroneus brevis. The muscular belly is very small and easily

overlooked ; it rises from the upper third or so of the shaft of the

fibula, and the delicate tendon passes down in the same groove as

that of the peroneus brevis, behind the external malleolus. After
reaching the dorsum of the foot, it fuses with the tendon of the

extensor longus digitorum to the fifth toe (see fig. 3).

The Peroneus quarti digiti is never found in the Carnivora.

Gastrocnemius.—This muscle usually consists of two heads
rising from above the two condyles of the femur, though in some
cases a third or median head can be separated from the external.

In the outer and inner heads fabellae may be developed, the

external one being the more constant ; and \^e have some reason to

believe that the ossification of the internal fabella depends on the

age of its possessor. The two fleshy bellies unite below the

middle of the leg to form the greater part of the tendo Achillis,

the fibres of which are t\^"isted in the manner already pointed out

by one of us ^ Among the Felidae, Macalister noticed the presence

of a median head in Feh's h-o (1), and Mivart describes four heads

to the gastrocnemius of FeJis catus (9). In Fdi» tigris (4), Felis

pardus (5, 6), and Felis 'pardalis (8), no median head could be
distinguished. Among the Viverridse only two heads have been
recorded. There is always a fabella in the outer head, but in two
specimens of Cr i^iptoiirocta one (13) had an internal fabella and
the other (14) had not. In two specimens of Viverrci (16, 17) the

same thing was observed.

In the Canidse, fabellae were found in both heads in Canis fami-
linris (39), Canis aureus (50 ff), and Canis mesomelas (51).

In the Ursidos, Kelley (XXIV.) points out that the gastrocnemius

is much smaller in proportion in the Polar Bear than in the Cat.

Shepherd (XX.) says that " in Ursus arnericanus (59) the three

heads," one of which is evidently the plantai-is, "remain distinct

as far as their insertion." In Cuvier and Laurillard's specimen of

the same animal (62) the two heads unite quite low down in the
leg. The Procyonid^ serve very well to show the inconstancy of

' " Oil the Morphology of the Tendo Achillis," by F. G. Parsons. Jouni.
Auat. Tol. xxviii. p. 414.



1898.] MYOLOGY OF THE TERRESTRIAL CARIS^ITORA. 169

the internal fabella : in one specimen of Froci/on lotor (63) it

was present, in another (64) it was not. In Nasua fusca (69)

there were two fabellse, while in ^asua narica (68) only the outer

one was seen. Among the Mustelidae no fabellae at all were
found in Mustela foina (79) and Lutra cinerea (93), but in

Galictis harhara (76), Mustela initorius (77), Mustela foina (80),

Ictonyx (84), Meles (85), and Lutra (88) there was an often ill-

marked one in the outer head. In the specimen of Lutra (88)

which we dissected the two heads were separate almost as far as

their insertion and resembled very much the condition found in

Castor (XLI.).

The Plantaris rises from the external condyle of the femur and
the external fabella, and winds round the inner side of the tendo

Achillis till it reaches the calcaneum ; it then usually spreads out

into a broad expansion which plays round the posterior surface of

the tuberosity of that bone until it reaches the foot, wbere it is

continuous with the flexor breads digitorum and the plantar fascia.

Shepherd, in his specimen of Ursus americanus (59), found that

the tendon was inserted into the tuber calcis as in man. Watson
describes the same arrangement in Hyana crocuta (37), but in no
other animals is it recorded.

Soleus.—This muscle rises from the back of the head of the

fibula ; it is usually a small muscle and in many cases is absent.

As a rule it joins the tendo Achillis in the lower third of the leg,

but in some cases is inserted directly into the calcaneum. In the

Felidse and Yiverridse the muscle is present and answers the above
description

—

Felis leo (1), Fclis tigris (4), Fells pardus (6), Felis

pardalls (8), Cryptoprocta (13, 14), Viverra (16, 17), Viverricula

(19), Genetta (20, 22, 24), Paradoxurus (25, 26), Her2Msfes (29, 30),

and Cynictis (31). Proteles in this respect differs from the Viverridae.

The Hyaenidse and Canidse, with which Proteles (32) agi-ees, are

remarkable for the total absence of the soleus

—

Proteles (32),

Hyaena striata (33, 34, 35, 36), Hycfna crocuta (37), Oanis fami-
liaris (39, 40, 43, 44, 45, 46, 48), Canis aureus (50, 50 a), C'anis

mesomelas (51), Canis lagopus (53), and Lycaon pictas (54). In
the Ursidte, Procyonidse, and Mustehdse the soleus is present with
the exception of the Otter, in which it seems to be sometimes absent

:

for instance it was absent in our own specimen (88). while in

Haughton's (92) it only weighed 0*01 oz. ar. ; in two other speci-

mens (90, 93) it was present and well marked.
Popliteus.—This muscle, which is very constant in the mam-

malian series, rises from the outer side of the external condyle of

the femur and is inserted into the upper third or half of the inner

border of the tibia. It was present in every animal examined, and
frequently contained a sesamoid bone in its tendon of origin.

Perrin (XXIX.) notices that in Cercoleptes (74) the anterior tibial

artery passed above and then in front of it : we found the same
arrangement in a Dog (40), but unfortunately the relations of the
artery and muscle have not been observed in any other case.

Flexor Jihularis {F. longus liallucis).—This rises from the upper



170 DR. B. C. A, WINDLE AND MB, F. G. PARSONS ON THE [Mar. 1,

three-quarters of the posterior surface of the fibula, from the inter-
osseous membrane, and often from part of the posterior surface of
the tibia. It is the largest of the deep flexor muscles on the back
of the leg, and its strong flat tendon passes behind the astragalus
and below the sustentaculum tali into the sole, where it is joined by
the flexor tibiahs tendon (see lig. 4). The conjoined tendons now
divide for the toes, always giving off slips for the four outer ones and
often for the hallux as well. In the Felida?, Cauida;, and H ysnidje
no slip is present for the aborted hallux ; but in the Viverrida;,
Ursidfe, Procyonidce, and Mustelidse the hallux receives a slip,

though it is often more slender than those to the other digits. In
Heqjestes grisens (30) we found that the slip to the hallux, instead
of coming from the combined flexor tendons, was a direct continu-
ation of the accessorius, though in Betyesles nepaJensis (29) it

came from the conjoined tendons as usual (see fig. 4).

Kg. 4.

ABD.OSS^MtT
Q.UIN. Dig

/LEX? TIB.

.FLEX.ACC.

FLEX. FIB.

Plantar tendons of foot of Herpestes.

Flexor tibialis (Flexor lovgus digiioruvi).—This rises from the
inner part of the posterior surface of the tibia, the fascia over the
tibialis posticus, and sometimes from a small part of the back of

the upper third of the fibula. The tendon, which is much smaller
than that of the flexor fibularis, passes behind the internal malleolus
and in the sole joins the inner side of the flexor fibularis, as has
already been noticed. The muscle was present and normal in

every animal examined.
Lumhricales.—As a rule there are four of these muscles, but
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when only three are present the one on the tibial side is missing.

Among the Telidse there are usually three

—

Felis leo (2), Felis

tir/ris (4), Felis pardus (5, 6), and Felis pardalis (8). In one

specimen of Felis leo (1) MacaHster noticed four, two coming from

the tendon of the third toe. In the Viverridte four lumbricales are

usually ^Y^esent—Cniptoprocta (13), Viverra (16), Genetta (22, 24),

Herpestes (30), and Cynictis (31). In the following, however,

there were only three— Fn'<?vra (17), Genetta (20), and Proteles

(32). In the HyEenidfe, with which as usual Proteles agrees, there

are never more than three lumbricales

—

Hycena striata (33, 34, 35)

and Hycena crocuta (37). Young and Eobinson state (XIV.) that

in Hycena striata (34) the second lumbrical joins the superficial

flexor of the second toe, and in Cuvier and Laurillard's plate (XVI.)

the same thing seems to occur. The Canidse have also three

lumbricales— CVe?iis /rt))wKam (39, 48), Cams aureus (50 a), and

Canis mesomelas (51).

In the Procyonidie there are usually four lumbricales, but the tibial

one is small—ProCT/on lotor (63), Nasua rufa (70), Oercoleptes (72).

In Procyon lotor (64) there were only three.

In the Mustelidffi there are also four as a rule

—

Mustela foina

(78), Ictonyx (84), Meles (86), Lutra (88, 90). In Mustela putorius

(77) and Lutra cinerea (93) the tibial one was absent.

Tibialis 2)osticits.—Th\s rises from the posterior surface of the

tibia below the popliteiis and also, sometimes, from a little of the

upper part of the back of the fibula ; the tendon is very feeble

and is inserted into the navicular as a rule, but also into the cunei-

forms and bases of the metatarsals. It is present in all the

Fehda; and Viverridse—i^eZzs leo (1), Fells tigris (4), Felis p>ardus

(6), Felis pardalis (8), Fdis ccttus (9), Gryptoprocta (13), Viverra

(16, 17), Viverricula (19), Genetta (20, 24), Paradoxurus (25, 26),

Herpestes (29, 30), Cynictis (31) (very small), and Proteles (32).

In the Hy^nidse the muscle may or may not be present ; it was

absent in one specimen of Hycma striata (33), but present in

another (36), while in Hycena crocuta (37) it was absent. In

the Canidte, if the muscle is present at all, it is so feebly developed

as to require the greatest care to make it out. Haughton (XVIII.)

says that it was absent in two Irish Terriers (41 and another)

and a Greyhound (42), while in a Dingo (49) it only weighed

0-01 oz. av. In the Dogs which we dissected (39, 40) we failed to

find any trace of it, but in the following it was present although

extremely small : 43, 44, 45, 46, 48. In Qanis aureus (50, 50 a),

Canis mesomelas (51), and Canis lacjopus (53), traces of it were

found.

In the Ursidse (58, 59) and Procyonidse

—

Procyon lotor (63, 64,

65), ISasua (68, 69), Cercoleptes (72, 73, 74)—it was present, and in

Procyon lotor (63) a sesamoid cartilage was found in the tendon

where it passed under (plantar to) the short plantar
_
ligament.

Among the Mustelidse the tibiahs posticus was present in Gcdictis

vittata (75), Gcdictis barhara (76), Mustela putorius (77), Mustela

foina (79), Ictonyx libyca (84), Meles (85, 86), and Lutra (88, 93).
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Peroneo-tibialis.—This muscle has beeu noticed by Gruber
(XLVIII.) as being present iu 24 out of 30 specimens of Canis

fatniliaris as well as in Canis litpus and Canis valpes. No other

author, to our knowledge, has noticed its presence in the Carnivora.

Unfortunatel_y, we only came across Gruber's paper after our
animals, with seven exceptions, were dissected, though we feel

confident that if the muscle had been at all well developed it

would not have escaped our notice. The seven animals which
we specially examined without tijiding the slightest trace of a

peroneo-tibialis were Cryptoprocta (14), Cynictis (31), Herpestes

griseus (30), Canis aureus (50 a), Canis mesomelas (51), Nasna
narica (an extra specimen), and CercoIe2^tes (72). We also pro-

cured an additional specimen of Canis familiaris and made an
extremely careful examination of the posterior tibial region. We
are confident that there were no muscular fibres deep to the

popliteus passing between the tibia and fibula and corresponding to

the rotator fibulae so well known in the Lemuroidea. Lower down
in the leg, however, we came across a few verj^ delicate strips of

muscle passing transversely from one bone to the other and with the

greatest difficulty separable from the origin of the flexor fibularis.

The nerve-supply of these seemed to be from the anterior tibial.

We fear that the question of the presence of this muscle through-

out the Carnivora must remain for future investigation.

Fliwor hrcvis dirjitoriivi.—This muscle is in most cases a direct

continuation of the plantaris after the latter has passed round the

back of the tuber calcis. It usually has a fleshy belly in the sole,

which divides into four slips ; these soon become tendinous and

form the flexores perforati for the four outer toes. Just before

the deep tendons pass though them a fibrous ring is given ofi:

which surrounds the deep tefidons. Each slip of the flexor brevis,

after having beeu perforated, unites and divides again to be

inserted into the middle phalanx. In some cases muscular slips

are given off in the sole from the conjoined deep tendons to those

of the flexor brevis : these have already been noticed in Hymia
striata as displaced lumbricales. The Hysenidas and Canidae are

remarkable for the absence of muscular fibres in the flexor brevis,

which is therefore a mere expanded, fibrous continuation of the

plantaris tendon. This arrangement was noticed in Bycena

striata (33, 35), Proteles (32), Canis familiaris (39, 40), Canis

aureus (50, 50 a), Canis mesornelas (51), and Canis layopus (53).

In Byana crocuta (37) there was not only no fleshy belly to the

flexor brevis, but that muscle was not continuous with the

plantaris, which ended iu the tuber calcis. Kelley (XXIV.)
noticed that in Ursus maritimus (55) the flexor brevis was oidy

fleshy for the 2nd and 3rd toes, the tendons for the 4th and
5th being continuous with the plantaris. In Ursus americanus

(59) the flexor brevis rose entirely from the calcaneum,

though iu the other Bears (55, 57, 58, 62) the usual arrangement

existed. In one specimen of Viverra (17), Macalister fouud no

tendon to the outermost toe.
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Acces'sorlus.—This muscle is usually present in the Oarnivora ; it

rises from the under and outer side of the calcaneum and is

inserted into the conjoined tendons of the flexores fibularis and
tibialis, usually on their plantar surface. In the Felidse it is short

and transverse

—

Felis leo (1, 2), Felis tlgris (4j, Fells pardus (5, 6),

Felis pardalis (8), Felis catus (10). In the Viverridae it is also

present but is more antero-posterior : in many instances the

innermost fibres of the muscle wei-e continued on into the hallux ;

this was the case in Gryptoprocta (13, 14), Viverra (16), Genetta

(24), Paradoxitrus (25), and Hopestes (29). In Herpestes (30),

as we have already mentioned under the head of the flexor fibu-

laris, the accessorius formed the M'hole of the only flexor tendon

to the hallux (see fig. 4).

..ADD.HAU.

.ABDHAL-

AOD-MlN.Dia.

ABD.OS,S.MtT

Plantar muscles of foot of Procyon.

Among the Hysenidse the muscle was absent in Hycena striata

(33, 36), and also in Proteles (32), but it was found in Hycena

crocuta (37). The Canidse are remarkable for the frequency with

which this muscle is absent : this was the case in Canis famUiaris

(39, 40, 43, 44, 45, 46, 48), Canis aureus (50), Canis mesomelas (51),

and Canis lagopus (53). In Canis aureus (50 a) and Lycaon

pictus (54) the accessorius was present. In the other families
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the muscle was present ia every case, and calls for little notice

except that it tends to form a large part of the long tendon for

the hallux.

Abductor ossis metatarsi quinti.—This muscle was frequently

noticed : when present it rises from the posterior part of the

caleaneum and is inserted into the base of the fifth metatarsal

bone. In some cases a slip was continued on to the base of the

proximal phalanx of the fifth toe, forming a feeble abductor minimi

digiti, but more often it was absent (see fig. 5).

Abductor hallucis.—This is usually present in the families in

which the hallux is not aborted (see fig. 5). In the Felidae,

Canidae, and Hysenidse it is absent.

rig. 6.

Muscles of sole of foot of Liitra.

Adductor Mxisdi^s of the Foot. First Lai/er of Beep Muscles.—As
in the hand, the usual arrangement is to find three adductors—one

for the hallux, one for the index, and a third for the minimus (see

figs. 5 & 6). As the hallux is suppressed in the Felidae, Canidas,

and Hyaenidffi, there is, of course, no adductor hallucis in these

families. In Felis pardus (6) and pardalis (8) there were two
adductors of the fifth digit. In Viverra (17) Macalister found an
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adductor oE the annularis instead of the index, but in Vivirricula

(19) the arrangement was normal.

Second Layer of Deep Foot Muicles.—-A double-headed flexor

brevis was found in each toe in all the specimens examined (see

fig. 6). Of course in the Felidae, Hysenidae, and Canidae the

muscle for the hallux was absent.

Third Layer of Deep Foot Muscles.—-In no animal could we find

any muscles dorsal to the ones last described. Allen, too, looked

fo" them in Procyon (61, 65), and Young and E/obiasou in Hyana
(33), but without success.

Muscles of tlie Trimlc.

Rectus ventraUs {Rectus abdominis).—This muscle rises from the

pubic symphysis and runs forwards to be inserted into several of

the anterior ribs at their junction with the sternum, the insertion

into the first rib being always the best marked. In Canis familiaris

(39) we noticed that the fleshy part of the muscle ended opposite

the 6th rib cartilage, anterior to which it was continued by a

fibrous sheet to the first rib. (See Part I. of this paper, P. Z. S.

1897, p. 3S2, fig. 6.) In Hycena striata (35) the same arrangement

existed. The linese transverste may be quite evident or so

indistinct as to be overlooked : there are usually between 5 and 8

of them, but they are not constant in two individuals of the same

species ; for instance, Testut (XXIII.) noticed eight in Ursus

americanus, while Meckel (XXXIX.) and Cuvier and Laurillard

(XXII.) only found five in the same animal, i'ive, however,

seems to be the commonest number.

Tlie Pyramidalis is seldom sufficiently well-marked to be noticed

as a distinct muscle. In most of the animals which we dissected

it was looked for and found closely incorporated with the rectus.

Murie (XVII.) describes it as wanting in Hycena hrunnea, as do

also Young and Hobiusou (XIV.) in Hycena striata and Alix (XXX.)
in Mustela jmtorius. Shepherd, however, says that it is large and

distinct in Ursus americanus.

Sujjracostalis.—There can be little doubt that this muscle is a

continuation forward of the external oblique plane ; it is very

constant in the Carnivora, and was found in everj^ animal in which

it was looked for. It rises from the sternum at the junction of the

2nd and 3rd costal cartilages, and runs outward and forward to be

inserted into the first rib about the middle. Some of its fibres are

occasionally continued into the scalenus brevis.

, The Exierncd Oblique rises from the posterior 8 to 10 ribs by
separate digitations, and the muscle runs inwardand backward to the

S3nnphysis and linea alba ; it is easily separable from the surface of

the rectus ventralis in the posterior part of the abdomen, but less

easily in the anterior. In the dorsal part of the abdominal wall it

is continuous with the lumbar aponeurosis, and there is no fleshy

insertion into the crest of the ilium. In Ictonyx lihyca (84) we
noticed double digitations from the posterior two or three ribs.

The Internal Oblique rises from the lumbar fascia, the crest of
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the ilium, and Poupart's ligament. It is inserted into the posterior

two to five ribs and the linea alba.

We have noticed in several animals that the aponeurosis of this

muscle, instead of dividing to enclose the rectus, passes super-
ficially to it, and Shepherd (XX.) has observed the same in fJrsus

americanus. In male Caruivora the internal oblicjue forms, at all

events, the greater part of the scrotal pouch.

The Transversalis rises from the internal surfaces of the posterior

six or more ribs and from the lumbar fascia ; it is only fleshy in the

dorsal and anterior part of the abdomen. In some animals it splits

to enclose the rectus, but it is difficult in many cases to be sure of

this point.

The P^oas mcujmis rises from the posterior three or four
thoracic and all the lumbar vertebrae. It is joined by the iliacus

and inserted into the lesser trochanter.

The Psoas parvus is always present in Carnivora, it rises from
the anterior lumbar vertebrae, internal to the magaus, and is

inserted into the ilio-pectineal line.

The Iliacus is always a small muscle, and has the usual origin

from the venter of the ilium. Its insertion is with the psoas.

Quadratus lumborum.—This muscle is very difficult to dis-

tinguish, as it tends to fuse with the psoas ventraily and the

erector spinge dorsally ; it usually consists of fibres running from
the lumbar transverse processes to the crest of the ilium, the costo-

vertebral portion being undifferentiated.

Serrati dorsales.—These muscles show great varietv in the

number of ribs t(j which they are attached, as well as in the

degree of their fleshy development. They also vary in the number
of ribs to which they are attached in different specimens of the

same animal. For these reasons we think it needless to encumber
this paper w ith the exact number of attachments in each animal
dissected, but will content ourselves .with saying that the serratus

dorsalis thoracis (serratus posticus superior of human anatomy) is

always a larger muscle than the serratus dorsalis lumbalis (serratus

posticus inferior), and that it is usually attached to some 8 or 10
ribs, beginning at the 2nd or 3rd. The serratus dorsalis lumbalis,

on the other hand, is small and is often absent altogether. When
it is present, it is attached to three or four posterior ribs, and in

those cases in which the two muscles overlap, it is always the

lumbalis which is superficial. In Cuvier and Laurillard's plate

of the Badger's muscles (XXXIIL), the lumbar part of the serratus

dorsalis is inserted into the eight anterior ribs and no thoracic

portion is present. Unfortunately we have not had an opportunity

of checking this observation.

Erector spince.—The thi-ee portions of this mass known in

human anatomy as the sacro-lumbalis, longissimus dorsi, and spi-

nalis dorsi are present in the Carnivora. In Fdis leo and Felispardiis,

Cuvier and Laurillard (V., VI.) point out that the sacro-lumbalis

is not continued back as far as the sacrum and ilium, but only
reaches the rib. . In these animals, apparently, only that part of
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the outer layer corresponding to the human accessorius is present.

In no case have we been able to satisfy ourselves that the sacro-

lumbalis and accessorius are continued up into the neck as the

cervicaiis ascendens. The longissimus dorsi is continued up to the

dorsal tubercles of the transverse processes of the posterior five or

six cervical vertebras as the transversalis colli.

The Transverscdis capitis (TracJielo-mastoid) is always present

in the Carnivora ; it is practically a continuation forward of the

longissimus dorsi. It rises from the posterior three or four cei'vical

and the anterior one or two thoi-acic vertebrte, and is inserted into

the skull deep to the outermost fibres of the splenitis capitis. In
Ursits americanus (60) a slip is given from it to the transverse

process of the atlas. In Ictonyx libi/ca (84) and Lutra vulgaris (88)
we noticed that the trachelo-mastoid was distinctly bilarainar with
the ventral margins fused. Sometimes the muscle has a tendinous
intersection running across it, but this is not nearly so frequently

the case as in the complexus.

Oomplcxus.—The mesial part of the complexus which, in human
anatomy, is called biventer cervicis is always marked off from the

lateral part or complexus proper ; it rises from the anterior two or

three thoracic vertebrae, and usually has from one to four transverse

intersections in its course. The lateral part of the complexus
rises from the anterior one or two thoracic and the posterior four

cervical vertebrae ; it sometimes has one or two intersections, but
they are never as numerous so in the complexus mesialis. As it

approaches its insertion into the occipital bone the muscle usually

becomes tendinous. In certain of the Carnivora, e. g. Felis catus

(9) and Ursus mantimvs (55), a complexus tertius has been
noticed, lying externally to lihe rest, rising from the 2nd, 3rd, and
4th cervical vertebrae, and being inserted into the transverse

process of the atlas.

Suboccipital triangle.—The muscles of this triangle call for little

remark, except to notice that the rectus capitis dorsalis (posticus)

major is divided into a superficial and a deep layer. This arrange-

ment is common in other animals besides the Carnivora, and we
have proposed to describe three dorsal recti of the bead, and to

name them superficialis, medius, and profundus, the latter corre-

sponding to the rectus capitis posticus minor of human anatomy.
The Spdenius capitis is a very constant muscle rising from the

ligamentum nuchae and anterior thoracic spines, and being inserted

into the curved line of the occipital bone.

The Splenius colli is usually absent in Carnivora. In Byrjena

striata (33), however, Young and Eobinson found it, and Cuvier
and Lauriilard represent it as a very large muscle in the same
animal (35). In Hycena crocuta (37) and Proteles (32), on the
other hand, Watson says that the muscle is absent. In two Dogs,
of which we have records (39, 48), there was no splenius colli

;

while among the Viverridae it was noticed by Young in one speci-

men of Viverra civetta (16), but not by Macalister and Meckel in

other specimens of the same animal. Among the Felidae, Ursidae,

Pkoo. Zool. Soo.— 1898, No. XII. 12
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Procyonidae, and Mustelidse the muscle has, so far as we know,
not been observed except in Liitra cinerea (93), in which Macalister

describes it as feeble.

3Iyolof/icfil Oharactenstics of the variovs Families of Camivora.

Felid.'e.

(1) Sterno-mastoids of opposite sides do not fuse in the mid-

ventral line.

(2) The omo-hyoid is never present.

(3) The cephalo-humeral usually reaches the forearm.

(4) The pronator radii teres is inserted into the middle of the

radius.

(5) The palmaris longus externus alone is present.

(6) The pronator quadratus occupies the lower half of the radius

and ulna.

(7) The supinator longus is present (except in Cyncelurus).

(8) The flexor brevis digitorum maniis is usually present.

(9) The caudo-femoralis (agitator caudse) usually reaches the
patella.

(10) The ilio-tibialis (sartorius) is usually single.

(11) The semitendinosus never has a caudal head.

ViVEEBIDjE.

(1) The sterno-mastoids of opposite sides seldom fuse.

(2) The omo-hyoid is seldom present.

(3) The rhomboideus capitis is seldom seen.

(4) The subclavius is sometimes present.

(5) The cephalo-humeral usually reaches the forearm.

(6) The pi'onator radii teres is inserted into the middle of the

radius.

(7) There may be a palmaris longus externus, internus, or both.

(8) The pronator quadratus is very variable.

(9) The supinator longus is present.

(10) The flexor brevis digitorum maniis is often present.

(11) The caudo-femoralis is inserted into the lower third of the
femur.

(12) The ilio-tibialis (sartorius) may be single or double.

(13) The semitendinosus always has a caudal head.

liXMTSlQM.

(1) The mylo-hyoid does not reach as far forward as the
symphysis menti.

(2) The omo-hyoid is usually absent.

(3) The rhomboideus capitis is seldom present.

(4) The cephalo-humeral is inserted into the humerus.

(5) The pronator radii teres is inserted into the middle of the
radius.
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(6) The palmaris longus externus alone is present.

(7) The flexor profimdus digitorum does not usually send a slip

to the pollex.

(8) The pronator quadratus occupies the whole length of the

radius and ulna.

(9) The supinator longus is absent.

(10) The flexor brevis digitorum manus is rarely present.

(11) The caudo-femoralis is absent.

(12) The ilio-tibialis is double.

(13) The semitendinosus never has a caudal head.

(14) The soleus is absent.

(15) The flexor brevis digitorum pedis has no fleshy belly in the

sole.

(16) The tibialis posticus is often absent.

(17) The accessorius is often absent.

Cawib^.

(1) The mylo-hyoid does not reach the symphysis menti.

(2) The omo-hyoid is always absent.

(3) The rhomboideus capitis is always present.

(4) The cephalo-humeral is inserted into the humerus.

(5) The pronator radii teres is usually inserted above the middle
of the radius.

(6) The palmaris longus is usually absent.

(7) The pronator quadratus occupies the whole length of the

radius and ulna.

(8) The supinator longus is absent.

(9) The flexor brevis digitorum manus is absent.

(10) The caudo-femoralis is absent.

(11) There is no gluteus ventraUs (quartus).

(12) The ilio-tibialis is usually double.

(13) The semitendinosus never has a caudal head.

(14) The soleus is absent.

(15) The tibialis posticus is absent or very rudimentary.

(16) The flexor brevis digitorum pedis has no fleshy belly in the
sole.

(17) The accessorius is usually absent.

TJusiDiE.

(1) The omo-hyoid is always present.

(2) The rhomboideus capitis may or may not be present.

(3) The cephalo-humeral is inserted into the huDierus.

(4) The flexor longus cubiti (biceps) is almost always bicipital.

(5) The coraeo-brachialis longus is present.

(6) The pronator radii teres is inserted into the lower end of the
radius.

(7) The palmaris longus is often absent.

(8) The pronator quadratus is attached to the lower third of the
radius and ulna.

(9) The supinator longus is present.

12*
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(10) The supinator brevis occupies the upper three quarters of the

radius.

(11) The flexor brevis digitorura inaniis is usually absent.

(12) The caudo-femoralis is absent.

(13) The ilio-tibialis is usually single.

(14) The seniitendinosus never has a caudal head.

Procxonid^.

(1) The omo-hyoid is usually absent (it is present in Cercoleptes).

(2) The rhoraboideus profundus is sometimes present (Cercoleptes).

(3) The rbomboideus capitis is always present.

(4) The cephalo-humeral is inserted into the humerus.

(5) The flexor longus cubiti (biceps) is sometimes bicipital.

(6) The pronator radii teres is usually inserted into the lower

end of the radius.

(7) Both palmaris longus externus and interuus are usually

present.

(8) The pronator quadi'atus is variable.

(9) The supinator longus is present.

(10) The flexor brevis digitorum maniis is usually present.

(11) The caudo-femoralis may be present or absent.

(12) The ilio-tibialis is usually single.

(13) The semitendinosus always has a caudal head.

MlJSTELID.i;.

(1) The omo-hyoid is usually present.

(2) The rhomboideus profundus is always present.

(3) The rhomboideus capitis is always present.

(4) Tbe cephalo-humeral is insei'ted into the humerus.

(5) The triceps has an extra head from the angle of the scapula.

(6) The pronator radii teres is usually inserted into the lower end
of the radius.

(7) There is usually only a palmaris longus externus.

(8) The pronator quadratus is variable.

(9) The supinator longus is present.

(10) The flexor brevis digitorum rnauiis is usually absent.

(11) The caudo-femoralis may be present or absent.

(12) The ilio-tibialis is usually single.

(13) The semitendinosus may or may not have a caudal head.

"With the view of making the characteristics of the various

families more evident, we have arranged them in a tabular form
(see pp. 180, 181).

We propose to close this paper with an examination of how far

the study of the muscles helps towards determining the position of

one or two of the Carnivora the affinities of \^hich are somewhat
doubtful. In the first place, the Cheetah (Cyncelurus jubatus) is

known to differ from the rest cf the Fehdae in having only partially

retractile claws and a carnassial tooth without an inner lobe.

When one examines its muscular structure one notices that in
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many respects it more closely approaches the Cauidaj than the

Felidge. The following are the chief Feline characteristics :

—

(1) The iho-tibiahs (sartorius) is single.

(2) The caudo-femoralis (agitator caudse) reaches the patella.

(3) The gluteus ventralis (quartus) is present.

The following are the chief Canine characteristics :

—

(1) The pronator quadratus reaches as far as the oblique ligament,

i. e. to close to the top of the radius and nlna.

(2) The supinator longus is absent.

(3) Only the tendon of the tibialis posticus is present.

(4) The accessorius is absent.

(5) The flexor brevis digitorum pedis has no muscular fibres in the

sole.

The following two points are common to both Felidse and Canidse,

but go to show that the animal has no Viverrine tendencies :
—

(1) The subclavius is absent.

(2) The semitendiuosus has no caudal head.

(3) The rhomboideus capitis is present.

"We should like to emphasize the fact that we have never had an

opportunity of dissecting a specimen of Cyncelurus, and that our

facts are gained from Eoss's description. This is in some ways an

advantage because his account is an absolute statement of facts

set down without any view of proving a theory ; it is a disadvantage

because there are many points on which we would like detailed

information which necessarily seemed of little or no importance

to him.

The Fossa (Grijjitoproeta ferox) of Madagascar is another animal

about whose position systematists are not quite agreed. We have

dissected two specimens of this animal (13, 14), and Beddard (VII.)

has published some notes on the myology of a third. So far as its

muscles go we regard it as a most typical viverrine animal, and the

three specimens of which we have records agree so well that we
feel that we can speak with some confidence on its myology.

The Aard Wolf of South Africa (Proteles cristatus) has been

placed, in our list of animals, at the end of the Vivsrridae in

deference to what we believe is the view of most systematists at the

present time ; its muscles, however, point to its much closer relation-

ship with the Hyaenidse, and we subjoin the facts on which our

opinion is based :

—

a. Viverrine tendencies.

(1) The cephalo-humeral is inserted into the forearm.

(2) There is a tendon to the pollex from the flexor profundus

digitorum.

/3. Hysenine tendencies.

(1) The pronator quadratus occupies the whole length of the

forearm.
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(2) The supinator longus is absent.

(3) The caudo-femoralis (agitator caudae) is absent.

(4) The ilio-tibialis (sartorius) is double.

(5) The semitendiuosus has no caudal head.

(6) There is no soleus.

(7) There is no fleshy flexor brevis digitorum p?dis.

(8) There is no accessorius pedis.

The South-American Kiukajou (Cercoleples caudivolvidvus) is

an animal of which we have had the good fortune to dissect two
specimens. It is usually looked upon as a typical member of

the Procyonidse, but we have detected two important musteline

characteristics in its muscles and one which is distinctly ursine.

Its Musteline tendencies are :

—

(1) The presence of the omo-hyoid.

(2) The presence of a distinct rhomboideus profundus.

Its Ursine characteristic is :

—

(1) The presence of two heads to the flexor longus cubiti (biceps).

The points characteristic of the Procyonidae are :

—

(1) The presence of two palmares longi.

(2) The fusion of the two heads of the flexor carpi ulnaris.

(3) The absence of a head from the angle of the scapula to the

extensor longus cubiti (triceps).

(4) The presence of the flexor brevis digitorum maniis.

Other myological points of interest are :

—

(1) The pronator radii teres is inserted into the lower end of the

radius (common to Ursidae, Procyonidae, and Mustelidae).

(2) The supinator loiigus is present (common to Ursidse, Procy-

onidae, and Mustelidae).

(3) The caudo-femoralis (agitator caudae) is present (common to

Procyonidae and Mustelidae).

(4) The gluteus veutralis (quartus) is present and distinct (common
to Ursidae and Mustelidae, not to other Procyonidae).

(5) The Qio-tibialis (sartorius) is single (common to Ursidae,

Procyonidae, and Mustelidae).

(6) The semitendinosus has a caudal head (common to Procyonidae

and Mustelidae),
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[Received February 25, 1898.]

(Plate XX.)

The consignment of which the following is an account was

received too late to be noticed in my previous paper (P. Z. S,

1897, p. 835) ; it is, in some respects, of even greater interest,

as including not only examples of several interesting new species

and of many species new to the Museum series, but also the

seasonal forms, authenticated by the donor, of a fair number of
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butterflies which have been regarded as distinct, and the varietal

character o£ which is still called in question by some of the leading

lepidopterists in this country.

Speaking of the series from Mashoualand, Mr. Marshall

observes :
—" My Mashonaland collections, which I had intended

to take home with me, have only just arrived here (or rather half

of them), having been fourteen months coming down from Salisbury!

I find among the Teracoli a single dry-season male of T. hilde-

brancUi (which at the time I took to be a sport of T. annce) and

also a female of T. pallene, Hopfif., which is almost identical with

the figure of your T. infumatus.
" You will find three" males and one female of a ' Lyccena ' from

the Karkloof, which Trimen considers to be only a variety of his

L. niobe, but which I think is probably specifically distinct. It

was discovered by Hutchinson and Barker in 1892 on Mr. Ball's

farm in the Karkloof District near Maritzburg, and has apparently

never been taken elsewhere. From their account (I have never seen

it in life) it diflPers much in habits from typical L. niobe. It has

been found only within a very limited area, a few acres in extent,

flying rapidly over a patch of very long rank grass along the out-

skirts of a clump of forest, and being on the wdng only in autumn

(viz. March and April).
" L. niobe is distributed throughout Natal (it varies above in

being either blue or brown), frequenting open country with short

grass, and flying with a low, rapid flight ; it occurs only during

the spring months.
" It will be unnecessary to point out the difi^erences in colouring,

the most noticeable of \Ahich are the different position of the

discal row on underside of secondaries and the presence of the

metallic-green spot at anal angle in the ' variety.' I am sorry

that the specimens are in such poor condition ; they were given

to me by Mr. Ball."

Mr. Marshall did not forward the male of " T. hildebmndti,"

but it probably is what he at first supposed—a mere sport of

T. annce, correspondiug in colouring with the T. callidea (=hilde-

brandti) form of the Nyasa species. The two species are very

closely related—little more than local forms, in fact.

As regards the " Lyccena," I quite agree with Mr. Marshall that

it requires a distinctive name ; it certainly is not identical with

Gatochrysops niobe, but is a finer and more brightly coloured

species.

The following is a list of the species received in Mr. Marshall's

last consignment :

—

Ntmphalidje.

Sattkin^.

1. Samanta perspicua (var. simonsi Butl.).

Mazoe, 4000 feet, 30th October, 1894; Gadzima, 4200 feet,

Umfuli Eiver, Mashonaland, 30th July, 1895.
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2. Mycalesis selousi Trim.

Enterprise Camp, near Salisbury, 5000 feet, Mashonaland,
23rd June and 2ud July, 1895.

New to the Museum collection.

3. Tpthima jjoleta Kirby.

Wet form. Salisbury, 5000 feet, 2nd December, 1894.
Dry form. Gadzima, 4200 feet, 7th August, 1895.

4. Ypthima MASHtrifA Trim.

Salisbury, 5000 feet, Mashonaland, 17th and 24th March, 1895.
New to the Museum collection.

5. PsEiJDONTMPiiA viGiLiNS Trim.

Salisbury, 6 10th, ? 17th March, 1895.

6. PSEUDONTMPHA CASSIUS Godfc.

Karkloof, Natal, 4200 feet, 31st January, 1st and 5th February,
1897.

7. PSEFDONTMPHA SABACUS Trim.

Karkloof, 1st, 5th, and 10th February, 1897.

8. Neoc^nyba EXTENSA, sp. n. (Plate XX. fig. 1.)

cj . Allied to JV. gregorii, but differing in the much longer costal

margin of the primaries, the reddish-orauge irides to the ocelli,

the more sharply defined black transverse lines on the under
sui'face, the submarginal lines on the secondaries being also much
more regular, the postmedian line much less zigzag in character

and approaching nearer to the ocelli, the inner line crossing the
cell indistinct, but bordered on abdominal area with ferruginous

scales ; base of costa also ferruginous. Expanse of wings 50
millimetres.

Salisbury, 5000 feet, Mashonaland, 12th January, 1895.

Incorrectly identified as N. duplex, which it does not at all

resemble.

Nymphalin^.

9. Chaeaxes satttentts Butl.

S . Upper Hanyani Eiver, Mashonaland, 4700 feet, 20th July,

1895.

10. JuNONiA AECHESiA Cram.

Dry form. Salisbury, 5000 feet, Mashonaland, 19th May, 1895.

10 a. JUNONIA PELASGIS Godt.

Wet form. Gadzima, Umfuli Eiver, 4200 feet, 27th and 30th
December, 1895.
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11. JtJnonia sesamtjs Trim.

Salisbury, Mashonalamd, 5000 feet, 17th March ; Enterprise

Camp, Salisbury, 21st June, 1895; Karkloof, Natal, 4200 feet,

20th February, 1897.

12. JUNONIA CALESCENS Butl.

Junonia octavia var. natalensis Staudinger (nee natalica Felder).

G-adzima, 4200 feet, Umfuli Eiver, Mashonaland, 2nd, 22nd, and

27th December, 1895.

13. Junonia teimeni Butl.

$ . Marudsi Eiver, Mazoe District, Mashonaland, 1st January,

1895 ; Gadzima, 4200 feet, Umfuli River, 22nd and 23rd December,

1895.

These were labelled by Mr. Marshall as /. simia Wllgr., a much
smaller and differently shaped insect, with very different pattern

on the under surface and no rosy-whitish discal streak above.

A single small example of J. simia was obtained at Gadzima on

the 30th December.

14. Junonia aueoeina Butl.

Karkloof, Natal, 4200 feet, 29th to 31st January, 10th, 11th,

and 17th February, 1897.

This is stated by Mr. Marshall to be the wet-season form of

J. tugela, but from his own dates it is certain that both fly

together in February ; moreover, judging them by J. artaxia, they

both have a dry-season under surface to the wings : I arn therefore

naturally very sceptical as to the identity of these two allied species.

15. Junonia tugela Trim.

Karkloof, Natal, 4200 feet. May 1896, and 20th February, 1897.

16. Junonia cuama HeAvits.

Dry form. Enterprise Camp, near Salisbury, 5000 feet, Mashona-
land, 7th July ; Gadzima, 5th August.

Wet form. Mazoe District, 4000 feet, 1st November, 1895.

As I have suspected for some time, the seasonal forms of this

species differ very little ; that of the wet season has the black

markings of the upper surface more pronounced, the costa of

primaries rather shorter (giving a squarer character to the wing)

than in the dry form, the markings below much better marked and
the discal spots more decidedly ocelloid. I am now quite satisfied

that J. trimeni has nothing to do with J. cuama or with J. simia.

It will be remembered that I have always opposed the amalga-

mation of these three very dissimilar species on the ground that

they are undoubtedly on the wing simultaneously at all seasons.

17. Junonia elgiva Hewits.

Malvern, Natal, 800 feet, 22nd and 30th March, 1897.
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18. JuNONiA CLELIA Cramer.

c? 6 . Gadzima, 4200 feet, Umfuli River, Mashonaland, 29t.h

August and 2nd December, 1805.

One of the specimens is a curious aberration in which the large

blue patch on the secondaries is crossed near its apical outer

border by three large more or less oval black spots ; just in front

of the blue patch is a scar, probably indicating some injury done to

the pupa, which apparently has modified the deposition of

pigment in the scales.

19. JUNONIA AETAXIA HcA^itS.

Gijima, Umfuli Eiver, 29th July ; Gadzima, 3rd October, 1895.

Wet form. J. nachtigali Dewitz.

Gadzima, 27th and 28th December, 1895,

20. Htpolimnas Misipptrs Linn.

Gadzima, 22nd, 27th, and 30th December, 1895.

21. Hamanumida D^DALirs Fabr.

Salisbury, 23rd March and 18th April ; Hartley Hills, Umfuli
Eiver, 4300 feet, 25th July ; Gijima, 24th August ; Gadzima,
4200 feet, 26th December, 1895.

The wet-season phase was obtained from December to the end
of March, the dry phase from April to the end of August.

22. Neptis AGATHA Cram.

Malvern, Natal, 6th and 13th April, 1897.

23. ExTETTELA HiAEBAS Drury.

Karkloof, Natal, 9th February and 24th March; Malvern,

27th March, 1897.

24. AcEJEA LTCiA Fabr.

Malvern, 800 feet. Natal, 13th April, 1897.

25. AgEj9ea eahiea Boisd.

Marudsi River, Mazoe District, Mashonaland, 1st January;

Gadzima, 22nd August, 1895.

26. AcEiEA nohaea Boisd.

$ , Salisbury, 24th March, 9th June ; c? ? , Enterprise Camp,
4th July, 1895.

The specimens are marked as " wet " and " dry," but I see no

great difference between them ; they are all rather small examples,

and a varietal name is attached to them : if not already published,

it were better that it should not be.
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27. AcRj^A DOUBLEDAYi Guer.

Wet. d ?, Malvern, near D'Urban, Natal, 800 feet, 2nd to

4tli March, 1897.

Dry. S , Gadzima, 4200 feet, Umfuli Eiver, Masbonaland,
11th August ; Gijima, 23rd August, 1895.

If the single male from Masbonaland represents the normal
dry-season phase, it only differs from that of the wet-season ia its

inferior size, and would he indistinguishable from starved examples
obtained during the rains ; both, however, differ very considerably

from the wet form of the scarcely distinct A. nero of Eastern Africa.

28. AcE^A ANACREON Trim.

Dry-season form. Karkloof, 4200 feet. Natal, 20th February,
1897.

An extraordinarily well- developed example showing nearly
double the usual expanse of wings.

"Dry" and ivet form. A. induna, Trim. Gijima, Masbonaland,
14th August ; Gadzima, 18th December, 1895.

The so-called dry form of A. induna (because obtained in the
dry-season) is a starved and somewhat worn little male, which, in

my opinion, is only a belated wet form (provided that the heavy
black apex really is seasonal, as it is said to be in certain species

in the genus). The black apical patch in this example is shghtly
reduced, as might be expected ; but Mr. Marshall has himself
admitted that in some of the species this black patch is a charac-
teristic of the wet season ; in any case it is certainly a varietal,

not specific, character, inasmuch as we have complete series of
intergrades between the extremes in several forms of Acrcea.

29. ACR^A ASEMA Hewits.

Gadzima, Umfuh Eiver, 29th July, 11th, 14th, and 24th August,
1895.

Mr. Marshall considers this to be the dry form of the following,
of which he sends one curious example, said to be the intermediate
form ; it certainly looks like it, but I should like more conclusive
evidence than is afforded by one specimen which was obtained
almost at the same time (in the same month) as A. asema.

30. AcRiEA TIOLARUM Boisd.

" Intermediate form." Hartley Hills, Masbonaland, 27th July
1895.

31. ACR^A CALDARENA Hewits.

c? 2vet form, Salisbury, 31st May
; ^ ^ dry form, Gadzima.

4th August and 20th September, 1895.
It would seem that the seasonal forms of this species differ

chiefly in size, the dry form being smaller ; both phases agree in
the large black apical patch, proving that this is not an invariable
seasonal character, but by no means proving that it is not so in
most of the species which possess it.
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32. AcE^A PETEJEA Boisd.

Malvern, 800 feet, Natal, 13th April, 1897.

33. AcB^A ANEMOSA Hewits.

Gadzima, 4200 feet, Umfuli Eiver, Mashoualand, 31st August,

3rd October, 20th December, 1895.

34. ACE^A NEOBFLE Doubl.

c? (5 , Gadzima, 3rd August, 1st December, 189.5 -.22, Malvern,

25th March, .5th April, 1897.

The seasonal forms seem to differ very little.

35. AcE.EA HORTA Linu.

2 , Frere, 3800 feet, 24th December, 1896 ; Estcourt, 4000
feet, 19th January ; cJ d , Karkloof, 4200 feet, Natal, 4th and
11th February, 1897.

Lyc^nid^.

36. Aljesa. wzassje Hewits.

Gadzima, 24th December, Mazoe, 29th December, 1895.

37. POLTOMMATUS B.iiTicns Linn.

Loesskop, 4500 feet. Little Tugela Eiver, Natal, 20th December,

1896.

38. Catochetsops asopus Hopff.

2 dry form, Gijima, 11th August; wet form, Gadzima, 19th

November, 1895.

39. Catochetsops baekeei Trim,

2 , Malvern, 800 feet, Natal, 11th March, 1897.

40. Catochetsops pateicia Trim.

6 S , Loesskop, 4-500 feet, Little Tugela Eiver, Natal, 20th

December, 1897
; 2 2 , Gadzima, Mashonaland, 23rd and 25th

December, 1895.

41. Catochetsops plebeia, sp. n. (Plate XX, fig. 2.)

Lycmia parsimon Trim, (nee auct. vetust,).

As I have already stated, this is certainly not the Fabi-ician

species, which occurs on the N.-westeru coast of Africa ; it differs

from the latter and the nearly allied L. patricia in the smoky-
brown, somewhat thinly-soaled upper surface of the male, Avith

olher minor characters indicated in Mr. Trimen's full description,

6 , Mazoe District, 23rd December, 1894; 2 , Salisbury, 12th

January, 1895 ; 6 , Gadzima, 25th December, 1895
; 2 » Estcourt,

Natal, 30th December, 1896 ; d , 1st Jauuary, 1897.
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42. Catochbtsops glauca Trim.

cJ , Gadzima, 26th December, 1895.

43. Catocheysops abiadne, sp. n. (Plate XX. figs. 3, 4.)

Nearly allied to Q. niobe, larger ; differs above in the narrower

deep smoky border to all the wings and the slightly clearer violet

ground-colouring. On the under surface all the black and brown

spots, which are more numerous, are distinctly edged with pure

white ; the discal white band immediately following the transverse

series of black spots is well defined and pure white in all the

wings, whilst in the secondaries it is farther from the outer

margin ; the submarginal annular markings are much wider, but

indistinct on the secondaries ; the subanal black spot, however, is

considerably larger, encloses a metallic-blue crescent, and is edged

internally by a A-shaped orange marking : the upper surface of

the female is shot with golden cupreous, and towards the base

with lilac ; otherwise it resembles the male. Expanse of wings

39 millimetres.

Three males and one female, Karkloof, Natal.

This is the species referred to by Mr. Marshall (vide Introduction

to the present paper) as probably distinct from O. niohe. There

is, of course, just a possibility that it may prove to be the wet

form of C. niobe, all our examples of which were obtained in

September ; but I know of no other Gatoclirysops which exhibits

such well-defined seasonal characteristics, whilst the different

habits of the two insects are strongly suggestive of specific dis-

tinction, though not necessarily conclusive.

44. Catochetsops dolorosa Trim.

Estcourt, 1st and 3rd January, 1897.

45. Catochetsops ignota Trim.

Frere, 19th December, 1896.

46. Catocheysops mahalloko^na Wallgr.

$ , Estcourt, 17th January, 1897.

This species has the neuration of Catochrysops, but more nearly

the pattern of Neolycoena.

47. NeolxcjEna cissus Godt.

6 S 1 Gijima, 17th August ; Gadzima, 81st December, 1895.

The dry-season form is much smaller and with all the markings

below less prominent.

48. CXJPIDOPSIS JOBATES Hopff.

Erere, 24th and 26th December, 1896.

49. AzANua natalensis Trim.

Estcourt, 8th January, 1897.

Pboc. Zool. Soc—1898, No. XIII. 13
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50. AzANcrs MORiQUA Wallgr.

Estcourt, 15th to 21st January, 1897.

51. AzANUs JBsous Guer.

Gadzima, 6th November, 21st and 24th December, 1895

;

Estcourt, 15th, 16th, 18th, 19th, and 20th January, 1897.

52. AzANUS ZENA Moore.

Estcourt, 15th to 21st January, 1897.

53. AzANUs PLiNius Fabr.

Salisbury, 9th June, 1895; Estcourt, 19th January, 1897.

54. Nacaduba sichela Wallgr.

Mazoe District, 24th October, 1894.

55. ZlZERA ANIANOSSA Mab.

Salisbury, 9th December, 1894 : Malvern, 27th February, 1897.

New to the Museum from South Africa ; but specimens, appa-

rently of this species, are in the collection from Sierra Leone and

Wadelai.

56. ZizEBA LTJCiDA Trim.

Karkloof, 11th February ; Malvern, 6th and 13th April, 1897.

57. Castalius hintza Trim.

d (as $ ), Malvern, 3rd March, 1897.

58. Lyc^nesthes liodes Hewits.

2 , Karkloof, 1st February, 1897.

59. LtCjEnesthes otacilia Trim.

c? (? , 2 , Estcourt, 17th and 19th January, 1897.

60. LTC.flNESTHES AMAKAH Lef.

Gadzima, 28th December, 1895.

61. Lyc^nesthes adherbal Mab.

Mazoe District, 24th, 25th, and 29th October, 1894.

62. SCOIITANTIDES BOWKEEI Trim.

Karkloof, 9th February, 1897.

Probably most nearly allied io S. thespis, but approaching

Uranothaiima somewhat in the pattern of the under surface ; it is

quite new to the Museum collection.

63. Hyreus lingeus Cram.

Gadzima, 17th September, 1895 ; Karkloof, 29th January, 1897.

64. Zbritis amanga Westw.

Gadzima, 2nd October, 1895.
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65. Zebitis haepax Pabr.

6 d', Mai^oe DistricI-, 24th and 25th October; 2, 17th No-
vember, 1894 ; c? , Gijima, 11th August, 1895 ; d 6 , 2, Estcourt,

14th, 16th, 19th, and 20th January, 1897.

66. Crijdaria lbroma Wllgr.

Gadzima, 10th and 18th September, 1895.

67. Lachnocstema bibulus Fabr.

2 , Estcourt, 16th December, 1896
; $ , 1st January, ? , 19th

January, 1897.

68. Lachistocnema durbawi Trim.

2 , Estcourt, 30th December, 1896 ; c? , 1st January ; c? c? , $ ,

3rd January, 1897.

69. Thestoe BAST7TA Wallgr.

d c?, Frere, 15th and I9th December, 1896 ; 6 6,22,
Estcourt, 1st, 8th, and 13bh January, 1897.

70. Al^ides teikosama Wallgr.

Frere, 26th December, 1896; Estcourt, 8th, 14th, and
17th January, 1897.

71. Al^eides ortheus Trim.

Estcourt, 17th and 19th January, 1897.

72. Chetsophanus oeus Cram.

6 2 , Erere, 18th December, 1896.

73. TiNGEA TEOPICALIS Boisd.

Malvern, 17th, 19th, 20th, 22nd, and 30th March, 6th April,

1897.

74. Myrina ficedula Trim.

Malvern, 5th and 6th April, 1897.

75. Spindasis caeeee Trim.

Gadzima, 4th August, 1895.

Dry form, with reduced orange anal patch.

76. Spindasis masilikazi Wallgr. (Plate XX. fig. 5.)

Mazoe District, 31st December, 1894 ; Gadzima, 29th and 31st

August, 4th and 5th September, 30th December, 1895.

77. Spindasis ella Hewits. (Plate XX. fig. 6.)

S. homeyeri, Marshall {nee Hewits.).

Distinctly smaller than 8. homeyeri, the orange markings on the

upper surface of the primaries entirely different, consisting

normally of a spot in the cell followed by a transverse band
13*
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,

beyond the cell ; the former is, however, sometimes carried

obliquely downward, so as to unite with the latter (forming a

large V-shaped character) ; the submarginal orange band consists

of three portions, a spot near the costa and two transverse irregular

bifid (rarely subconfluent) spots below it ; the anal orange patch

on the secondaries of S. liomeycri is replaced by a sordid ashy-

patch marked with the usual silver spots ; the blue areas of

jS. liomeyeri are dull greyish lavender in this species. Apart from

the pale bufhsh-brown ground-colour, the under surface of the

wings differs entirely from that of S. Jiomeyeri: all the markiugs

are edged with brown (not ferruginous or dull red) ; those of the

primaries are emphasized on the costal margin by a series of about

eight jet-black spots, they consist of three fairly regular equi-

distant oblique bands between the base and the end of the

discoidal cell, then follows a costal spot followed by an irregular

transverse discal band dislocated at second median branch, this

again is followed by a more or less defined, partly linear and
partly normal band from costa to submedian vein and a very

indistinct dusky submarginal line ; marginal line jet-black, internal

area and fringe white somewhat pearly : the markings of the

secondaries consist of two series of three spots towards the base

parallel to the abdominal border, an irregular armillate band,

acutely elbowed below the first median branch and interrupted on

submedian vein, a short somewhat irregular discal band from

costa to third median branch, and an unevenly zigzag submarginal

band with indistinct outer edging ; mai'ginal line black from anal

angle to third median branch ; all these bands, as usual, have

silvery centres ; fringe white, excepting at anal angle, where it is

black, the spot above it being narrowly black, then dull chocolate,

followed by a sprinkling of black scales ; the second spot on the

other side of the submedian vein is externally of the ground-colour,

internally silver followed by a sprinkling of black scales. Expanse
of wings 29 milhmetres.

Gadzima, Mashonaland, 31st August, 13th and 25th September,

1895.

As Trimen compares this species with his ">S. nntaleiisis "=
S. caffer (to which, in my opinion, it has but little affinity), a

description of its peculiarities compared with S. homeyeri will, I

think, be useful to future workers. Hewitson's type is a very poor

and damaged male, in which none of the orange bands on the

upper surface are united ; the union of the two inner bands in one

of Mr. Marshall's specimens shows that this species is not nearly

related to any of the other described forms in the genus. In the

S. natalensis group the cell-spot even when elongated into a band
does not join the postmedian band, whereas the latter frequently

joins the discal band. In S. ella the postmedian and discal bands,

being perfectly parallel, never could unite.

78. ViEACHOLA ANTALUS Hopff.

5 , Mazoe District, 26th October 1894.
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79. lOLATTS C^CULUS Hopff.

c?, Gijima, 18th August; c^ $, Gadzima, ISth October and

23rd December, 1895.

80. Argiolaus TEiMEisri Wallgr.

Marudsi Eiver, Mazoe District, 21sfc December, 1894 ; Gadzima,

17th September, 1895.

PaPILIONIDjE.

PlERIN^.

81. Mtlothris EiJpPELLii Koch.

(S , Enterprise Camp near Salisbury, 30th June, 1895.

The males o£ this species seem to be either very local or rare,

as we previously had only one example received from the Godman
and Salvin Collection.

82. NxcHiTONA MEDUSA var. alcesta Cram.

Malvern, 31st March, 1897.

83. CoLiAS HTALE var. electra Linn.

S , Frere, 24th December, 1896.

84. Terias brigitta Cram.

Wet form, c? , Marudsi Eiver, 31st December, 1894 ; Salisbury,

16th March, 1895 ; c? $ , Frere, 24th aud 26th December, 1896

;

$ , Estcourt, 30th December, 1896; c?, Malvern,. 31st February,

1897.

Dry form. 2 2 ^ Enterprise Camp near Salisbury, 23rd June,

1895 ; Gadzima, 1st September, 1895.

One of the females taken in June was labelled as a male, but

the true dry-season male appears to be excessively rare.

85. Terias marshalli Butl.

Wet form. ^ $ , Karkloof, 5th aud 13th February, 1897.

86. Terias hapale Mab. var. .sthiopica Trim.

Dry form. Mazoe District, 23rd October, 1894; Enterprise

Camp near Salisbury, 23rd June and 4th July ; Gijima,

14th August, 1895.

I was amused to find some of the specimens labelled T. athiopica

and others T. orientis, others again altered from one to the other.

As a matter of fact, T, orientis is the intermediate seasonal

form of T. senegahnsis, and identical with T. hutleri
;

possibly

Mr. Marshall might now consider the whole as one very variable

species.

87. Terias senegalbksis Boisd.

Wet form (as T. hutleri). SaUsbury, 12th January, 20th March,

5th May ; Gadzima, 21st December, 1895.
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88. Teracolus achine var. simplex Butl.

d 2 , G-ijiraa, 8th and 18th August, 1895.

Tlie female now sent is the first authentic example of this dry-
season form of 2\ achine which I have seen ; it is interesting as

vaguely resembling the female of the northerly 2\ isaura.

Bace T. trimeni Butl.

J d (as T. antevippe), dry form, Upper Hauyani River,

Mashonaland, 20th July, 1895.

89. Teracolus gavisa "Wallgr.

d 6 , Esteourt, 30th December, 1896 ; 3rd and 24th January,

1897.

These are all typical wet-season examples.

QO. Teracolus exole d Beiche.

Malvern, 8th March, 1897.

The wet form of the male.

91. Teracolus ann-e Wallgr.

Hartley Hills, Mashonaland, 24th, 26th, and 27th July, 1895.

The specimens belong to the dry form {T. lualleur/renii), the

female somewhat approaching that sex of the fulvous-tipped

variation of the closely allied T. caUidia ( = hUdebrandti).

92. Catopsilia florella Fabr.

$ 2 , Salisbury, 21st and 25th April, 1895 ; S 6 , Karkloof and
Malvern, 19th February and 7th March, 1897.

93. Pinacopteryx pigea Boisd.

Malvern, 13th April, 1897.

94. Leuceronia argia Fabr.

2 , Karkloof, May 1896 -,66, February 1st to 11th, 1897.

All the Natal females sent us by Mr. Marshall are far more
lightly marked on the upper surface than the more Northern,
Eastern, and Western varieties, and all have the base of the

primaries orange-\ermilion above.

PAPIHONINiE.

95. Papilio coRiNNEus Bert.

Gadzima, 25th September, 1895.

90. Papilio brasidas Feld.

Malvern, 27th March and lUth April, 1897.
1 have always believed this to be the P. anthemems of Wallengren,

hut 1 see that Trimen identifies the latter with F. corinneus.
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97. Papilio ophidicephaltjs Oberth.

Karkloof, 1st and 4th February, 1897.

98. Papilio euphbanoe, Trim.

Karkloof, 5th February, 1897.

99. Papilio nireus Linn.

Karkloof, 9th and 13th February, 1897.

HeSPERIIDjE.

100. Eagkis jamesoni E. M. Sharpe. (Plate XX. fig. 7.)

Dry form, Gijima, 18th and 19th August; luetform, Gradzima,

22nd December, 1895 \

101. Sap^a trimeni Butl.

Gadzima, 25th September, 1895.

102. Sap^sla. paradisea Butl.

Mazoe District, 29th December, 1894 ; Gadzima, 5th September,
1895.

103. Abantis tenosa Trim.

Gijima, 18th August ; Gadzima, 4th September, 1895.
This is new to the Museum collection.

104. Capronacanopus Trim.

Karkloof, 9th February, 1897.

105. Pyrgus spio Linn.

Loesskop, 4500 feet, Little Tugela Eiver, 20th December, 1896

;

Estcourt, 1st January, 1897.

The first of these examples was labelled as " Hesperia mafa" and
the following was queried as H. mafa ; the two forms, if distinct,

are very closely allied.

106. Pyrgus mafa Trim.

Loesskop, 4500 feet, Little Tugela Eiver, 20th December, 1896.

107. OxYPALPTJS Ruso Mab.

Mazoe District, 27th October, 1894 ; Enterprise Camp, near

Salisbury, 2nd July; Gadzima, 17th August and 19th September,
1895.

These were labelled as 0. Jiarona "Westw., but we possess every

link to typical 0. ruso Mab. ; the species is a very variable one,

as I suspect the following also is.

^ The wet form has the groirad-colour of the wings smoky brown instead of

golden brown and ochraceous (aee figure).
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108. Parosmodes ictejria Mab.

Enterprise Camp, near Salisbury, 7th July, 1895.

I have always believed this species to be the P. ranoha of

Westwood (now considered synonymous with P. morantii, Trimen).
The figure of the latter differs from it about as much as do the

extreme variations of the preceding species.

109. Parosmodes morantii Trim.

Gadzima, 19th September, 1895.

New to the Museum series. I should not be at all surprised to

see intergrades between this species aud P. icteria : the position of

the orange band on the secondaries varies a good deal in our series

of the latter species ; but the coloration and pattern of the under
surface, although very variable, still show sufficient differences to

warrant the separation of the two butterflies for the present.

110. Cyclopides metis Linn.

Karkloof, 27th January, 8th and 11th Pebruary, 1897.

111. Kedestes macomo Trim.

Malvern, 13th April, 1897.

112. Kedestes tucttsa Trim.

Estcoiirt, d 2 13tlir 6 14th January, 1897.

113. Kedestes wallengrenh Trim.

Frere, 24th December, 1896.

114. Kedestes niteostriga Trim.

Karkloof, 29th and 31st January, 11th February, 1897.

115. Gegenes letterstedti Wallgr.

Estcourt, 1st January, 1897.

This is G. liottentota of authors other than Latreille, the latter

being (as previously stated) the G. obumbrata of Trimen.

116. GrEGENES HOTTENTOTA Latr.

(S , Salisbury, 10th March ; $ , 6th April, 1895
; $ , Estcourt,

3rd January, 1897.

The female of this species is new to the Museum collection.

It seems hardly conceivable that a species the male of which has
a large bi^and on the primaries can be a dimorphic form of one
without a trace of a brand, but (as Dr. Holland observes) " the
females are absolutely indistinguishable."

117. Baoris atresii Trim.

Gadzima, 10th September, 1895.

New to the general series of the Museum collection, though
represented by one example in the Hewitson series.
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118. Pabkara detecta Trim.

Mazoe District, 4th January, 1895.

119. Baeacus inobnatus Trim.

Karkloof, 30th January and 8th February, 1897.

EXPLANATION OF PLATE XX.

Fig. 1. Neocmnyra extensa, S , p. 188.

2. Catochrysops pleheia, (S , p. 192.

3, 4. Catochrysops ariadne, (?$)?• 193.

5. Spindasis masilikazi, (J , p. 195.

6. Spindasis ella, cJ , var., p. 195.

7. EJagrisjamesoni, J (wet form), p. 199.

March 15, 1898.

Dr. Albert Gunther, F.E.S., V.P., in the Chair.

The Secretary read the following report on the additions to the
Society's Menagerie during the month of February 1898 :

—

The registered additions to the Society's Menagerie during the
month of February 1898 were 61 in number. Of these 12 were
acquired by presentation, 14 by purchase, 3 were born in the
Gardens, 11 were received by exchange, and 21 on deposit. The
total number of departures during the same period, by death
and removals, was 107.

The Secretary exhibited some photographs of the Beaver-pond
at Leonardslea, Horsham, and read the following notes from Sir
Edmund Loder, Bart., F.Z.S., on the subject :

—

" I sent particulars of my Beavers to Mr. C. J. Cornish, who
has written articles about the Beavers in ' Country Life ' and in
his new book ' Nights with an old Gunner '\

" About eight years ago I imported four Beavers from America,
and turned them into an enclosure at the bottom of a valley with a
small stream running through it. There was at that time a good
deal of brushwood and some larger trees, but all these were very
soon cut down except a few which I protected with iron.

" It is difficult to know how many young ones were born. One
certainly grew up and another was found dead, killed by the
others.

1 ' Nights with an old Gunner and other Studies of Wild Life.' By C. J.
Cornish. London, 1897, p. 294.
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" The old male must have died after 3 or 4 years. I have bought

at different times two or three more Beavers, but I believe these

were all killed after a few weeks by two old (probably barren)

females. These, therefore, I caught up, and having secured a young
male the colony seemed to flourish again. A young one was seen

tw years ago, but a few months since a young male was found dead,

which was probably the same animal. It had most likely been

killed in a fight with its father. It is difficult to say how many
Beavers there are now, but only three have been seen together

lately at any one time.
" The earlier dam was built of small sticks and earth ; now the

Beavers use much larger sticks, and I think they are doing much
more work than ever.

" About 18 months ago I enlarged the enclosure, taking in ground

lower dov^'n with more of the stream. The Beavers at once set

about building a new dam, and bayed up the water back to the old

dam, partly submerging it. The object of tlie dam is to make sure

of a pond sufficiently deep to keep it from freezing to the bottom

in hard winters. When the water is frozen over the Beavers

depend for their living on then- winter store of twigs and branches,

which they fix in the mud at the bottom of their pond. The
mouths of their burrows being under water, they cannot come out

when the ice covers the water.

"The growth of the 'lodge' is curious. It can hardly be said

that Beavers hidld a lodge, it grows. They begin by making a

burrow in the bank, opening under water and rising up into dry

land. At the end is a chamber: this they floor with long strips

of white wood, which look at first sight like clean straw. As
this gets wet and muddy from their feet they put down fresh

straw for bedding, and so the floor of the chamber rises. To get

head room they scratch away the earth from the ' ceiling ' until at

last they get through into open air. This hole they stop up from

the outside, heaping upon the chamber sticks and mud and turf.

The process goes on until quite a high lodge is built."

Mr. B,. E. Holding exhibited and made remarks upon a fine pair

of horns of the " Sunga " or Galla Ox of Abyssinia, indicating

briefly their upright growth and some minor points in the form of

the frontal bones and horn-cores, which showed their affinity to

the Humped Cattle or Zebus of India, this interesting group also

extending into Egypt, Abyssinia, and East Africa down to the Cape.

In the Galla country these cattle were said to attain a large size,

and to be usually of a bay or brown colour, and to carry enormous

horns. A pair in the Eoyal College of Surgeons Museum were 46

inches long each, and 15 inches in girth at the base. Another pair

in the British Museum were 414 inches long each horn, and 15

inches in girth at the base. Other examples even larger were

known. The pair exhibited were slightly under these sizes. The
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origin o£ this curious and interesting humped variety of Cattle

seemed doubtful, but that they were well-known to the ancient

Horns of Galla Ox.

Egyptians is attested by .„-„^ „. „g,

decorative wall-paintings and monuments of that period

numerous careful drawings on the

A communication from Dr. G. Stewardson Brady, T.R.S., "On
new or imperfectly-known species of Ostracoda, chiefly from New
Zealand," was read. It contained descriptions of the Ostracoda
collected in New Zealand by Mr. H. Suter, for the Zoological
Museum of Copenhagen, and by Mr. Gr. M. Thomson, of Dunedin.
It also included a description of an Ostracod from the Bay of Bengal,
presenting some remarkable peculiarities of the mouth-organs, and
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constituting the type of a new genus, which was proposed to be
called Eupatldstonia. Of the ISew Zealand species treated of 16
were described as new, and the new generic term Tracliylehens

was proposed for tlie reception of Cythere seabroctmeata, Brady.
This paper will be published in full in the ' Transactions,'

The following papers were read :

—

1. On tlie Early Post-larval Stages of the Common Crab
{Cancer pagurus), and on the Affinity of that Species

with Atelecyclus heterodon. By J. T. Cunningham,
M.A.>

[Received February 15, 1898.]

(Plate XXI.)

A complete account of the natural history of the common Edible

Crab is not in existence, and the naturalist who endeavours to

construct a life-history of the species from the separate observa-

tions recorded in zoological literature will find that direct

observations on this particular species are very scarce. A general

knowledge of the development of Brachyura has been obtained
from the partial study of various species, but the systematic

investigation of the diagnostic characters of the larval and
immature stages in the various divisions of the suborder has yet
much to accomplish. With regard to this species neither the
Zoaea, nor the Megalopa, nor the earliest post-larval form has
yet been figured and described in sufficient detail.

The paper by E. Q. Couch in the Eeport of the Falmouth
Polytechnic Society for 1843 contains a brief description of the
Zoaea of this species, with a figure in the illustrating plate. A
special paper on the development of the Edible Crab was published

by the same author in the Eeports of the Penzance Natural
History Society for 1853-4-5. This paper is based on observations

made in 1852. The Zoaea is here again mentioned, and reference

is made to a figure of it as plate i. fig. 1 ; but I have been
unable to find any plat« or figure in the volume. The Megalopa
and the earliest post-larval stage are also described, but as it is not
my intention in the present paper to consider the larval stages, I

need only refer to the description of the first post-larval stage,

into which the Megalopa changes after ecdysis. It is stated that

in this stage the margin of the carapace was much more waved
than in the Megalopa ; the animal was now unUke any previous

state, but not at all like the adult. The lateral rim was indented

as in the adult, but instead of the oval form it was almost quad-
rangular ; the sides, instead of being rounded off as in the adxdt,

were perpendicular.

Prof. S. I. Smith, in ' The Invertebrate Fauna of Vineyard Sound,'

* Communicated by F. E. Beddard, F.R.S.
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TJ.S. Eish. Comm. Eep. 1871-72, published in 1873, gives some

observations on the early stages of the ximerican species Cancer

irroratus. He states that Zoseas of the species were taken

abundantly in Vineyard Sound from June 23rd till late in August.

Megalopas were also taken, and that the change of the Megalopa

into the first crab-form was observed in aquaria. In this early stage

the young Crab was quite different from the adult. The carapace

was about 3 rain, long and slightly less in breadth. The front

was much more prominent than in the adult. The antero-lateral

margin was much more longitudinal than in the adult, and was

armed with 5 normal teeth, which were long and acute, and 4 much
smaller secondary teeth alternating with these. Young Crabs in

this stage were once or twice taken in the tow-net. figures of

the Zosea and Megalopa are given, but none of the first crab-form.

The most important part of this description in relation to my own
observations is that concerning the teeth on the antero-lateral

margin.

During last summer, while engaged in presenting to Cornish

crab-fishermen the known facts concerning the natural history of

the animals it is their business to capture, I endeavoured, when
leisure and opportunity allowed, to trace the successive stages of

the Edible Crab in the littoral waters. Having failed to identify

any of the stages in the produce of the tow-net, or to obtain any

stages later than the Zoaea hatched directly from the ovum, I

began to search the shore at low tide in the hope of finding the

earliest ambulatory stages derived from the swimming larvae

hatched some weeks earlier. This search was also for a time

unsuccessful, but at the Laboratory of the Marine Biological

Association at Plymouth I obtained on Sept. 28th the specimens

which form the subject of the present paper. They were found

among a quantity of coralUne growth collected on the shore at

Wembury Bay and were examined in the Laboratory, and my
possession of them is due entirely to the exertions made by the

Director and his assistants on my behalf.

The specimens were ten in number, the smallest 2-5 mm. across

the carapace, the largest 7 mm. The largest specimen was quite

similar to the adult Cancer pagurus. Two or three of the smallest

specimens had the characters shown in fig. 1 (Plate XXI.), while the

rest were in a condition intermediate between this and the ordinary

condition of Cancer prt^wrtts. One of the most typical of these

intermediate conditions is shown in fig. 2 (Plate XXL), drawn
from a specimen 4 mm. in breadth of cai'apace.

Eor a time it seemed doubtful whether the smallest specimens

as represented in fig. 1 were the young of Cancer pagurus or of

Atelecyclus Tieteroclon, as the antero-lateral teeth of the carapace are

so similar to those in the adult condition of the latter species.

The specimens seemed, however, to belong to the same series, and
the facts that the outline of the carapace is not so regularly

circular in the smallest specimens as in Atelecyclus, and that no
more advanced specimens of that species were found in the
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collection, seem to exclude the possibility that any of tlie speci-

mens belong to that species. Further, as we have seen, the

characters of these small specimens agree with the brief description

given by S. I. Smith of the earliest ambulatory form of an American
species of Cancer.

A minute examination of the specimen represented in fig. 1

reveals the following peculiarities :—The antei'ior portion of the

carapace between the eyes is much more prominent than in the

adult Cancer. It consists, as in the latter, of five principal pro-

jections or teeth, each of which carries secondary pointed teeth of

different sizes. The eyes are much larger in proportion than in

the adult, and on the anterior border of each eye-stalk is a tooth.

The margin of the orbit carries minute teeth. The antero-lateral

margin of the carapace bears altogether 10 teeth, five larger and 5

smaller alternating with each other. As seen in the quotation

giAen above. Prof. S. I. Smith states that the number of teeth in

the first crab-form of Cancer irroratus is only 9, 5 " normal,'" and 4

smaller alternating with them ; but it seems to me probable that

he omitted to notice the last small tooth behind the fifth large

tooth. In any case this tooth is undoubtedly present in my
specimens, and, as I shall show, its presence is of some importance.

The larger teeth and some of the smaller exhibit secondary teeth

on their hinder margins, and on these margins there are also some

setae. From the tenth tooth there extends backward a granulated

ridge corresponding to a similar ridge in the adult Cancer.

The antennae are relatively longer than in the adult. The
ambulatory legs or pereiopods are similar in shape to those of the

adult, but the anterior pair or cbelipeds diff'er in the possession

of rows of pointed tubercles on the carpus and propodus, and a

few smaller tubercles are visible also on the dactyl us. On all the

pereiopods and on the antennae there are a considerable number of

setae.

The length of the carapace in these smallest specimens is about

3 mm. ; the breadth is only 2-5 mm. We may conclude therefore,

both from size and characters as compared with those given by

S. I. Smith in reference to Cancer irroratus, that these specimens

are in the first crab-stage, and are derived directly from the

Megalopa stage. The length of the carapace in this stage is thus

somewhat greater than the breadth, while in the adult it is much
less ; even in the largest specimen in the collection here considered

the breadth of the carapace is 7 mm., while the length is only

5 mm.
The intermediate stage seen in fig. 2 shows how the transition

to the adult form is effected. This stage is probably derived

directly from the former by a single ecdysis. In it the carapace

is 4 mm. in breadth and slightly less in length. The anterior or

rostral portion of the carapace now projects less, and the teeth

both here and on the antero-lateral margin have become broader

and rounder, while the secondary teeth on their margins have

become regular rounded crenations. In this condition the antero-
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lateral teeth approach to the form of the quadrate lobes in the

same position in the adult, the notches between them in the

earlier stage having been filled up by their increase in breadth.

In the adult the crenated margin becomes much smoother, the

crenations becoming so minute as to be all but obsolete. The

tubercles on the outer surface of the chelipeds are in the second

stage relatively smaller, but still distinct, and their arrangement

in longitudinal rows is more evident. In both stages there are

numerous small scattered tubercles on the surface of the carapace,

more prominent in the iirst stage than in the second ; in the

adult these are reduced to minute granulations.

It is quite obvious that the second stage, represented in fig. 2,

could not possibly belong to Atelecydus, or indeed to any other

species than Cancer pagurus, and I think there is no doubt that

this form is derived from the first stage shown in fig. 1. But the

evident similarity of the form shown in fig. 1 to Atelecydus at

once suggests that the two genera are closely allied, and I was

led by this resemblance to compare the two British species more

carefully. As a result of this study 1 have come to the conclusion

that Atelecydus properly belongs to the family Cancridse, and

should be placed in close proximity to the genus Cancer, not in

the place hitherto assigned to it, in the family Corystidse.

The points of resemblance between Atelecydus heteroclon and

Cancel- pagurus are namevows and obvious. In both the anterior

margin of the carapace is quinquedentate, one of the teeth being

median, and the two external forming the inner boundaries of the

orbits. The antero-lateral teeth require a detailed examination. I

have had for this purpose three specimens of Atelecydus, two males

3'7 cm. in diameter, one female 2*4 cm. I find there are really 10 of

these teeth in all, as in Cancer pagurus. The last or 10th, counting

that which forms the outer boundary of the orbit as the first, is

at the anterior extremity of the granulated ridge which borders

the dorsal surface of the carapace posteriorly. This tooth is

sometimes defined behind by a distinct indentation as well as in

front. This is the case on both sides of one of the males, on the

right side only in the other ; in the female the indentation is not

very distinct on either side. In Cancer j)agurus the tenth lateral

lobe or tooth, although much less marked than thereat and situated

on the postero-lateral margin, is defined posteriorlj^ by a distinct

indentation.

In Atelecydus heteroclon the 1st, 3rd, 5th, 7th, and 9th teeth are

larger, the rest smaller. In my two male specimens the 2nd and

4th teeth are very small, almost rudimentary. Montagu, who
first defined the species, called it septemdentatus, and Stebbing

(' Crustacea,' Internal. Sci. Ser. 1893) states that there are 9 teeth

on the antero-lateral margin, and suggests that Montagu did not

include the point at each extremity of the series. It seems to me
more probable that Montagu omitted the 2nd and 4th on account

of their slight development, and also the 10th tooth, which might

be regarded as the extremity of the posterior granulated ridge.



208 MR. J. T. CtTKNINGHAM OX THE [Mar. 15,

In reckoning 9 teeth on the antero-lateral margin, Stebbing
follow 8 Thomas Bell (' British Crustacea,' 1853), and, I believe, all

other writers who have described the species. Whether the 10th
tooth should be counted or not may be considered a matter of
opinion if the description of the species is considered apart from
its relations to other species ; but m)' own observation has convinced
me that the teeth correspond exactly to the broad teeth or lobes
of Cancer pagurus, and in both species there is a 10th tooth at

the posterior end of the series. Thomas Bell noticed this 10th
tooth in Cancer j)agim(s, giving as one of the specific characters
" latero-anterior margin ten-lobed ;" and when, as in his work, only
9 teeth are attributed to Atelecyclus the homology of the teeth in

the two species is obscured.

It is stated as a peculiarity of the legion Corystinea, containing
the single family Corystidse, that the third pair of maxillipeds do
not usually make a complete closure of the mouth-cavity, and are
extended over the anterior margin of its frame. But it is mentioned
as an exception that in Atelecyclus the third maxillipeds do make
a complete closure of the mouth-cavity. The real significance of

this exception is that in Atelecyclus as in Cancer the inner edges
of the third maxillipeds meet in the middle line.

The form and proportional size of the chelipeds, and of the
other legs, are very similar in Atelecyclus and in Cancer. In
Atelecyclus there are 7 longitudinal rows of tubercles on the
propodus of the chelipeds. In the adult Cancer there are no
{)rominent tubercles, but it is easy to verify the fact that the five

ower rows are represented by granulated ridges, while the upper
two are obsolete. On the preceding segment, or carpus, in

Atelecyclus there are 4 rows of tubercles, of which the uppermost
bifurcates anteriorly. These are likewise represented in Cancer
by ridges, but the bifurcation of the uppermost is not visible. In
the young stages of Cancer pagurus which I have figured and
described in this paper the rows of tubercles on both the segments
mentioned are very similar to those in the adult Atelecyclus.

In all the points mentioned in which Atelecyclus heterodon

approaches to Cancer joagurus it differs from Corystes cassivelaunus.

The form of the carapace in the latter is quite different ; it is

much longer than broad, and its sides are almost straight and
parallel to the antero-posterior axis. There is no median tooth to

the rostrum, the extremity of which forms two divergent teeth,

and the sides of which slope outward to the orbits without any
projecting tooth, but with only a slight rounded prominence at the
inner boundary of each orbit. Instead of 10 teeth on the antero-

lateral margin, there are 4 widely-separated lateral teeth, with a

blunt projection between the 2nd and 3rd. The maxillipeds of

the 3rd pair are long and narrow, and their inner edges do not
meet in the middle line.

The chelipeds of Corystes, instead of being short and robust as in

Atelecyclus and Cancer, are, especially in the male, long, and slender,

with long segments, and the rows of tubercles mentioned above
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are not represented. In Corystes also the tail extends forward

onlv to the sternum of the 3rd pereiopods, while in Cancer and
Atelecydus it extends to the sternum belonging to the chelipeds.

I think it will be agreed that the evidence I have detailed is

abundantly sufficient to prove that Atelecydus has no claim to a

position in the family Corystidae and that ir,s proper position is iu

the Cancridse next to Cancer. The resemblances of the adults are

enough to establish this proposition, while at the same time it is

confirmed by the greater resemblances between the young Cancer

and the adult Atelecydus. The peculiarities of the 1st crab-form

of Cancer thus indicate that the latter in its evolution has diverged

from an ancestral form closely siiuilar to Atelecydus, and that iu

the adult condition of Cancer several features which Atelecydus

retains throughout life have been considerably modified.

Mr. Walter Garstang (Journ. Mar. Biol. Assoc, vol. iv. no. 3)

has recently described the respiratory adaptations in Corystes

cassivelaunus, in which the antennse form a tvibe conveying an
anterior afferent current of water to the branchial cavities, and
remarks that a similar reversal of the respiratory current occurs

in the allied form Atelecydus heterodon. Now, in accordance with

this remark, 1 find that there is a certain degree of similaritj''

between the arrangement of the antennae and parts surroundiug

the anterior apertures of the respiratory cavities in the two forons.

The antennae in Atelecydus are not more than one-third the length of

those of Corystes, but they are provided each with a dorsal and
ventral fringe of hairs which by their appositiou would form a tube

as in Corystes. The anterior edges of the external maxillipeds (2nd
segment) are also fringed with long hairs which form a ventral

floor to the water-channel as in Corystes. But the second joint

of the peduncle of the antennae is not flexed on the first in

Atelecydus as it is in Corystes. The first joint of the antenna is

fixed in Atelecydus while it is movable in Corystes, and in the

former there is a thick fringe of long hairs, extending across the

base of the second joint or segment of the external maxillipeds and
along the ventral surface of the carapace, which is entirely wanting
in Corystes. It is evident therefore that the differences, even in

the parts here considered, between the two forms are greater than
the resemblances, and all that can be said is that there is a slight

adaptive similarity in the two cases. In other words, we find iu

Atelecydus a slight development of a structural adaptation for

respiratory purposes, which is much more complete in Corystes.

The condition of the parts in question in Atelecydus is not such

as to indicate any close affinity between the two genera.

DESCRIPTION OF PLATE XXI.

Fig. 1. Early crab-form of Cancer pagurus, the Edible Crab. Actual size of
specimen 25 mm. across carapace. Drawn with Zeiss oc. 3, obj. a^,

without camera lucida.

2. Transition stage of Cancer pagurus ; from a specimen 4 mm. across

carapace. Drawn under the same conditions as fig. 1.

Piioc. ZooL. See—1898, No. XIV. 14
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2. Ou some Mammals obtained by the late Mr, Henry

Durnford in Chubut^ E. Patagonia. By Oldfield

Thomas.
[Receired March 9, 1898.]

In the summer (southern) of 1877-8 Mr. Henry Durnford,

whose name was at that time well known as a collector of

Argentine mammals and birds, made a trip to Chubut ' and ob-

tained a certain number of mammals there. The specimens were

deposited at the Zoological Society's Office, but were never worked

out, and have been Ijing there ever since. They have now been

transferred to the British Museum, and Mr. Sclater has asked me
to contribute a list of them to the ' Proceedings.'

None of the species represented in the collection are new, but

the record of their locaHty and Mr. Durnford's short notes on

their habits may be of service.

1. EIiIGMODO^'TIA GEiSEOFLATA Waterh.

a, b. Peb. 12 and Apr. 3, 1878.

I have long realized that the animal commonly known as

" PhyUotis " griseojlaviis has so different a skull from that of the

typical species of Phyllotis, that it could not be considered as really

congeneric with them. But, on the other hand, its cranial cha-

racters are by no means so different from those of the long-tailed

species of Eligmodontia ; and rather than make a new generic term

for it I refer it to that genus, in which it bears to the other species

about the same relative proportion in size as Mus ratUts does to

M, musculus.
" This Eat is only found close to the Colony in the summer,

but at that season it overruns many c^ the houses and is ex-

tremely destructive, eating boots, calico, &c., and is especially

fond of gnawing the metal spouts of teapots. What becomes of it

in the winter I do not know, but I believe it lies dormant under

the scrub and brushwood. It never burrows in the ground, but

lives under old logs, bushes, &c., and the female makes a nest,

generally in the centre of a thick bush of bark stripped into fine

shreds and any soft material it can find. It can jump and climb

with great agility."

—

H. D.

2. Eligmodontia elegans "Waterh.

a, I. Mar. 3 & 5, 1878.
" Not uncommon among bushes, into which it climbs readily.

Comes out in the evening to feed. I do not think this species

makes holes in the ground."

—

H. D.
" Like the long-tailed Eat this species is most numerous in the

summer, though dining the winter a few may be found. It does

not enter the house like its large relative, but is extremely

1 See Mr. Durnford's article, ' Ibis,' 1878, p. 389, for an account of the

localities visited.
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numerous in the thick scrub and brushwood in the neighbourhood
of the Colony, and universally distributed. It makes a small oval

nest of fine grass and any soft material, which it places in the
centre of a thick bush. It never burrows in the ground, but is

extremely numerous among the thorn-bushes."

—

H. D.

3. Eligmodontia geacilipes "Waterh.

a, h. Ad. $ and yg., Mar. 18, 1878.
This Mouse is probably the same as the little species from La

Plata which I have hitherto identified with i\zara's "Laucha," but
owing to the nearness ot Chubut to the type-locality- of B.gradlipes,
Bahia Blanca, I provisionally use Waterhouse's name as most cer-

tainly pertinent. The species differs from most other S. American
Muridae in its larger number of mammae, possessing from 5 to 7
on each side of the belly, placed equidistant from each other, and
not definitely separable into pectoral and inguinal series. Pro-
visionally also I use the generic name EUgmodontia not only for

the long-tailed species, such as E. griseoflava, eJegans, and moreni,
but also for the short-tailed E. gmcilipes and E. bimacuhtia, to
which Eengger's " Alns caUosiis" and my " Oryzomys (?) venustus

"

may ultimately prove to be allied. Purther examples of all these
doubtful forms are very much wanted.

" IN'ot so common as the other species ; makes a nest in a thick
bush about a foot above the ground. The nest is made of grass
torn into fine fragments."

—

R. D.

4. Akodon CAifEscENS Waterh.

a, b. Dec. 1877 and Apr. 1, 1878.
I am not quite satisfied that this Mouse ought to be distinguished

from the common A. arenicola of S. Uruguay and Buenos Ayres,
although there is a certain amount of difference in colour between
the two. The type of A. canescens came from Port Desire, Pata-
gonia ; that of A. arenicola from Maldonado.

" Common in straw-heaps and in granaries."

—

H. D.
" Unlike the long-tailed Mouse this animal burrows in the

ground, or more usually takes possession of some of the numerous
cracks which may be always found in the earth, and appi'opriates

them for its home. It has five or six young at a birth. It is pretty
common, but not so numerous as the long-tailed Mouse.*'

—

H. D.&
5. Qtenomts MAGELLAsricrrs Benn. (?).

a. Yevy young. Tombo Point, Jan. 3, 1878.
" I know nothing of this species. I took it near Tombo Point,

almost 60 miles to the south of the Colony, and it is the only
specimen of this species I have seen. I found it close to the sea-
shore."—-£r. D.

6. Catia axistealis Geoflfr.

a, I. Ad. and yg. Mar. 14 & 18, 1878.
The external resemblance of this Cavy to the skin of C. boliviensis

14»
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from Babia Blanca, referred to in my account of Prof. Spegazzini's

mammals ', is very remarkable, widely different as are the skulls

of the two forms. Indeed, by the skin alone it would be almost

impossible to distinguish them.
" Extremely abundant, and found in every clump of brushwood

throughout the neighbourhood. This little animal is very good

eating. It feeds on grass, and sits up like a rabbit on its hind-

quarters while chewing the mouthful it has just taken."

—

H. D.

7. HiPPOCAMElUS BisuLCtrs (Mo].).

a, h. Skulls with horns.

These specimens are not labelled, but are presumably from

Mr. Durnford's Chubut collection.

The information on which this name is adopted is obtained from

Mr. Lydekker's work on the Deer ^, but I am unable to admit the

validity of the reasons which have induced him to reject the name
Hippocamehis in favour of Xenelaphus.

3. Additions to the Knowledge of the Phytophagous

Coleoptera of Africa.—Part I. By Martin JacobYj

F.E.S.
[Eeceived February 28, 1898.]

(Plate XXII.)

Since my last paper in the Proceedings of this Society was
read (see "P. Z. S. 1897, p. 527), a good deal of additional

material from Mashonalaud and West Africa has come to hand,

and more may be looked for through the exertions of Mr. Guy
Marshall in Mashonaland, so that there is good reason to liope that

erelong we shall be well acquainted with the Coleopterous fauna

of that region.

The present paper deals with the earlier groups of Phytophaga
;

the Haltuincv aud Galerucinci' will form the subject of the second

part.

Lema eegimbarti Gestro,

Dark aeneous ; thorax tuberculate anteriorly, strongly and

closely transversely rugose or plicate ; elytra dark fulvous, very

regularly punctate-striate, the punctures partly elongate, the

interstices finely transversely aciculate, convex at the apex.

Length 9 millim.

Head dark aeneous, neatly black, finely wrinkled and closely

punctured, with a central deep elongate fovea, the interstices

sparingly pubescent ; eyes very deeply notched ; antennte black,

extending to the base of the elytra, the terminal joints strongly

widened and thickened, longer than broad ; thorax rather long,

the sides concave at the middle, the anterior angles produced into

> Ann. Mag. N. H. (6) xx. p. 215 (1897).
2 • Deer of all Lands,' p. 29fi (1898).
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an acute tubercle, the middle of the disc with a broad baud of deep
punctures closely placed, ending in a fovea below, the base and the

entire sides strougly transversely plicate, the anterior portion

rugose-punctate ; elytra dark fulvous, with ten rows of very
regular-placed, mostly elongate deep punctures, which become
smaller and closely approached near the apex, the interstices

everywhere minutely aciculate or wrinkled, those at the apex
strongly costate ; underside and legs obscure aeneous.

Hab. East Africa.

This species, of which a single specimen is contained in my
collection, and another example in that of the British Museum,
although closely allied to L. dregei Lac, which it resembles in the

sculpturing of the thorax, seems quite distinct in regard to the

colour and punctuation of the elytra, in which respect it likewise

differs from L. australis Lac. and several of the allied forms. In
L. dregei the elytra are of a greenish or bluish tint, the punctures

are round and deep and less regularly placed ; in the present

insect the elytra are dark fulvous, extremely regularly punctured,

the punctures are less deep and for the most part elongate, and
the interstices are everywhere minutely aciculate, which is not the

case in any of the allied forms from the same country ; the thorax

is also rather more elongate than usual, and the insect of larger

size. 1 have given here a second description of this species, the

origiual of which has been published in Italian by Dr. Grestro '.

Lema picticollis, sp. nov.

Below black, above fulvous, the antennae (the basal three joints

excepted) and two spots on the thorax black ; elytra moderately

strongly punctured, the interstices impunctate ; middle portion of

the femora, the apex of the tibiae, and the tarsi black.

Length 8 millim.

Parallel and cylindrical, the head very deeply constricted behind,

the neck black, the rest fulvous, frontal tubercles strongly raised

;

antennae rather short, black, the lower three joints and the base

of the fourth fulvous ; thorax as broad as long, the sides strongly

and rather suddenly constricted at the middle, the anterior angles

blunt, the surface entirely impunctate, with two black spots at

the middle ; scutellum fulvous ; elytra with the basal portion

slightly convex, strongly punctured at the same place, more finely

so below, the punctures of elongate shape ; underside black, the last

abdominal segment flavous ; legs fulvous, the greater portion of

the femoi'a at the middle and the apices of the tibiae (more or less)

and the tarsi black.

Hah. Salisbury, Mashonaland, at roots of grass, also Natal

(6r. Marshall).

Belonging to the larger groups of African species and closely

allied to L. emarginata Baly and L. rohusta Lac, but distin-

guished from either by the two black thoracic spots, the black

underside, and other differences.

I Ann. Mus. Oiv. Stor. Nat. Genova, (2) xv. p. 433 (1895).
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LeMA ANtfCSTO-MAEGINATA, Sp. UOV.

Fulvous, the antennae (the basal two joints excepted) and the

tarsi black ; thorax convex, closely punctured, stained with piceous

anteriorly : elytra metallic blue, the extreme lateral margin near

the apex and the latter narrowly fulvous.

Length 5 millim.

Head reddish fulvous, strongly punctured at the middle portion,

the latter ^ith a central groove ; labrum black ; the antennae not

extending to the middle of the elytra, black, the basal two joints

fulvous, the first joint rounded and thick, the second very short,

the third and fourth equal, the rest more elongate, pubescent

;

thorax not longer than broad, the sides moderately constricted

at the middle, the anterior portion rather dilated, the angles not

produced, the basal sulcus deep ; the disc rather convex anteriorly,

closely and rather strongly punctured, the punctures of different

sizes, the space below the sulcus also closely punctate; scutellum

fulvous ; elytra metallic blue, very obsoletely depressed below the

base near the suture, the punctures large, round and closely

placed, especially so near the base, the interstices costate near the

apex, the latter and the extreme lateral margin below the middle

more or less fulvous ; legs and the underside of the latter colour

;

the extreme apices of the tibi£e and the tarsi black.

Hah. Malveru, Ulundi, IS'atal, oOOO-eOOO ft. {G. Marshall).

Of this species three specimens are before me. From the many
nearly similarly coloured African species, the present one may
be known by the convex and rather swollen anterior portion of

the thorax and its distinct punctuation, as well as by the colour

of the tarsi. The species belongs to Lacordaire's first section with

entire ninth row of elytral punctures. In all specimens the thorax

has a piceous, rather large spot near the anterior angles, which

in one are nearly connected, in this specimen there is also a

similarly coloured "central stripe and dark band behind the sulcus
;

it is therefore probable that specimens may be found with the

thorax entirely dark coloured. L. masJiuana Pering. seems closely

allied, but is described with a smooth thorax and is larger in

general size, the elytra are also entirely blue.

Lema cyAKEOPLAGiATA, sp. nov. (Plate XXII. fig. 2.)

Below blackish, pubescent, some spots on the head and the

antennae fulvous ; thorax subquadrate, fulvous, finely punctured

;

elytra strongly punctate-striate, flavous, the suture, a spot on the

shoulders, and a larger one below the middle bluish-black ; legs

fulvous.

Length 4 miUim.

Head sparingly pubescent, strongly punctured, black, the vertex,

a triangular space between the eyes, and the clypeus fulvous ;

antennae robust, fulvous, each joint stained ^^ith piceous at the

apex ; thorax nearly subquadrate, the anterior portion rather

suddenly constricted at the sides, nearly sti-aight to the base, the

basal sulcus moderately deep ; the disc v^'ith another central
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longitudinal groove, fulvous, sparingly punctured ; scuteUum
obscure fulvous ; elytra with strong and regular rows of punctures,

the ninth row entire, flavous, the sutural margin, a small spot on
the shoulders, and a large rounded spot near the apex at the sides

bluish ; legs robust, fulvous, the tarsal joints stained with fuscous

at the apex ; underside closely covered with silvery pubescence.

Hah. Charter, Mashonaland {G. Marshall).

The thorax in this species is of rather peculiar shape, short,

subquadrate, and almost angularly constricted below the anterior

portion and from there to the base nearly straight : this structure

and the pattern of the elytra will assist in the determination

of the species.

Lema PtTBiEEONS, sp. nov.

Testaceous, sides of the breast and the abdomen piceous ; head
clothed with golden pubescence ; thorax with an anterior lateral

sulcus, impuuctate ; elytra strongly punctate-striate, the ninth

row entire, the interstices costate at the apex.

Length 3 milhm.
Head pale fulvous, entirely clothed with very short, golden

pubescence, the supraocular grooves moderately deep ; antennae

extending to the middle of the elytra, testaceous, the third and
fourth joints equal, the following joints thickened ; thorax slightly

broader than long, the anterior portion obliquely widened towards
the apex, the angles not prominent, with a short seta, the basal

sulcus deep, the sides wdth another short transverse groove near
the middle ; the disc entirely impuuctate, testaceous ; elytra with

a short but distinct depression below the base, the punctui'es deep
and large, of slightly elongate shape, the interstices costate at

the sides and at the apex ; underside clothed with fine silvery

pubescence, the sides of the breast and the abdomen more or less

piceous.

Hah. Malvern, Natal ((?. Marshall).

At once to be distinguished from L, paiiperata Lac. and L. lat-

entia Lac. by the golden-yellow pubescence which covers the head,

together with its smaller size.

Ckioceeis elongata, sp. nov.

Elongate, subcylindrical, black, thorax closely and sti'ongly

punctured ; elytra deeply and closely punctate-striate, piceous,

the shoulders and the basal margin fulvous or flavous, interstices

costate at the apex.

Length 8 millim.

OE more than usual elongate shape, the head with a deep central

groove at the vertex, finely rugose near the eyes, the latter deeply

notched, the emargination closely pubescent as well as the anterior

portion of the head ; antennae short and robust, the terminal

seven joints transversely widened, black ; thorax subcylindrical,

the anterior angles rounded, the sides but slightly constricted at

the middle, the surface black, shining, strongly and irregularly but
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rather closely punctured; scutellum black ; elytra with the basal

portion very slightly raised, strongly and closely punctate-striate,

the punctures more closely approached towards the apex, the

interstices costate at the same place, the disc piceous or nearly

black, the slioulders with a narrow fulvous band extending a little

way down the lateral margin as well as along the base ; underside
and legs black and sparingly pubescent.

£fab. Salisbury, Mashonaland (G. Marshall). Obtained by
sweeping on kopjes.

The very elongate shape of this species and its system of

coloration will assist in its recognition.

PffiCiLOMOKPHA HiESUTA, sp. nov. (Plate XXII. fig. 1.)

Black, elytra fulvous or flavous, entirely clothed as well as the

head and thorax with long yellow pubescence, arranged in shape
of three narrow stripes on the head and the thorax ; elytra with

two small spots of thicker pubescence.

Length 6-8 millim.

Of posteriorly slightly narrow shape, densely clothed with long
yellow hairs, the head black, the pubescence forming three narrow
longitudinal stripes, not strongly marked ; the clypeus separated

from the face by a deep transverse groove ; antennae scarcely ex-

tending to the middle of the thorax, black, the terminal seven joints

forming a strongly transverse broad club ; thorax subcyliudrical,

rather short, blaclc, the pubescence also arranged like that of the

head and forming a lateral and central yellow stripe, w hen seen in

certain positions ; elytra pale fulvous, remotely and finely punc-
tured, each puncture provided A\ith a long black hair, the rest of the

surface clothed with long yellow pubescence ; underside blackish,

densely pubescent ; legs fulvous, tarsi blackish.

Hah. Umfuli River, Mashonaland (&. Marshall).

This species is more thickly covered with hairs than any of its

congeners, and in certain lights two small pale spots at and below
the middle are seen on the elytra, the latter spot extending also

downwai'd along the suture, as is the case in P. tomeniosa Lac.

I have seen three specimens of this species.

Mblitonoma marshalli, sp. nov. (Plate XXII. fig. 5.)

Black, finely pubescent below, thorax fulvous, nearly impunctate
;

elytra deeply and coarsely punctured, fulvous, a transverse spot

before the middle and a dentate band near the apex black ; tibia?

and tarsi fulvous.

Length 5 millim.

Head black, finely strigose and pubescent between the eyes
;

antennae black, the second and third joints fulvous ; thorax strongly

transverse, slightly nai-rowed anteriorly, the posterior angles

rounded, the surface nearly impunctate, fulvous, the base with a
short transverse groove in front of the scutellum and a few punc-
tures at the same place ; scutellum black ; elytra subcylindrical,

fulvous, closely impressed with large and deep punctures, the
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extreme apex smooth, a large transverse slightly curved spot im-

mediately before the middle not extending to either margin, and
another equally broad and deeply dentate or angulate band near

the apex, extending to the suture, black ; underside and femora
black, clothed with yellow pubescence ; the tibise and tarsi fulvous,

the latter rather robust, the first joint double the size of the second

one.

Hah. Estcourt, Natal {G. Marshall).

The very strong elytral punctuation in connection with the

shape of the bands will distinguish this species from any of its

allies.

Damia mashonana, sp. nov.

Black, above reddish-fulvous, head and thorax shining, impunc-
tate ; elytra opaque, very closely and finely punctured and minutely

granulate.

Length 3-4 millim.

Elongate and subcylindincal, the head entirely impunctate, red-

dish fulvous and shining, with an obsolete depression between the

eyes ; the epistome not separated from the face, its anterior edge
very slightly concave ; labium large and broad, fulvous, mandibles
black ; anteinise extending to the base of the thorax, black, the lower
three joints are fulvous, the fifth and following joints strongly

transverse ; thorax short, twice as broad as long, the sides nearly

straight, scarcely narrowed anteriorly, the posterior angles rounded,
the surface with a transverse depression in front of the scutellum,

this depression with a few punctures, the rest of the surface im-
punctate; scutellum bi'oad, pointed at the apex, with an obsolete

central ridge, impunctate, fulvous ; elytra with a slight lateral

basal lobe, of a darker fulvous colour than the thorax and opaque,

very closely punctured, the interstices minutely granulate ; under-
side and legs black, finely pubescent ; all the legs elongate and
slender, the first joint of the tarsi longer than the second, but
scarcely so long as the following two joints together, the third

joint two-thirds its length.

Hab. Salisbury, Mashonaland ; Estcourt, Natal {O. Marshall).

The general appearance of this species agrees with Gynandro-
phthalma, but the elytra are slightly lobed at the base and the legs

are slender and elongate, which agrees better with Damia ; the

absence of any darker markings on the thorax and elytra and the

opaque and closely punctured and granulate surface of the latter

will help to distinguish the species. I received two specimens
from Mr. Marshall which he obtained by beating at Salisbury in

October, also on acacia-flowers at Estcoui't.

GTJfANDROPHTHAlMA BICOLOH, sp. nOV.

Elongate, subcylindrical, fulvous, thorax impunctate ; elytra

black, shining, extremely finely and sparingly punctured, with a
narrow fulvous band at the apex, widened at the latter place.

Length 4-5 millim.
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Head reddish-fulvous, with a few fine punctures between the

eyes, the latter large, apex of the clypeus deeply semicircularly

einarginate ; antennaj extending to the base of the thorax, flavous,

the third joint double the length of the second, the following joints

strongly triangularly widened ; thorax twice as broad as long, the

sides nearly straight, distinctly narrowed towards the apex, the

angles distinct, posterior margins nearly straight, almost without
a median lobe, depressed in front of the latter and with a few-

punctures, rest of the surface impunctate, reddish fulvous, shining :

scutellum of the same colour, longer than broad, its apex truncate

;

elytra with a shallow depression below the base, extremely minutely
punctured in very irregular rows, visible only here and there under
a strong lens, black, very shining, the apex with a narrow fulvous

band extending a little way upward at the sides, where it gradu-

ally narrows ; underside and legs pale fulvous, the first joint of

the posterior tarsi as long as the following two joints together.

Hah. Salisbury, Mashonaland {G. Marshall).

Of the same coloration as G. terminata Lac, but larger, with
entirely fulvous underside, the clypeus deeply emarginate, the

apical spot not round but in shape of a band extending a little way
upward : G. hannorrJioidalis Lac. also differs in having the breast

black and the elytra rugose ; G. hasipennis has the entire posterior

three-fourths of the elytra fulvous ; lastly, G. deyrollei Jac. has

metallic blue, not black elytra. The three specimens sent by
Mr. Marshall do not differ except in size.

G-yNA:!fDIlOPHTHALMA VAEIPES, sp. UOV.

Black, pubescent, thorax fulvous with two black spots, coarsely

and sparingly punctured ; scutellum black ; elytra testaceous, dis-

tinctly punctured, the sides with a black longitudinal band not

extending to the apex ; legs black.

Fern. ? Larger, the elytral suture black as well, more strongly

punctured ; legs fulvous.

Length 3-4 millim.

Head distinctly and rather closelj' punctured, finely pubescent,

black, labrum fulvous ; antennae black, the lower four joints flavous

;

thorax more than twice as broad as long, the sides rounded, the

posterior margin nearly straight, the surface very coarsely, irregu-

larly and remotely punctured, fulvous, the sides with a transversely-

shaped rather large black spot, emarginate at its upper edge
;

scutellum black, elongate; elytra rather finely and irregularly

punctured, the punctures here and there arranged in rows,

testaceous, the shoulders with a longitudinal narrow black stripe,

abbreviated below the middle and not extending to the lateral

margin; underside and legs black, clothed with yellowish pubescence.

Hab. Estcourt, Natal (G. Marshall).

Of the two specimens sent by Mr. Marshall, one is much larger,

the head is more strongly punctured, and the entire lo\^er portion

is flavous as well as the legs, the suture is narrowly black to some
distance from the apex, and the lateral stripe is broader and more
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intensely black. This species is very closely allied to, i£ not identical

with, G. incerta Lefev., from Abyssinia, but that author gives the

length as 4|-5 mm., and describes the thorax as having an ill-defined

central black mark, of which there is no trace in my specimens

;

the elytral lateral stripe also is described as being placed below the

middle. The punctuation of the thorax in the present insect is

exceptionally strong and remote.

GXNANDROPHTHALMA BABIOIDES, Sp. UOV.

Elongate, black, the thorax punctured near the base only ; elytra

finely punctured in irregular rows, black, the anterior half and a

spot at the apex flavous.

Var. Elytra with the basal margin only as well as the apical

spot fulvous.

Length 5 millim.

Head rather strongly punctured between the eyes, black, shining,

the middle with three small foveas, placed triangularly, the epistome

semicircularly emarginate at its anterior edge, labrum and palpi

black ; antennte with the second and the following two joints

fulvous, the others black ; thorax twice as broad as long, the sides

nearly straight, slightly narrowed in front, the basal lobe scarcely

produced, straight, the surface rather convex, irregularly and
sparingly punctured, nearly impunctate anteriorly, more distinctly

and closely punctured near the base, black, shining ; scutellum

rather broad, black ; elytra elongate, subcylindrical and parallel,

finely punctured in irregular rows, the anterior half and a spot at

the apex flavous, the rest black ; underside and legs black, the

knees more or less fulvous : tarsi broad, the first joint scarcely

longer than the second.

Hah. (Salisbury, Mashonaland {G. Marshall).

A species evidently allied to G. venustula Lac, but larger, more
elongate, the head not rugose but shining and punctured at the

middle only, the thorax distinctly punctured near the base, and
the elytral markings of different shape ; in the variety the elytra

are nearly black, leaving only the basal and part of the lateral

margin as well as the apical spot fulvous. Like G. venustula, the

present species resembles somewhat a species of the genus Babia.

Gtnandkophthalma nitidicollis, sp. nov. (Plate XXII. fig. 9.)

Black, pubescent, head and thorax bright metallic green, the

latter impunctate : elytra pale fulvous, finel}' punctured in irre-

gular rows, the suture narrowly and a broader lateral stripe, not

extending to the apex, dark greenish.

Length 3-4 millim.

Head sparingly punctured and pubescent, metallic green, labrum
obscure fulvous ; antenna-- with strongly serrate joints, fuscous, the

lower three joints and the outer margin of the following three or

four joints flavous, third joint very small ; thorax nearly twice as

broad as long, the sides rounded towards the base, the basal margin
scarcely produced at the middle, the disc with a semicircular groove
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near the anterior margin at the middle, impunctate, bright metaUic

green ; scutellum black ; elytra subcyhndrical, pab fulvous, opaque,

punctured in irregular remote rows, the suture aud a longitudinal

stripe at the sides, both abbreviated at the apex, dark greenish

;

legs flavous, i-ather long and robust, the anterior tarsi short, equal.

Female larger, the legs shorter.

Hah. Estcourt, Natal (
G. Marshall).

This species resembles several others of the genus in the elytral

markings, all of them forming a little group of closely allied forms,

but the present insect diffei-s from all in the metallic green head

and thorax ; the elytral lateral band extends to the margins at its

posterior portion.

MioPEisTis PTJSiLLA, sp. nov. (Plate XXII. fig. 7.)

Below black, pubescent, above fulvous ; head black, pubescent,

mandibles and lower joints of the anteunje flavous ; thorax

impunctate, fulvous ; elytra finely and sparingly punctured, flavous
;

tarsi black.

Length 2|-3 millim.

Head rather strongly and closely punctured, sparingly pubes-

cent, black ; the epistome, labrum,and mandibles flavous, the apex

of the latter black, the left one more developed than the other,

strongly pointed and rather curved ; antennae rather long, extending

to the base of the thorax, the lower four joints flavous, the rest

black, the third and fourth joints equal, the remainder strongly

transverse ; thorax twice as broad as long, the sides very strongly

rounded, the median lobe scarcely produced, nearly straight;

the surface impunctate, shiuiug, pale fulvous ; scutellum black, its

apex rather strongly raised and pointed ; elytra narrower than the

thorax, rather opaque, finely punctured in remote and irregular

rows ; the anterior legs very elongate, their femora strongly

developed, the tibi* strongly curved, the tarsi black, the first joint

as long as the two following joints together.

Hah. Malvern, Natal {G. Marshall).

One of the smallest species of the genus, which may be also

known by the black head and the absence of any markings on the

thorax and elytra ; the female has, as usual, a much narrower

thorax and totally different and short legs, the anterior legs not

exceeding the others in length ; the elytra are also more shining

and more strongly and closely punctured, and the general size is

much smaller.

Anisognatha QUADBiPiiAGiATA, sp. nov. (Plate XXII. fig. 6.)

Bluish black below, finely pubescent, the anterior portion of the

iiead, the thorax, and the tibiae flavous ; thorax impunctate ; elytra

finely and closely punctured, fulvous, an oblique spot at the base

and a transverse spot below the middle blue.

Mas. The mandibles broad at the base, the left one much larger,

strongly curved and produced into a long point inward.

Length 5 millim.
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Elongate and parallel, the head impunctate, very sparingly
pubescent, the epistome not separated from the face, the vertex
bluish black with a small fulvous spot at the base, the entire
lower portion pale fulvous, this colour forming a large oval patch,
labriun of the same colour, mandibles black, the left one curved and
strongly pointed in the male ; theantennte proportionately slender,
black, the lower four or five joints fulvous, the third one smaller
than the second, the fourth longer again, the following ioints

transverse, moderately widened, the apical joints smaller ; thorax
at least twice as hroad as long, the sides strongly rounded as well
as the posterior angles, the surface transversely convex, smooth and
shining, flavous, impunctate ; scutellum broad, pointed at the apex,
black ; elytra subcylindrical, less shining than the thorax, finely

and closely punctured, with an oblique spot on the shoulder and
another transverse and curved spot near the apex, dark blue ; the
underside, femora, the apex of the tibiae, and the tarsi bluish black

;

the anterior legs elongate, as well as the tarsi, the first joint slightly

longer than the second.

Fern. Head and mandibles of normal size, the tarsi less elongate.
Hah. Malvern, Natal (G. Marshall).

The structure of the mandibles and that of the legs seem to me
to place this insect in Lacordaire's genus Anisognatha, which has
been sunk into a synonym with Gipiandrophthalma in Gremminger's
Catalogue ; but if the structure of the tibiae and tarsi are of any
value at all, Anisognatha has certainly nothing in common with
the other genus and ought to be separated like many of the other
genera of Clythrince, else the already exceedingly difficult determina-
tion of these insects becomes almost an impossibility.

Miopristis atrofasciatus Lac, likewise from Natal, resembles very
nearly the present insect in shape and coloration, but the mandibles
and the anterior legs and tarsi are differently structured, the tibi^
are black, the elytra are nearly impunctate, and the markings are
of different shape and black.

^THEOMORPHA ciERULEA, sp. nov. (Plate XXII. fig. 8.)

Subcylindrical, metallic blue, pubescent below ; legs fulvous, tarsi
black; thorax strongly and irregularly punctured, obliquely
depressed ; elytra very closely and strongly punctured.

Length 6 millim.

Of parallel and cylindrical shape, dark metallic blue, the head
strongly and rather closely punctured at the middle, the eyes large,
the anterior edge of the clypeus semicircularly emarginate, labrum
black ; antennae extending to the base of the thorax, black, the
second and third joints obscure fulvous, very short, the other joints
strongly transverse ; thorax scarcely twice as broad as long, the
sides nearly straight, gradually narrowed towards the apex, the
posterior angles distinct, the disc rather strongly obliquely de-
pressed at each side in front of the scutellum, the basal margin
truncate at the same place, the surface strongly but irregularly
punctured, rather closely so at the base, much more sparingly
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anteriorly ; scutelluin large, smooth and shining, its apex slightly

raised and truncate ; elytra feebly lobed at the base, closely,

strongly, and evenly punctured, covering the pygidium ; legs
fulvous, tarsi rather short and broad, the first joint but slightly

longer than the second.

Hah. Salisbury, Mashonaland.

Cajiptolen^es abyssinica Lefev.

Two specimens obtained by Mr. Marshall at Salisbury, Mashona-
land, agree so closely with Lefevre's description that I must identify

them with his species : the specimens before me are, however,
smaller by 2 millim., and have entirely black antennjB and legs

;

the different localities probably account for this. In Donckier de
Donceel's Catalogue of C'lythrime the species is placed in Lachnea

;

but in that genus the thorax is generally pubescent and the legs

less elongate : Camptolenes is perhaps, therefore, a better place for

the insect.

Lachnea fulticolms, sp. nov.

Black, pubescent, the anterior portion of the head and the

thorax fulvous, the latter rugosely punctured and pubescent ; elytra

opaque, strongly punctured and rugose, an anguJate band before,

another below the middle, and a spot at the apex, black.

Length 8 millim.

Head closely covered with yellowish pubescence, with a smooth,
elongate, raised space between the eyes, the upper portion black

;

the clypeus entirely fulvous, its anterior edge feebly semicircularly

emarginate ; antennae nearly extending to the base of the thorax,

black, the fourth and following joints dentate or transversely

widened; thorax twice as broad as long, the sides nearly straight, the
posterior angles rounded, the surface strongly and unevenly punc-
tured and rugose, entirely fulvous, sparingly clothed with yellow

hairs ; scutellum piceous, with a central obscure ridge, finely punc-
tured ; elytra very deeply and closely punctured, with one or two
longitudinal short costae near the apex, the basal margin in shape
of transverse ridges, the ground-colour fulvous, an angular and
oblique band before the middle not extending to either margin,
another band below the middle not extending to the suture, the

latter near the apex and a round spot at the last-named place,

black ; underside clothed with yellowish pubescence, the first tarsal

joint as long as the following two joints together.

Hah. Niger-Benue Exped. {Standinger).

The shape of the markings and perhaps the colour of the thorax
in this species are probably as variable as is so frequently the case

with these insects ; but although I have only a single, apparently
female specimen before me, it will be sufficient to recognize this

species, which on account of the pubescence of the thorax, the

colour of the latter, and the markings of the elytra cannot be con-
founded with other species of allied genera. Although 0. ahyssinica

Lefev. resembles the present insect as regards the elytral pattern,
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the thorax is smooth in that species and of different coloration and
the anterior legs are extremely elongate.

Cbyptocephalus nigrofrontalis, sp. nov.

Flavous, the vertex of the head and the breast black, thorax finely

and closely punctured, scutellum black ; elytra strongly punctate-

striate, the interstices finely punctured, flavous, a sutural and a

sublateral stripe, the latter abbreviated at the apex, black.

Length 3 millim.

Head closely and rather strongly punctured, the vertex with a

transverse black baud, the lower portion fulvous ; eyes but feebly

notched ; antennae rather short, entirely fulvous, the terminal

six joints widened, the second and third joints short, equal : thorax

nearlv twice as broad as long, the sides rather strongly rounded

and narrowed towards the apex, the surface very finely and closely

punctured, the punctures somewhat confluent at the sides, fulvous ;

scutellum broad, black, the surface with a few punctures ; elytra

with rather strong rows of punctures, the interstices finely

punctured, the extreme basal margin, a sutural stripe, and a

lateral stripe from the shoulder to near the apex black, the lateral

margin likewise narrowly black from the middle to the apex ;

underside and legs flavous, the sides of the breast black.

Hah. Estcourt, Frere, Natal {G. Marshall).

Only half the size of C. atrodnetus Jac. and C. afn'canus Jac.

;

the head black at the' upper portion, tlie thorax without markings,

and the elytra with punctured interstices ; the antennae also are

short and entirely fulvous ; the latei'al black elytral stripe is of

slightly oblique shape and directed towards the suture.

Crtptocephaltjs EPipr.EiTRALis, sp. nov. (Plate XXII. fig. 3.)

Fulvous below, head and thorax rufous, the latter with the

anterior and lateral margins narrowly flavous, a transverse basal

band black ; elytra black, finely punctate striate, the lateral

margins anteriorly and the epipleurae flavous ; legs fulvous.

Length 4-5 millim.

Head sti'ongly punctured at the vertex and near the eyes, the

former black, with a short central groove, the lower portion

rufous, the emargination of the eyes flavous, edged with black, the

clypeus and the labrum flavous ; antennae extending to the middle
of the elytra, fulvous, the terminal four joints fuscous, the latter

very elongate, the third joint double the length of the second, but
slightly shorter than the fourth ; thorax nearly twice as broad
as long, strongly narrowed in front, the sides rounded at the base

and slightly protruding at that place beyond the elytra, the surface

sparingly and extremely finely punctured, rufous, the anterior and
lateral margins extremely narrowly flavous, preceded by the

black outer edge, the base with a broad black band, which is some-
times reduced to two spots and greatly narrowed at each side

;

scutellum black, broad, its apex rounded ; elytra with five rows of

punctures, which are nearly obsolete at the base and apex, the
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interstices flat and with some minute punctures, black, shining ; a

narrow spot below the scutellum, the outer edge and part of the

epipleura" to below the middle, yellowish white ; underside

fulvous, clothed w ith whitish hairs, tibiae and tarsi paler.

Hah. Estcourt, Xatal, on Acacia horrida (G. Marshall).

Of this species there are at this moment before me. from different

parts of Natal, nine specimens, which only vary in the number

of spots on the thorax, the latter being either entirely rufous, or

rufous with two black central spots, while in several there is only a

transverse basal black band of variable width without the other

spots ; the head is likewise variable in regard to colour, sometimes

entirely fulvous, or with the vertex and a small spot at the base of

the antenna; black, and the sides narrowly edged with flavous.

Although Suffrian has looked upon the present species as a variety

of his C. sttlclfrons, the similar coloration of all the specimens

before me and the absence of any intermediate forms, which are

neither given by Suffrian nor have come under my notice, induces

me to consider the insect as specifically distinct ; the frontal

sulcus of the head is only well pronounced in one specimen, but in

others very feebly so, and no more than in many other species ; in

nearly all the specimens there is a sutural short yellowish stripe

below the scutellum, which sometimes surrounds the latter.

AcoitASTUS NiGBOPLAGiATUs, sp. nov. (Plate XXII. fig. 4.)

Black, finely pubescent, head with tvvo flavous spots ; thorax

pubescent, closely punctured, flavous, with a lateral baud and a

central black spot ; elytra closely rugose, a spot on the shoulder,

a larger one near the scutellum, another one at the sides, the

suture, and a transverse short band connected with the latter,

black ; legs black and flavous.

Length 3 millim.

Head broad, closely and rather strongly punctured and sparingly

pubescent, black ; two spots between the eyes, the clypeus, and the

labrum flavous ; eyes large, very moderately emarginate ; antennae

not extending much farther than the base of the thorax, thin and

slender, the third and fourth joints equal, the following joints

slio-htly longer, the lower five joints more or less flavous, the

others black ; thorax more than twice as broad as long, the sides

rounded near the base and gradually narrowed anteriorly, posterior

margin truncate at the middle, the surface extremely closely and

rather strongly punctured, almost rugose, clothed with fine white

pubescence, flavous, the sides with an oblique irregular-shaped

black band not extending to the apex and connected at the base

with a central spot of subquadrate shape ; scutellum broad, its

apex pointed, the surface black, pubescent; elytra finely rugose

throughout, the basal margin in shape of a transverse ridge, the

apex with some very short costae, the suture black, this colour

widened into a short transverse band near the apex, a small spot

placed on the shoulder, a larger one near the scutellum, and an

elongate spot at the lateral margin below the middle black ; under-
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side and the pygidium black, clothed with whitish pubescence ; legs

either almost entirely black or the tibiae and tarsi more or less

flavous, sometimes entirely so ; prosternum A'ery narrow, with a

central longitudinal groove.

Hab. Bstcourt, Natal (G. Marshall).

Of this genus, four species have up till now been described by
Gerstaecker and Suffrian. The present insect seems very closely

allied to A, pktus Suffr., but is smaller, the thorax of totally

different shape (Suffrian gives the size of the thorax in A. pictus

as one half longer than broad, which is evidently meant to be the

opposite), the elytra with only a short transverse sutural spot

below the middle, not with a strongly dentate band as in A. pictus.

I have seen four specimens, which were obtained by Mr. Marshall.

ACOIASTXJS TUBERCULATUS, Sp. UOV.

Below piceous, clothed with white pubescence, above dark
fulvous with yellow tubercles, sparingly pubescent, apical joints of

antennae black ; thorax and elytra closely punctured, rugose, and
with tubercles, apex of elytra with a transverse smooth raised

space.

Length 3 millim.

Head closely rugose and clothed with white pubescence, fulvous,

or more or less black ; the eyes very large and closely approached
in the male, but slightly emarginate ; antennae slender, extending

to the middle of the elytra, black, the lower four joints flavous

;

thorax about one-half broader than long, narrowed in front, the

whole surface closely covered with rugosities and deep punctures,

partly of flavous colour, the rest fulvous and clothed with very
short white pubescence ; scutellum broad, pointed at the apex,

black, finely pubescent ; elytra wider at the base than the thorax

and sculptured exactly like the latter, Ukewise clothed with short

white pubescence, the apex with a transverse, smooth, raised space,

the shoulders in one specimen with a black spot ; underside
obscure fulvous or piceous, densely clothed with silvery hairs ; legs

fulvous, the anterior femora strongly thickened, their tibiae slightly

curved ; prosternum very narrow and elongate, convex, pubescent.
Hah. Salisbury, Mashonaland, obtained by beating (&'. Marshall).

Much narrower than the preceding species and resembling
entirely a species of Packyhrachys in general appearance ; the
prosternum is, however, of different shape, but has not the central

groove of the other species. A. malvm Suffr. seems closely allied,

but differs in having dark bands on the thorax and the elytra, and
scarcely a raised smooth space at the apex of the latter, nor does
Suffrian mention any pubescence of the elytra.

Cryptocephalus unicinctus Jac. P. Z. S. 1897, p. 259,= C. africanus
Jac. Trans. Ent. Soc. Lond. 1895, p. 168.

Cry2)tocephalus himacMlicollis Jac. P. Z. S. 1897, p. 259,=
C. angustofasciatus Jac. Trans. Ent. Soc. Lond. 1895, p. 169.

I have noticed, unfortunately too late, that these two species

Pboc. Zool. Soc—1898, No. XV. 15
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have been twice described by me under different names ; the names
of 1895, being the older, ought to be retained.

Cheiuidisia, gen. nov. {Eumolpidce).

Oblong, subcylindrical, pubescent; antennae filiform; thorax

broader than long, subdepressed, the sides rounded, strongly

serrate ; elytra alutaceous, minutely punctured in rows and pubes-

cent ; legs slender, the femora dentate, the intermediate tibise

deeply emarginate at the apex, claws biHd
;
prosternum elongate,

very narrow, convex ; the anterior margin of the thoracic episternum

concave.

The insect for which this genus is proposed can only be com-
pared to Cheiridea Baly on account of the filiform antennae and
the emargination of the intermediate tibiae only, but the thorax is

not subglobose, the sculpture of the upper parts is totally different,

and the femora are all armed with a tooth ; one or other of these

diiferences separates the genus also from Nerissus, Nerissidius

Weise, and Stratioderus Weise. The present little insect is

interesting in another respect, for the sculpture of the head and
thorax is very peculiar and unlike any other with which I am
acquainted among the enormous numbers of Phytophaga. It may
be compared in a miniature way to the skin of a crocodile, the

surface being divided into numerous small fields, between which

single hairs are placed at regular intervals.

Cheieidisia inoenata, sp. nov. (Plate XXII. fig. 10.)

Black, opaque, the basal joints of the antennae and the tibiae and
tarsi fulvous ; head and thorax impunctate, coriaceous, pubescent

;

elytra minutely granulate, scarcely perceptibly punctured, fur-

nished with rows of white hairs.

Length 3 millim.

Head broader than long, without punctures, sparingly clothed

with whitish rather long hairs ; the clypeus not separated from the

face, bounded at the sides by a distinctly raised, short, perpendicular

ridge ; labrum and mandibles dark fulvous, palpi slender ; antennae

extending beyond the middle of the elytra, fiavous, the terminal

joints fuscous, basal joint subquadrate, thickened, second one-half

the length, the third one-half longer, the following joints more
elongate ; thorax about one-half broader than long, slightly

narrowed at the base, the sides strongly rounded, with a regular

row of large teeth, the surface sculptured like the head, opaque,

without puncttires, clothed with long whitish hairs ; scutellum

subpentagoual, pubescent ; elytra smaller than the thorax at the

base, finely coriaceous, obsoletely depressed below the base, the

disc with rows of extremely fine punctures and of stiff white

hairs ; femora and underside black, tibiae and tarsi fulvous, the

metatarsus of the posterior legs nearly as long as the following

joints together.

Hab. Salisbury, Mashonaland ((?. Marshall).

In one specimen the underside and legs are entirely fulvous.
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PSEUDOMALEGIA FULTIPES, Sp. nOV.

Black, clothed with white pubescence, basal joints of the
antennae and the legs fulvous ; thorax finely rugose, elytra

distinctly punctured in irregular rows.

Length 2| millim.

Of an opaque black colour ; the head rugose, clothed with white
pubescence ; the clypeus not separated, rather deeply concave

;

mandibles fulvous at the base ; antennae rather short, fulvous, the
terminal joints slightly darker, the basal two joints swollen, the
second one-half the length of the first, the following four joints

more elongate and slender, the others thickened ; thorax sub-
quadrate, scarcely wider than long, without distinct lateral margin,
the surface finely rugose and clothed with rather long white
pubescenc;e ; elytra wider at the base than the thorax, distinctly

punctured in closely-approached, irregular rows, the interstices

furnished with long white pubescence arranged in lines ; below
black, legs entirely fulvous, the tibiae not emarginate, claws bifid.

Hah. Malvern, Natal (&'. MarsliaU).

This species agrees in the non-emarginate tibiae with P. lefevrei

Jac, the only other species of the genus. It differs from this and any
of its close allies of the genus Malegia in the entirely black colour,

which shows no trace of a metallic gloss, and in the fulvous legs
;

the latter in one specimen, however, are stained with piceous.

Malegia affinis, sp. nov.

Below yellowish cupreous, finely pubescent, above obscure
cupreous, the basal joints of the antennae and the legs fulvous,

tarsi black ; thorax finely rugose and pvxbescent, elytra finely

punctured, with white pubescence arranged partly in shape of

bands.

Length 3 millim.

Head finely and closely punctured, clothed with white hairs

;

labrum black, lower joints of palpi fulvous, the apical one black

;

antennae with the lower six joints fulvous, the rest black ; thorax
narrowed anteriorly and posteriorly, closely and finely rugose-
punctate and pubescent, the hairs arranged at the middle into a
narrow, more or less distinct stripe ; scutellum closely pubescent

;

elytra much wider at the base than the thorax and nearly similarly

punctured, obscure cupreous, clothed with short white pubescence,
which is arranged somewhat in the shape of two transverse bands
before and below the middle, near the apex a small whitish spot of
hair and another angular band of pubescence can be traced ; under-
side of a more brassy tint ; legs robust, fulvous, the intermediate
tibifB slightly emarginate at the apex, the tarsi black, claws bifid.

Hah. Frere, Natal ; on acacia flowers (6r. Marshall).
This species differs from M. striatula Lefev. in the different

elytral sculpture and colour of the legs, and from M. obscurella

Lefev., so far as one can judge from a four-lined description, in its

larger size and the arrangement of the pubescence on its upper
surface as well as by the fulvous femora.

15*
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SCELOBONTA PECTORALIS, sp. HOY.

Eeddish cupreous, finely pubescent, terminal joints of the

antennae and the tarsi black ; head strongly punctured ; thorax

transversely strigose; elytra coarsely punctate, the posterior portion

finely longitudinally costate ; sides of the breast densely pubescent.

Length 4 millim.

Head strongly rugose, the interstices sparingly clothed with

single white hairs, the middle with a longitudinal groove, the

lateral sulci very deep ; clypeus sculptured like the head, its

anterior margin nearly straight, palpi seneous ; antennae with the

lower four joints aeneous or cupreous, the rest black ; thorax one-

half broader than long, the sides rounded, the whole surface

ti'ansversely wrinkled or plicate, without distinct punctiu'es

;

scutellum pentagonal, sparingly pubescent and punctured; elytra

broader at the base than the thorax, obsoletely depressed below the

former, the entire anterior half densely and strongly rugose-punc-

tate, the interstices transversely rugose, clothed with single white

hairs, semiregularly placed, those near the apex distinctly costate

;

the sides of the breast with a stripe of dense white pubescence

;

femora with a minute tooth.

Hah. Estcourt, Natal {G. Marshall).

This Scelodontn is evidently closely allied to S. raffrayi Lefev., if

not identical, but the latter insect is described as metallic green

above and of larger size ; and as the two specimens before me agree

in every detail I cannot identify them with Lefevre's species, nor

with any other, on account of sculptural or other differences. All

these forms are A'ery closely allied and can only be recognized by a

detailed description of all essential parts of the insect; S. incequalis

Fairm. seems to differ in the sculpturing of the upper parts and
in the absence of the tomentose stripe on the breast.

PSETTDIVONGItrS ^NEUS, Sp. nOV.

Dark greenish aeneous, the basal joints of the antennae and the

four antei'ior legs fulvous ; thorax minutely punctured ; elytra

extremely finely punctured in obsolete rows, the apex impunctate.

Length 2 millim.

Head minutely granulate and very finely punctured, greenish

;

the clypeus not separated from the face, deflexed antei-iorly, its

anterior margin \\ith a small emargiuation at the middle, labrum

fulvous ; eyes very widely separated, surrounded with a very narrow

sulcus above ; antennae extending slightly beyond the middle of the

elytra, black, the lower four joints fulvous, basal joint thickened,

the second slightly shorter but as long as the following joints, the

terminal ones distinctly thickened ; thorax three times broader

than long, the sides deflexed, the lateral margins nearly straight,

the angles distinct, the surface exti*emely finely granulate and
minutely punctured ; elytra widened at the middle, pointed at the

apex and very convex, the shoulders rounded, the surface very

finely aciculate or wrinkled, with closely-approached rows of

minute punctures, invisible at the apex, the interstices impressed
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with very fine longitudinal lines; femora thickened, aeneous, tibiie

and tarsi fulvous, the posterior ones darker, the first joint of the

posterior tarsi nearly as long as the following two joints together,

the anterior tarsi broader and shorter.

Hob. Frere, Natal, also Mooi Eiyer ((?. Marshall), obtained by

sweeping.

Diifering from P. natalensis Jac. in the much more ovately

rounded shape, the very strongly transverse thorax, and the

entirely different punctuation of the upper surface, also in the

shorter legs.

PsEUDEDUSiA, gen. nov.

Body subcylindrical, glabrous; antennse filiform, widely separated

;

thorax transversely subcylindrical ; elytra finely transversely rugose

and irregularly punctured ; legs slender, anterior femora strongly

widened into a tooth ; tibise mucronate, not emarginate, claws

appendiculate
;

presternum longer than broad, convex, its apex

truncate ; the anterior margin of the thoracic episternum very

slightly convex.

The exact position for this Euraolpid is not easy to find, since

the shape of the anterior margin of the thoracic episternum is not

well defined, as is frequently the case in the present group, leaving

it often a matter of doubt to which section, according to our

present classification, the insects should be referred. Tn the present

case the shght convexitv of this margin places the species in the

second division of the Eumolpidse, and near Argoa Lefev. {Argolis

Chap.), which has likewise the anterior femora dilated into a tooth
;

there is also the same dilatation of the anterior tibise in the present

species, although not to the same extent as in Argoa ; from that

genus the shape of the antennae, that of the thorax, and other

details separate Pseudeclusia.

PsEtJDEDUSIA rtTLVIPES, Sp. nOV.

Below obscure piceous, above metallic green or aeneous, antennae

and legs fulvous, thorax finely and subremotely punctured, elytra

strongly punctate and transversely rugose.

Length 5 miliim.

Head broad, remotely and finely punctured, metallic green with

a cupreous tint, longitudinally depressed at the middle ; clypeus

not separated from the face, its anterior edge nearly straight, more
strongly punctured than the head ; labrum transverse, fulvous

;

mandibles robust, fulvous, the apex black, palpi slender, fulvous
;

antennse very widely separated, slender, extending beyond the

middle of the elytra, fulvous, the first joint thickened, slightly

curved and rather short, the second joint thin, one-third shorter

than the third, the terminal five joints shorter and very slightly

thickened; thorax subquadrately transverse, of equal width, the

sides nearly straight, the angles acute but not produced, the

surface subcylindrical, metalhc greenish-seneous, finely and sub-

remotely punctured ; scutellum ovate ; elytra subcylindrical more



230 ME. M. Jacoby ok the [Mar. 15,

strongly punctured than the thorax, the punctures closely placed
uear the suture, the interstices towards the sides transversely

rugose ; legs fulvous, the anterior femora much thickened and
dilated into a tooth.

Hab. Salisbury, Mashoualaud ( G. Marsliall), obtained by beating
in September.

In the female the thorax is slightly narrowed in front, and the

antennio are much shorter and have the third and fourth joints of

equal length, the apical ones are slightly stained with fuscous.

PsEUDOCOLASPis cosTATA, sp. nov. (Plate XXII. fig. 12.)

Metallic green, the femora and tibia? more or less cupreous

;

thorax transversely rugose, with a narrow latei-al cupreous band ;

elytra with deep basal depression, strongly punctate-striate, the
interstices very strongly longitudinally costate.

Length 5 millim.

Head very closely rugose-punctate, the interstices minutely
granulate, metallic green, a narrow- margin round the eyes and the

sides of the clypeus reddish cupreous ; clypeus not separated from
the face, deeply punctured, its anterior edge concave, palpi piceous ;

antennae dark blue or purplish, the last five joints very robust and
strongly thickened ; thorax subcylindrical, constricted anteriorly

and posteriorly, the surface closely and deeply punctured, the
interstices everywhere transversely rugose, the middle of the disc

slightly depressed, bright metallic green, the sides with a narrow
cupreous band : scutellum subpentagonal, with a few punctures ;

elytra much wider at the base than the thorax, the shoulders

acutely raised, the basal portion with a deep transverse depression
which is closely punctured, the base itself also with iri'egular rows
of strong punctures which become more obsolete below the

depression, each elytron with about eight strongly-raised costse,

metallic green, the sides narrowly purplish ; imderside and legs

metallic green, the apex of the femora and the tibiae more or less

cupreous, tarsi purplish.

Hah. Cameroous ((7o>i>-«(?).

This is a handsome species, well distinguished by the system
of coloration and the strong elytral costaj ; I received a single

specimen from Dr. Ivraatz. P. mpreo-marginata Jac. is nearly
identical in coloration, but the elytra have no depression and the
sculpture is entirely different, yet it is not impossible that the
present insect is only the male of the one last named.

PSECDOCOLAPSIS LATERALIS, Sp. UOV.

Puscous, the basal joints of the antennae and the tibiae and tarsi

fulvous ; thorax finely and closely punctured,with silvery-grey hairs,

its anterior mai-gin fulvous ; elytra finely punctured, with rows of

stiff hairs, the disc obscure metallic, the sides broadly fulvo-piceous

;

femora mucronate.

Length 5 millim.

Head deeply rugose-punctate, the middle with a small tubercle,



1898.] tHTTOPaAGOUS COLEOPTEEA OF AFEtCA. 231

cupreous, finely pubescent; clypeus with the anterior margin

straight ; mandibles robust, fulvous ; antennse short, fulvous, the

seventh joint enlarged, widened, the terminal four joints transverse ;

thorax obscure cupreous, finely and closely punctured, distinctly

narrowed at the base only, with a very obsolete transverse de-

pression at the sides near the anterior margin, the latter narrowly

fulvous at the middle, the disc clothed with silvery hairs ; scutellum

subpentagonal, pubescent ; elytra with a short but rather deep

depression below the base, punctured like the thorax, the interstices

with rows of short silvery-grey hairs and longer black stiff ones,

irregularly distributed, the disc in the shape of a triangular ill-

defined patch, obscure metallic bluish, the sides and apex obscure

fulvous with a slight metallic gloss ; legs obscure piceous, the tibiae

and tarsi dark fulvous.

Hah. Wernen, Natal {0. Marshall).

A. species of peculiar coloration, of which I have two specimens

before me agreehig in all details ; they resemble somewhat in their

system of coloration P. discoidalis Jac, from India. The thorax

in P. lateralis is distinctly narrowed only at the base and its

anterior margin stained with fulvous, which will assist in the

recognition of the species ; all the femora are armed with a distinct

tooth ; in one of the specimens the terminal four joints of the

antennse are fuscous.

PSETJDOCOLASPIS LATICOLLIS, Sp. nOV.

Obscure cupreous, finely pubescent, tibise and tarsi fulvous

;

thorax very broad, the sides strongly swollen, minutely and closely

punctured, with three bands of fine white pubescence ; elytra as

finely punctured, with two longitudinal white pubescent stripes.

Length 6 millim.

Head finely and closely punctured and pubescent, with a longi-

tudinally divided tubercle ai the middle, the clypeus very deeply

semicircularly emarginate at the anterior edge, its sides raised into

an acute ridge ; thorax twice as broad as long, the sides strongly

rounded, the disc greatly swollen at each side, with a transverse

sulcus near the anterior margin, the surface evenly, closely, and

finely punctured, with a band oE thin white pubescence at the sides

and the middle ; scutellum broadly subquadrate, closely punctured

and pubescent ; elytra broad and short, only about one-half longer

than the thorax, the apex broadly rounded, sculptured and

pubescent like the thorax, the hairs forming a longitudinal streak

at the sides and another at the middle of the disc, the shoulders

moderately prominent below, and the legs equally clothed with

white pubescence
;
posterior femora with a small tooth, the others

unarmed, the tibise dark fulvous, the anterior ones rather curved.

ffab. S. Africa (Drege).

Of this species, remarkable for the deeply emarginate clypeus

and the swollen disc of the thorax, I possess a single specimen,

unfortunately without the antennse ; it was obtained years ago by

the African collector Drege, but seems not to have been described.



232 ME. M. JACOBT ON THE [Mar. 15,

as the late M. Lefevre, to whom I submitted the specimen, did not

know it ; the pubescent white bands of the thorax and of the

elytra can only just be distinguished ia my specimen, which is

probably somewhat rubbed.

Pausiris (Colaspidea) aeachjS'oides Duviv.

This species, of which I possess a typical specimen, is not a

Colaspidea on account of the distinctly concave thoracic episternum,

but must be placed in Pausiris Chap.

Teichostola lefeykei, sp. nov.

Greenish aeneous, clothed with white pubescence, the tibiae

fulvous, antennae fuscous, thorax and elytra very closely and
irregularly punctured.

Length 3 millim.

Head very finely punctured, clothed with long whitish hairs,

terminal joints of the palpi black ; antennae extending to about the

middle of the elytra, rather robust, fulvous, each joint stained

with fuscous at its apex, the second joint thickened, but very little

shorter than the following four joints, the others thickened

;

thorax more than twice as broad as long, the sides straight and

obliquely narrowed towards the apex, the posterior margin nearly

straight, the surface finely and closely punctured, clothed with

whitish hairs ; scutellum subpentagonal, densely pubescent ; elytra

with a very shallow depressioii below the base, scarcely more
strongly punctured than the thorax, the punctures closely and
irregularly placed, the interstices pubescent like the other parts

;

femora more or less aeneous, tibiae and tarsi obscure fulvous,

pubescent.

Hah. Pine Town, S. Africa.

This species is one of the few in which the elytra are irregularly

punctured, and is evidently closely allied to T. fuscitarsis Chap.

;

but the latter species is described as having the pubescence golden

yellow, which is not the case here, nor are the legs ferruginous.

COLASPOSOMA SEMIHIESUTUil, Sp. nOV.

Metallic green, the basal three joints of the antennae and the

legs fulvous, head and thorax strongly and closely punctured;

elytra more closely punctured than the thorax, the interstices

transversely rugose throughout and sparingly clothed \\ith very

short grey pubescence.

Length 6 millim.

Head very strongly but not very closely punctured, metallic

green ; the clypeus not separated from the face, bounded at the

sides by a strongly raised ridge ; labrum fulvous as well as the

basal joints of the palpi, base of the mandibles metallic green ; an-

tennas extending to the middle of the elytra, fuscous, the lower three

joints fulvous ; thorax rather more than twice as broad as long, the

sides evenly rounded, the angles acute, the surface closely and very

strongly punctured, the punctures round and deep, of equal size,
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the middle of the disc with a narrow smooth space ; scutellum with
a few fine punctures, scarcely broader than long ; elytra rather

elongate in the male, slightly wilder at the base than the thorax,

with a very shallow depression below the base, sculptured like the

thorax, but the punctures much more closely placed, the interstices

everywhere finely transversely rugose and clothed with very short

white hairs when seen sideways ; underside metallic green, the

breast finely wrinkled and pubescent as well as the prosternum
;

legs fulvous, the anterior ones elongate in the male, the tarsi more
or less piceous.

Hah. Maritzburg, Natal.

C semiJiirsutum differs from any of its numerous congeners in

the strong punctuation of the thorax, the transverse rugosities of

the elytra, which are not only confined to the sides but also to the

disc in the male, and the short pubescence, which can be seen only

when the insect is viewed sideways ; the female differs only in

the shorter anterior legs and less transverse thorax. There are

three specimens in my collection, which are all of a bright metallic

green colour.

COLASPOSOMA MAESHALLI, sp. nOV.

Brownish or greenish aeneous, finely pubescent, basal joints of

the antennae fulvous, thoi-ax rugosely punctured ; elytra transversely

rugose throughout, the interspaces deeply punctured.
Length 4-5 millim.

Head strongly and closely punctured, purplish, with a smooth
central cupreous space, the anterior portion obsoletely depressed

;

antennae fulvous, the upper joints more or less stained with
greenish aeneous, four terminal joints widened ; thorax more than
twice as broad as long, the sides slightly widened towards the base,

nearly straight, the disc closely and deeply punctured, the inter-

stices rugose, the middle with a short smooth narrow space, each
puncture provided with a very short white hair ; scutellum

cupreous, broader than long, with a few punctures ; elytra slightly

widened towards the apex, closely covered with transverse rugo-
sities, the interstices with some deep punctures and sparingly

clothed with short whitish pubescence ; the underside more or less

metallic and similarly pubescent, the abdomen and the legs fulvous

with metallic gloss.

Hab. Salisbury, Mashonaland (G. Marshall).

Among the African species of Oolasposoma having the thorax
more or less clothed with pubescence, the present species is dis-

tinguished by the peculiar brownish aeneous colour of its upper
surface, with shades of metallic green here and there, and by the
entirely rugose elytra, in which the rugosities extend quite to the
suture. Two specimens are before me, agreeing in all details.

CoLASPOSOMA PIitTMBEUM, Sp. nOV.

Dark violaceous blue or bright green, finely pubescent, the an-
tennae black ; thorax strongly and rather closely punctured ; elytra
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similarly piiuctured, tlie interstices everywhere transversely rugose,

sparingly pubescent.

Fern. Larger, obscure aeneous, the sides m ith a I'ow of tubercles.

Length 4-5 millim.

Of subcjlindrical parallel shape, of a leaden blue or light green

colour ; the head minutely granulate, rather closely and strongly

punctured ; the labrum, the base of the mandibles, and that of the

palpi more or le.ss fulvous, apical joint of the latter black ; antennae

long and slender, black, the basal two joints fulvous below, the

first one metallic green above, the extreme apex of the following

joints flavous, terminal joints slightly thickened, much longer than

broad ; thorax twice as broad as long, the sides rounded, very

slightly narrowed towards the apex, the angles distinct but not

produced, the surface convex, rather closely impressed with deep

round punctures, the interstices with some very short white hairs,

more distinctly visible near the margins ; scutellum with a few

deep punctures ; elytra very similarly sculptured as in the pre-

ceding species, the shoulders smooth, round and raised ; underside

and legs metallic blue, more shining than the upper surface and
clothed with much longer pubescence, the coxa} fulvous.

Hah. Tugela Eiver near Wernen, JSTatal (about 2-500 ft.)

{G. Marshall).

Like the preceding, the present species is clothed with very short

pubescence visible only under a strong lens, and the elytra show
the same rugosities throughout, but the former are not in the

least widened posteriorly and are parallel ; the thorax is differently

sculptured, without rugosities, and the general colour is that of an

opaque purplish-blue or green. The female does not differ in any

way, but is larger, of a darker aeneous colour, and the sides are

furnished with a row of tubercles, forming a ridge from the

shoulders nearly to the apex.

COLASPOSOMA PUBIPENNE, sp. nOV.

^Eneous, finely pubescent, the labrum, antennae, and the legs

fulvous ; thorax extremely closely and rather finely punctured

;

elytra more strongly and remotely punctured, finely pubescent,

the sides with a transverse deep depression below the base, finely

wrinkled.

Length 6 millim.

Of a dark bronze colour : the head very closely and distinctly

punctured ; the clypeus not separated from the face, semicircularly

emarginate anteriorly, the whole surface sparingly clothed with

white pubescence ; labrum fulvous ; antennae extending to the

middle of the elytra, fulvous, the basal joint short and thick, the

second shorter than the third, the following more elongate, the

last four joints distinctly thickened, extreme apex of the last joint

black ; thorax three times as broad as long, convex, the sides

rounded, clothed with white pubescence, the surface extremely

closely and finely punctured ; scutellum broader than long, with a

few punctures ; elytra closely, evenly, and more strongly punctured



] 898.] PHYTOPHAGOUS COIEOPTEEA. OF AFRICA. 235

than the thorax, with a deep transverse depression below the base,

the shoulders prominent, the sides finely transversely rugose and

pubescent ; underside more or less cupreous, finely pubescent ; legs

and tarsi dark fulvous
;
prosternum very broad, finely punctured.

Hah. Wernen, Natal [g. Marshall).

This is another species with pubescent upper surface, although

the hairs in the specimens before me are only visible at the sides,

where they are, however, very distinct. The specimens sent by

Mr. Marshall seem all to belong to the female sex. C. houvouloiri

Lefev. is of a violaceous tint, has nearly black tarsi or legs, pos-

teriorly dilated elytra, and longitudinal strigse at the sides of the

latter ( $ ?). C. thoracicum Lefev. has no elytral basal depi-ession

and is of different coloration. C. viUosum Lefev. is much larger

and of quite different coloration, the pubescence is shorter and

denser, and the elytra have a cupreous margin. C. vestita Thoms.
is described as having a thorax nearly as long as broad, and probably

belongs to another genus. C. melancholicum Jac. belongs also to

the pubescent group, but has elytral smooth spaces or costse.

Lastly C. puhescens Lefc-A'. is quite differently shaped, with very

fine punctures and pubescence covering the entire upper surface.

Mecistes indigaceus, sp. nov.

Subcylindrical, convex, dark bluish, the basal joints of the

antennae fulvous ; thorax closely and distinctly punctured, clothed

with very short pubescence ; elytra subgeminate punctate, the

interstices forming smooth narrow spaces, with short pubescence.

Length 4 mUUm.
Head extremely closely punctured, nearly subrugose, the clypeus

not separated from the face, the sides constricted and forming

acute ridges ; antennae very short, the basal two and the terminal

five joints black, the others fulvous, the third johit rather longer

than the preceding and the following two joints, the terminal ones

nearly as broad as long, strongly thickened ; thorax subcylindrical,

about one-half broader than long, the sides strongly deflexed, the

lateral margins nearly straight, the surface very closely impressed

with rather large, round punctui-es, each puncture furnished with

a very short white hair ; scutellum broad, its apex produced iato a

lobe at the middle ; elytra much broader at the base than the

thorax, strongly punctured in irregular double rows, the interstices

raised into smooth, longitudinal, narrow spaces, more or less

distinct and furnished with very short white hairs, arranged in

rows, at the sides ; a costa, not strongly marked, extends from the

shoulders to the apex ; legs and the underside coloured as the

upper surface, but the breast and abdomen with a more or less

distinct metallic purplish or cupreous tint ; the femora very strongly,

the underside less strongly punctured ; the prosternum very broad,

longitudinally sulcate at the sides, the anterior margin of the

thoracic episternum strongly convex.

Hah. Ulundi, Natal, obtained by sweeping {G. Marshall).

Two species are contained at present in this genus, both from
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South Africa, aud both characterized only by short diagnoses. One
of them, M. tarsalis Chap., seems closely allied in many respects

to the present insect, but differs in the colour of the upper surface

aud that of the tarsi, while the under surface is described as black

;

the species obtained by Mr. Marshall is entirely of a dark blue

colour with a cupreous-tinted underside. The genus is well charac-

terized by the short antennae, the scale-like pubescence, and the

structure of the prosternum.

Stageus makshalI/I, sp. nov.

Fulvous, intermediate joints of the antennae fuscous, thorax

semi-rugose punctate ; elytra deeply punctate-striate, the inter-

stices costate, a round spot before and an elongate one below

the middle (sometimes connected) black ; femora with a strong

tooth.

Length 5 millim.

Head strongly but not closely punctured, with a short central

groove ; eyes large, deeplj^ notched ; clypeus deeply punctured,

separated from the face by a row of punctures ; mandibles piceous ;

antennte slender, extending beyoud the middle of the elytra,

fulvous, the seventh and eighth joints obscure fuscous, the second

joint nearly as long as the first, the third slightly shorter than

the second, the others more elongate again ; thorax one-half

broader than long, the sides evenly rounded, the anterior angles

prominent, the surface very deeply and closely punctured, the

interstices slightly rugose and convex ; elytra wider at the base

thau the thorax, with a shallow depression below the base, regularly

and deeply punctate-striate, the interstices longitudinally costate,

more strongly so at the sides, each elytron with a round black spot

before the middle and followed below the latter by a more
elongate spot ; underside and legs fulvous like the upper surface,

the femora with a strong tooth.

Hah. Sahsbury, Mashonaland (6^. Marshall), obtained by sweeping

in a marsh and also found under bark.

Among the species with spotted elytra, the present one seems

most nearly allied to /S. corrosicolUs Lefev. on account of the

strong punctuation of the thorax, but that species is described as

having a rugosely punctured or corrose head and the femora armed
with a very minute tooth.

Syagetts MASHo:tfANus Jac. P. Z. S. 1897, p. 544.

This species was described by me in the Society's ' Proceedings

'

for 1897, but I must here refer to some aberrations in regard

to coloration which Mr. Marshall obtained at Xatal aud at SaUs-

bury. Some of these specimens are entirely fulvous with the

exception of the last five terminal joints of the antennae, which

are black as in the type ; other specimens, however, are almost

entu-ely black, with the apex of the elyti*a and the tibiae pale

fulvous ; and a thii-d aberration is intermediate between the two

extreme forms. In all the structural characters are the same and
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the femoral teeth very small. The species should, I think, be

placed in a separate genus, since the thorax is not subcylindrical

but dilated at the middle, and there is scarcely an ocular groove

so distinct in the typical Syagrus calcaratus ; but since so many
species of this genus have been described in a very unsatisfactory

manner, making the determination very doubtful, I have at present

abstained from altering the nomenclature till a better opportunity

presents itself.

Ehembasttts keaatzi, sp. nov.

Fulvous, the head with two black spots on the vertex, terminal

joints of the antennae black ; thorax subremotely punctured

;

elytra strongly punctate-striate, pale fulvous, narrowly margined
with black.

Length 4 miUim.

Head impunctate, fulvous, with a broad triangular black patch

on each side above the eyes, the latter surrounded by a broad

sulcus ; the clypeus not separated from the face, impunctate

;

antennae black, the lower six joints flavous, basal joint strongly

thickened, second joint thicker and longer than the third, ter-

minal joints thickened ; thorax one-half broader than long, the

sides straight, gradually narrowed towards the apex, the basal

margins broadly rounded and produced at the middle, the surface

distinctly but remotely punctured, fulvous ; scutellum greenish

aeneous ; elytra broader than the thorax, very convex, distinctly

but not very strongly punctate-striate, each puncture surrounded

by a piceous ring, the basal and extreme lateral margins narrowly
greenish aeneous ; underside and legs fulvous, the coxae blackish,

the femora with a small tooth
; prosternum with a distinctly raised

lateral edge.

Hab. Cameroons (Conrad).

Of this species a single specimen was previously in my collection,

another I received from Dr. Kraatz lately. It may be known
by the two large black patches on the vertex, and the narrow
greenish-black elytral margins.

Ehembasttjs recticollis, sp. nov.

cJ . Metallic dark blue, the head, basal joints of the antennae,

the thorax, and the legs fulvous ; thorax finely and remotely

punctured : elytra oblong, strongly punctate-striate, the interstices

sparingly punctured.

Length 4-6 millim.

Of rather elongate and subcylindrical shape, the head impunctate
or with a few very minute punctures, the middle longitudinally

sulcate ; clypeus transversely subquadrate, impunctate, separated

from the face by an obsolete groove, the apical joint of the palpi

piceous ; antennae scarcely extending to the middle of the elytra,

black, the lower four joints fulvous, the second joint not much
shorter than the third, terminal joints elongate and slender

;

thorax about one-half broader than long, the sides nearly straight
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and obliquely narrowed in front, posterior margin produced at

the middle and rounded, the surface extremely finely and remotely

punctured, the sides iuipunctate, the colour reddish fulvous like

the head ; scutellum black ; elytra wider at the base than the

thorax, metallic dark blue, regularly and moderately strongly

punctate-striate, the interstices finely and sparingly punctured

;

underside bluish black ; legs fulvous, the femora unarmed, the

tarsi piceous, the metatarsus of the posterior legs longer than the

following two joints
;

presternum longer than broad, its sides

sulcate, the middle narrowed, iuipunctate, fulvous.

Hah. Abyssinia, Arussi Galla {Botter/o).

The shape of this species and that of the thorax is more elongate

than is usually the case in this genus, but there is a great difference

in the two sexes in several respects ; the female is much larger,

the antennae have the first six joints fulvous instead of four, the

thorax is much more transversely shaped, the tarsi are fulvous like

the rest of the legs, and the metatarsus of the posterior legs is less

elongate ; but both specimens are undoubtedly identical and were
obtained at the same place. Shape and sculpturing, as well as the

unarmed femora, will distinguish the species from Z?. cyanipennis

Gerst. (for which I at first mistook it) ; the punctate elytral

interstices, the colour of the underside, and other details from
R. 2}unctato-sulcati(s Fairm. I received tMo specimens from the

G-enoa Museum.

Ehembastus vieidts, sp. nov.

Dark metallic green, the terminal joints of the antennae and the

abdomen nearly black, basal joints of the former fulvous ; thorax

strongly and subremotely punctured ; elytra deeply punctate-striate,

the interstices longitudinally costate at the sides ; legs greenish
piceous, femora minutely toothed, tarsi dark fulvous.

Length 3-4 millim.

Head distinctly and remotely punctured, with a small central

fovea ; clypeus separated from the face by a distinct groove, punc-
tured like the head ; labrum and mandibles piceous

;
palpi flavous

;

antennae black, the lower four joints flavous, basal joint piceous above,

terminal joint elongate-ovate, thickened ; thorax scarcely twice as

broad as long, the sides straight, obliquely narrowed towards the

apex, the surface strongly and rather remotely punctured, the basal

margin accompanied by a row of punctures at the sides ; scutellum
smooth, subpentagonal ; elytra slightly wider at the base than the

thorax, the shoulders very prominent and smooth, strongly punctate-
striate ; the interstices impunctate, longitudinally costate at the
sides ; the costae below the shoulders abbreviated and joined at

base and apex ; underside nearly black, the breast and legs with a
green metallic gloss ; femora with a small tooth, the posterior

femora more strongly dentate.

Hab. Ashantee.

R. viridis has a somewhat similar-shaped thorax to the preceding
species, and may be known, besides this character, by the metallic
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green colour without any fulvous tint and by the dark underside
and legs.

Menius chalceattjs, Lefev.

rulvous, thorax obscure greenish piceous, subremotely punc-
tured ; elytra strongly punctate-striate, the interstices very strongly

costate, an obscure elongate spot at the middle and the sides more
distinctly dark greenish feneous.

Length 5 millim.

Head light fulvous, finely and sparingly punctured, the middle
with a slightly raised central ridge ; the eyes surrounded by a

very broad sulcus ; the clypeus transverse, deeply separated from
the face, with a few fine punctures ; antennse two-thirds the length

of the body, flavous, the seventh and the terminal three joints

stained with fuscous at the apex, the second joint as long as the

third, the apical joints thickened ; thorax more than twice as

broad as long, the sides rounded, the middle widened and broadly

rounded at the basal margin, the sides with an obsolete transverse

depression, the surface strongly and rather remotely punctured,
the basal portion below the depression impunctate, the ground-
colour dark fulvous with a dark greenish-aeneous tint ; scutellum

pointed at the apex ; elytra slightly wider at the base than the

thorax, reddish fulvous, with about twelve rows of deep punctures,

the subsutural one short, the interstices strongly longitudinally

costate, the seventh, eighth, and ninth costse abbreviated anteriorly

and posteriorly and united at both ends ; the middle of the disc

with an obscure longitudinal dark greenish band, which becomes
indistinct below the middle, the lateral margin likewise dark
greenish and accompanied by a row of deep punctures ; underside

and the legs fulvous, the sides of the breast darker ; the femora
aeneous at the middle, armed with a strong tooth, apex of the

tibiae strongly pubescent, claws bifid ; the anterior margin of the
thoracic episternum very strongly convex, its anterior angle joined

to the margin of the thorax and produced in front of the eyes

;

prosternum subquadrate.

Ilab. Cameroons (Conrad).

I have given here a detailed description of the specimen which
I received from Dr. Kraatz, and which I must look upon as an
aberration of Lefevre's species, of which I possess specimens named
by the author himself. My present specimen is rather larger, and
has the costae more raised and the ground-colour of a more decided

fulvous ; but of an elytral depression, of which Lefevre speaks, I
can see no trace, not even in the specimen named by him. The
type was likewise obtained at the Cameroons.

EUEYDEMUS POEOSICOLLIS, Sp. nOV.

Fulvous, the elytra, abdomen, and the legs flavous, intermediate
joints of the antennae black ; thorax foveolate-punctate ; elytra

ery deeply punctate-striate, the interstices slightly convex ; femora
with a small tooth.
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Length 3 millim.

Head strongly and remotely punctured, strongly narrowed

between the eyes, the latter very large, deeply notched ; clypeus

transverse, distinctly separated from the face, im punctate ; antennae

extending beyond the middle of the elytra, the lower five and the

apical two joints fulvous, the others black : thorax about one-half

broader than long, the sides strongly rounded and somewhat

\A-idened behind the middle, the anterior portion deflexed, the

surface rather sparingly impressed with deep foveolate punctures,

more crowded at the sides, the middle with a few punctures only,

tlie colour dark fulvous ; scutellum smooth, fulvous; elytra wider

at the base than the thorax, subcylindrical, flavous, the base with

a distinct transverse depression, very strongly punctate-striate, the

punctures round and large, the outer two or three interstices

costate ; below and the legs flavous, sides of the breast darker ; the

femora armed with a small tooth.

Huh. Cameroons (Conrad).

This little species, which has the typical constriction of the

intraocular space, will not be difRcidt to recognize, on account of

the colour of the antennae and the extremely deep punctuation of

the thorax, which differs in this respect from any species of the

genus at present known. I received a specimen from Dr. Kraatz,

another is iu that gentleman's collection.

OiDOSOMA Quedenfeldt.

I have very little doubt that this genus is identical with Li/garia

Stal ; there is nothing in the description by the author (Berlin,

eut. Zeitsch. 1891, p. 172) to distinguish it from the latter genus,

and the two species described are probably identical vdth some of

those described by Weise or myself under the generic name of

Lygaria.

Chetsomela ifATALEXsis Vogel.

Tsipingo (G. Marshall); Pine Town, Natal, Durban (my
collection).

I refer specimens from the above localities to Vogel's species, but

not without some doubt, since this author's descriptions are in

mariy cases entirely inadequate for a certain recognition of the

many closely allied species. The present species is one of the most

convex-shaped Chn/somela; I know, and almost subglobular ; the

thorax has rather strongly obliquely narrowed sides and its anterior

margin is very deeply concave, the cUsc is iri-egularly impressed

with scattered and distinct punctures, the sides being as usual

more closely punctate ; the elytra are deeply punctured in partly

regular but mostly irregular rows, the punctures are round and of

violet colour, the lateral margins are broad, slightly raised and

entirely impunctate ; the elytral epipleurte are exceptionally broad,

as Vogel describes them : the general colour is uniformly brownish

seneous ; the underside is nearly black, finely and closely punctured

;
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the apices of the tibiae are clothed with thick fulvous pubescence.

Vogel's description gives no particulars whatever except the mention

of the smooth and broad lateral etytral margin, which some other

species also possess to a smaller or greater degree, and such de-

scriptions are worse than useless. My specimens vary in size from
6-8 millim.

Chetsomela africana, sp. nov.

Below obscure dark aeneous, above metallic dark green ; antennae

piceous, the basal joints flavous ; thorax sparingly and finely punc-
tured at the disc, more strongly so at the sides ; elytra with nine

rows of very regular punctures, the interstices minutely punctured.

Length 6 millim.

Of regular ovate and convex shape, the head scarcely punctured

;

the antennae piceous, the lower three joints fulvous, the terminal

joints broader than long ; thorax with the lateral margins nearly

straight, slightly narrowed towards the apex, the anterior angles

not prominent and but httle produced, the anterior margin straight

at the middle, the disc finely and very irregularly punctured, the

punctures of unequal size, the sides with deep and larger punc-
tures, the basal margin with a row of elongate deep punctures
at the sides ; scutellum impuuctate, aeneous ; elytra very regularly

convex, dark greenish, the punctures moderately large and arranged
in very regular rows, distinct to the apex, the interstices with a

few very minute punctures here and there, the lateral margins
impunctate ; underside and legs nearly black ; prosternum longi-

tudinally sulcate.

Hah. Karkloof, Natal, on thistles ((?. Marshall).

The sculpturing of the elytra in this species differs so much in

its regularity from any of those described by Vogel, that I must
regard the insect as distinct ; in nearly all of its allies the elytra

are partly regularly, partly irregularly punctured, or the rows are

geminate ; the insect is also of comparative small size, and the

colour of the head and thorax is more brownish aeneous, that of the

elytra greenish.

Atechn-a inteeruptopasciata, sp. nov. (Plate XXII. fig. 11.)

Black, thorax finely punctured at the disc ; elytra finely pune-
tate-striate, flavous, with three transverse black bands connected
with a lateral stripe, the first band curving upwards to the base,

the second and third bands connected near the suture, the latter

also narrowly black.

Var. Thorax fulvous, with a V-shaped piceous central mark.
Length 6-7 millim.

Head extremely minutely punctured, flat; antennae rather feeble,

black, the basal joint flavous below, terminal joints not much
thickened ; thorax nearly three times broader than long, the disc
extremely minutely and sparingly punctured, the sides with some
Tery deep semi-confluent punctures ; scutellum smooth, greenish

;

elytra finely and regularly punctate-striate, flavous, with three

Proc. Zool. Soc—1898, No. XVI. 16
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narrow dentate transverse black bands—the first before the middle

curves upward in front of the shoulders to the base, thus including

a large spot of the grouud-colour, at the sides it is connected with

a shoi't longitudinal stripe which also joins the second band

immediately below the middle : the third baud is placed near the

apex, but terminates abruptly at the sides, near its ends it is con-

nected with the intermediate band by a longitudinal stripe which

runs parallel with the suture, the latter is likewise narrowly

black.

Hah. Malvern, Natal {G. Marshall).

I cannot identify this insect with any other species of the genus

or their varieties previously described, although it is of course closely

allied to several, notably to^. 20-pustulata Thunb. ; but the pattern

of the elytra is different as well as the shape of the fulvous patches

which are surrounded by the black bands, and even if the latter

should in some specimens be connected in the places where the

short tooth-like projections seem to give indications, the pale spots

would be of different shape and position than in most other species ;

as it is, the three specimens exactly agree- except in the colour of

the thorax. The most characteristic distinction of the species wUl

be found in the laterally interrupted third band of the elytra and

its connection with the preceding band by a longitudinal short

stripe near the suture. P. pardalina Fab. is a somewhat closely

allied species which has the flavous elytral margin in common with

the present insect, but the position, number, and shape of the flavous

markings are quite different.

EXPLANATION OP PLATE XXII.

Fig. 1. Poecilomorpha hirsuta, p. 21(5.

2. Lema cyaneoplagiata, p. 214.

3. C'n/ptocephalus epipleuralu, p. 223.

4. Acolastus nigroplagiattis, p. 224.

5. Melitonoma marshalU, p. 216.

6. Anisogiiatha quadriplagiata, p. 220.

7. Miopristis pusilla, p. 220.

8. Mfheomorpha cmndea, p. 221.

9. Gynandrophthalma nitidicollis, p. 219.

10. Cheiridisia inornata, p. 226.

11. Atechna interruptofasciata, p. 241.

12. Pseudocolaspis costata, p. 230.

4. On a new Flagellate Protozoon of the Genus Lophomonas.

By E. H. J. Schuster, E.Z.S.

[Received January 31, 1898.]

In the year 1860 Stein established the genus Lopliomonas for

the reception of a Flagellate Protozoon observed by him inhabiting

the intestinal canal of Blatta oHentalis, to which he gave the

name Lophomonas hlaitarum. The same species was observed

shortly afterwards by O. Butschli under similar conditions. The



p. Z.S. 189 8. pi.xxn.

11

'W.PurkisE del. etUth West, NewmaTi imp

.

New species of African PliytopTiago-as Coleoptera.





] 898,] NEW SPECIES OF LOPHOMOXAS. 243

latter also described another species with the same habitat, under

the name L. striata.

Mr. Saville Kent, who established the family Lophomonadidse

to receive this genus, in the ' Manual of the Infusoria,' gives the

following diagnosis, viz. :
—

-

" The genus Lophomonas Stein.

" Animalcules free-swimming ; somewhat plastic and variable in

form, spheerical, ovate or fusiform, bearing at the anterior ex-

tremity a crescent-shaped fascicle of long slender flagellse ; endo-

plast sometimes distinct ; contractile vesicle not yet recognized

;

inhabiting the intestinal canal of various Insecta."

On examining the contents of the intestine of Blatta amen-
cana I observed a form which, although it possessed all the

generic characteristics above cited, differs very markedly from

either of the two species hitherto described, and which I propose

to designate hy the name Lopliomonas sulcata (fig. 1).

Fig.l.

Lophomonas sulcata, X 800.

L0PH0M0I?^AS STJXCATA, Sp. n.

This Protozoon is of comparatively large size, being about 60 or

70 ju or 3^ inch in length ; whereas L. hlattarum is g-^ in length,

and L. striata ^. The body is subfusiform in shape, with the

anterior extremity truncate and bearing the fascicle of the f^agella,

and the posterior extremity bearing a tail-like projection, ex-

ceedingly variable in length (in some cases this projection is almost

entirely absent, in others it was fully half the length of the body).

The body is divided by a deep sulcus into two lobes, and the whole

surface is covered by well-marked oblique striae; the internal

protoplasm is hyaline : no endoplast (after treatment with osmic

acid and picro-carmine) or contractile vesicle was observed.

Although I have watched several living specimens, I have never

seen a solid particle of food-matter ingested, and therefore consider

it probable that the animal obtains nourishment by the absorption of

dissolved proteids, &c., over the entire surface of the body. These

Protozoa were present in only one part of the alimentary canal,

namelv, in the upper part of the colon.

16*
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la some cases NyctotJierus ovalis Leidy, and almost always

LopJiomonas hlattarum Stein, accompanied it, but neither of these

species was at any time taken in any other part of the alimentary

canal. This perhaps is due to the salivary excretion exercising a

poisonous influence on these animals. This view was suggested

by one of the observations of Professor G-rassi and Dr. Sandias on
the Termites, an account of which appeared in the ' Atti dell'

Accademia Gioenia di Scienze Xatiu-ali in Catania,' 1893-4, and
was translated by Mr. W. F. H. Blandford in 1S97, in the
' Quarterly Journal of Microscopic Science.' Among the Termites

under particular circumstances certain individuals are fed on the

secretion of the salivary glands of others, and under such con-

ditions these individuals, although normally rich in parasitic forms,

have been observed to contain none whatever.

Another fact worthy of note is that although the immatui'e

forms of Blatta americana contain a large number of infusorial

parasites, in the adults few, if any, are present. I examined the

contents of the rectum and the dejecta of Blatta americana, and
fouud two forms of cysts present ; one of these I think was the

Wi

Fig. 2.

LrPJ^^,^iia .rs

Possible cjst of Lophomonas sulcata ?, x 800.

cyst of Gregarina hlattarum. The other (fig. 2) was small and
spherical, and contained numerous oval spores. The latter may
be the cyst of LopTiomonas sulcata.
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April 5th, 1898.

Lt.-Col. H. H. GoDWiK-AusTEN, F.E.S., Vice-President,

in the Chair.

The Secretary read the following report on the additions to the

Society's Menagerie during the month of March 1898 :

—

The registered additions to the Society's Menagerie during the

month of March 1898 were 102 in number. Of these 22 were

acquired by presentation, 50 by purchase, 1 was born in the

Gardens, 8 were received by exchange, and 21 on deposit. The
total number of departures during the same period, by death

and removals, was 79.

Among these may be specially noticed :

—

An example of the Galapagan Tortoise (Testudo (/alapagensis),

one of the Giant Tortoises of the Galapagan Islands, deposited

by the Hon. Walter Eothschild, F.Z.S., on March 27th. This

Tortoise is believed to be about 130 years old, and is said to weigh

about 85 cwt.

Mr. Oldfield Thomas exhibited a series of specimens of a

Siamese Squirrel provisionally assigned to Sciurus finlayson

Horsf., which had been obtained at Ayuthia, Siam, by Mr. Stanley

S. Flower, to illustrate the remarkable variability to which this

species was subject. The specimens had all been shot in one grove

of trees a few miles north of Ayuthia on Feb. 5, 6, and 7, so that

the factors of local and seasonal variation were entirely excluded,

and these Squirrels were thus most valuable material for the studj

of individual variation in colour.

After eliminating duplicate specimens, the following seven forms

could be distinguished :

—

1. Head and back dark grizzled, more or less tinged with rufous.

Ears, feet, and belly red. Tail grizzled black and yellowish.

2. Like no. 1, but the muzzle partly white, and the tail broadly

washed with rich red.

3. Crown and back still dark grizzled I'ufous, but muzzle, ears,

hands, feet, and whole of belly white, as they were in all the

succeeding specimens. Tail as in no. 1.

4. Like no. 3, but tail above grizzled blackish washed with red

(as in no. 2), beneath white (as in no. 7).

5. Crown and back grizzled whitish-grey, the rufous tone quite

gone. Tail grizzled, washed with huffy instead of rufous.

6 & 7. Like no. 5, but the tail in the first grizzled, washed with

white, and in the second quite white.

Finally, the type of S. finlaysoni was wholly white, while at

the other end of the series forms such as '^ S. ferruc/ineus" and
" S. splendidus " were rich red throughout.

At first sight it might be supposed that it would be hopeless to
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look tor auy explauatiou of these colour-variations, aud that their

wonderful differences rendered useless any stud}' of them for

systematic purposes. But further consideration seemed to show
that all the variations, diverse as they were, might be explained by
the combined influences of albinism, melanism, erythrism, and
xanthism on a natiu'ally Aariable species. In the present series

melanism did not occur, as it did in some of the other described

forms ; but a greater or less degree of albinism might easily be

responsible for the whitening of the muzzles, ears, feet, bellies,

tails, and ultimately of the whole animal, and erythrism for the

different degrees of red present on different specimens. Finally,

xanthism, of which the best known instance was the common buff-

coloured variety of the Mole, might be responsible for the buffy

washing on the tail of specimen no. 5 described above.

If this explanation were correct, we should, after the elimination

of the affected specimens, be able to look upon example no. 1 as

the normal primitive form the colour of which might be accepted

for comparison with that of allied species, just as if S.Jinlat/soni

were no more variable than other Squirrels. A similar sort of

elimination had to be practised in studying European Squirrels,

among which the many individuals affected with melanism had to be

withdrawn fi'om consideration before any satisfactory study could

be made of the local coloration.

Erythrism in Mammals, and especially in Squirrels ', had often

been observed before, while in combination with albinism it

bad been found to present an explanation of the remarkable

colour-phenomena occurring in the Spotted Cuscus {Phalanger

maculatus) ^.

The following papers were read :

—

1. Ou the Species of the Genus Millejjora : a preliminary

Communicatiou. By Sydney J. Hickson^ M.A,, D.Sc,

F.R.S., F.Z.S.
[Received April 5, 1898.]

The phylum Coelentera presents us with many families and

orders of animals in which our knowledge of the characters

which can be satisfactorily used for the purpose of systematic

classification is singularly deficient. In the Madreporaria, the

Grorgonacea, and the Milleporidje the form of growth of the

colony, the colour, aud the structure of the hard skeletal parts are

the only characters which have been used for the diagnosis of

genera and species. In many cases it is probable that the

diagnosis afforded by these characters should be considered to be

satisfactory, but as the number of specimens in our museums

1 Cf. P. Z. S. 1886, p. 77.
2 Oat. Marsup. B. M. p. 199 (1888).
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increases it becomes more evident that in others uo satisfactory

classification can be framed until we have a thorough knowledge
of the anatomy of the polyps which construct these skeletons and of

the canal-systems which bind them together into colonies.

In some genera of Madreporaria, for example, of which the

skeletal chfiracters only are known, a long series of intermediate

stages can be found between the type specimens of the different

species, and every new collection of specimens that is examined
increases the difficulty of deciding whether a particular inter-

mediate form belongs properly to one species or another. Moreover,
in this same group the outlying species of one genus resemble the

outljdng species of another so closely that it is often a matter of

great difficulty to determine, on our present system, to what
genus a particular specimen belongs.

Nearly every important systematic work on these Coelenterates

contains some remarks about the difficulty of determining species,

and examples are quoted of series of intermediate forms con-
necting closely allied species. If it were possible to frame some
general rule for the correct definition of a species, which Avould

be agreed to by all systematic zoologists, our task might be less

difficult than it is ; but, as matters stand, the conception of what
is a species of one worker is so different from that of another
that there is constantly going on a see-saw of construction and
destruction of new species in our systematic literature.

I do not propose to attempt to define the conception "species"

in Coelenterates, but I think that all zoologists would agree that, if

a form which is known as species A were proved to give rise to an
embryo which grew into a form which had hitherto been known
as species B, the two forms would have to be merged into one
species with one specific name. Similarly, I imagine that all

zoologists would agree that if a coral known as species X changed
in the course of its life-history into a form known as species T,
then the forms X and T should be regarded as one species and
retain only one name. In the absence of any experimental proof

that the embryo of one so-called species of coral gives rise, imder
any circumstances, to another so-called species, or that one
so-called species changes in the course of its life-history into

another, it is necessary to examine with very great care the

anatomy of the soft parts as well as the skeletal structures, in

order to determine whether it is possible or even probable that

such changes actually occur in nature. If we find, then, that the

polyps or reproductive organs of a coral with one form of growth
are essentially different from those of another form, we may
consider there is good reason for believing that such changes do
not occur and the species founded on the skeletons are good ; but

if, on the other hand, the polyps, reproductive organs, and other

characters of the two forms are essentially the same, then there is

reason for believing that the species founded on skeletal characters

may not be good.

Before proceeding farther with this discussion of the characters
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which may be used for distiuguishiug species iu Cujleiiterates, it

may be well to describe briefly the general results of my obser-

vations on the genus Millej^ora. This genus stands quite by itself

among living corals. No one genus of the other Hydrocorallines

can be confused with it, both the living tissues and the hard

skeletal parts being perfectly distinct. It is widely distributed

through the tropical seas, occurring in the Red Sea, Indian Ocean,

Malay Archipelago, Tropical Australian waters. Pacific Ocean, and
in the seas of tlie AVest Indies. It is essentially a shallow-water

genus, living iu abundance in most of the coral-reefs, and not

occurring in greater depths than 15 fathoms.

The form varies immensely. It may be broadly lamellate or

densely branched, or anastomosing, or it may form thin incrusting

plates on dead corals. In all large collections of Millepores series

of intermediate forms may be found between all the most pro-

minent types.

The clifficulty of defining and describing the species of this

genus has been commented upon by several authors. Dana, for

example, says " There is much difficulty in characterizing the

IMillepores on account of the variations of form a species under-

goes and the absence of any good distinctions in the cells. The
branched species are often lamellate at the base, owing to the

coalescence of the branches, and the lamellate species as well as

the branched sometimes occur as simple incrustations." My own
investigations confii^m and amplify Dana's statements on this

point.

Notwithstanding these difficulties a large number of species of

the genus have been described. In the writings of the older

naturalists many species were described which have since been

relegated to other classes of the animal kingdom, and in palseonto-

logical literature we find many species of fossil corals referred to

the genus on erroneous or very unsatisfactory grounds.

Apart from all these, which may be left out of consideration in

this paper, no less than 39 species of the genus Millejiora have

been described.

The characters which have been used for determining these

species are:— (1) The form of the corallum. (2) The size of the

pores. (3) The degree of isolation of the cycles. (4) The pre-

sence or absence of ampullse. (5) The texture of the surface of

the corallum.

(1) The Form of the Corallum.—This feature is even more
unsatisfactory than I anticipated at the beginning of my inves-

tigation. In the first place, attention has been called by Dana,

Duchassaing and Michelotti, and others to the fact that MiUepora

grows in an incrusting manner on many objects, and thereby

assumes the form of the object on which it grows. It is quite

easy to distinguish such forms as incrusting forms when they

have only partially covered such objects as the horny axis of a

Qorgonia, a glass bottle, or an anchor ; but in many cases the

object is so completely overgrown by Millepore and other marine
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zoophytes that its presence is uot discovered until a fracture is

made. To give only one example to illustrate this point :—

A

specimen in the Manchester Museum was named Millepora

intricata, and, on comparing it with the description of the species,

I thought at first that the name was correct. On breaking it into

two pieces, however, I found that the form it had assumed was

due to the fact that it had grown over a small piece of wood.

In a still greater number of cases, however, the Millepores grow

upon the dead coralla of other Millepores or Madrepores or other

white corals, and then the difficulty of determining whether the

form of the specimen is due primarily to the liviug coral or to the

one on which it has grown becomes extreme. There is a large

specimen in the collection brought home from New Britain by

Dr. AVilley, of very irregular form, one part of which has a form

like that attributed to the species JM. plicata, another part to the

species M. verrucosa, but a broken knob shows quite clearly that a

part of this great mass has grown over a dead coral. It would

consequently be quite impossible to determine with any degree of

satisfaction to which of the already-described species it belongs,

unless every knob and projection were broken ofi to see whether

the dead coral extends as a basis through the whole piece.

In the second place, the immense amount of variation in form

which occurs in large specimens of Millepora, and, indeed, in many

small specimens too, leads to verj^ great difficulties in the deter-

mination of species which have been described on form as the

principal character. In Dr. Willey's collection there is a series of

varieties of growth leading from a massive lamellate form to a

complicated branching and anastomosing form.

A careful study of these skeletons, then, points very definitely to

the conclusion that the general form of the corallum of Milhpora

should be used, not as a primary, but as a very subsidiary character

in the description of species.

The form assumed by the corallum must depend upon many

circumstances connected with the exact spot on which it grows.

If a Millepora embryo happens to become fixed on a large piece of

dead coral, it will form a large incrusting base, and such a base nearly

always gives rise to a lamellate form of growth ; if, on the other

hand, the embryo settles on a small stone or other object, lamellate

gro\vth is impossible, and the corallum will be ramified.

The growth of the corallum must. also be influenced by the

propinquity of other corals. Its form must be adapted to the

space left between its neighbours on the crowded reef. Again, its

form must be modified by the depth of the water in which the

embryo happens to develop. As Duchassaing and Michelotti

pointed out long ago, Millejoora often grows in very shallow water

and is consequently unable to develop in height. Specimens that

happen to fix themselves on foreign bodies on the edge of the

reef at a depth of 5 or 6 fathoms can and do grow to a very great

length without impediment.

It is also extremely probable that the available food-supply, the
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particular set of the tides and currents, and the chemical com-
position of the sea-^^'ater, particularly as regards the amount of

calcium carbonate it holds in solution, vary very considerably in

different reefs and in different parts of the same reef. Such
variations must affect the rate of growth of Millepores, and I

think it is reasonable to believe the mode of growth also.

(2) Tlie Size of the Pores.—Dana, Milne-Edwards and Haime,
and Quelch have used the size of the pores as a specific character,

but, with one exception to be referred to presently, they give

no measurements, being contented to use the expressions " very
small," " large," " minute," &c. Unless the zoologist has an
immense number of specimens from different localities to compare
one with another, it is difficult for him to understand what is

meant by such expressions : but even the naturalists of the great

national collections would be mystified by the case of 31. alcicornis,

whose gastropores are accoi-ding to Quelch xevy large, and accord-

ing to Milne-Edwards and Haime " tres petits." I have measured
a very large number of gastropores, taking for each specimen an
average of 6 or 12.

The greatest average diameter of the gastropores I have found
is 0-37 mm., the smallest is 0'13 mm., so that the difference

between those pores which might legitimately be called "very
large "and those that are " very small " is 0-24 mm. But these
" large " pores are very rarely seen ; the great majority of the

gastropores are between 0-3 mm. and 0-2 mm. This general

result agrees fairly well with the only measurement I have been
able to find in the literature of the subject, namely that of

M. murrayi by Quelch, which is given as 0*25 mm.
The question that had next to be considered was whether there

is any other feature constantly associated with large pores and
with small pores. The large pores are very constantly found in

specimens with thick lamellae or branches, while the small pores

are found on those of a more slender habit.

A further investigation of the question yielded an explanation

of the variation in the size of the gastropores, which proves that

it cannot be of any real service for specific distinction.

I found that in the gastropores of specimens of slender growth
there are only 3 or 4 tabuhe, while in those of more massive

growth there may be as many as 9 or 10 tabulae. This suggested

that the size of the gastropores depends upon the age of the

gastrozoid which lived in it, and, on measuring carefully a number
of gastropores from the base, middle branches, and growing-points

of a specimen in the Manchester Museum labelled M. compJanata,

I found that the average diameter of the gastropores at the base,

which we may assume in this case to be the oldest part, was
0'185 mm., on a middle branch 0-17 mm., and at the growing-

edge, i. e. the youngest part, it is only 0'13 mm. This general

result was confirmed by similar series of measurements on other

specimens. I also found that the greatest average diameter of
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gastropores which I have given above was obtained from the base

of a massive specimen, while the smallest was obtained from a

growing-edge of a slender specimen.

Moreover, it occurred to me that if the size of the gastropores

is dependent upon their age or the rate at which the gastrozooids

have grown, there ought to be, in some cases at any rate, a

difference between the average size of the gastropores on one side

of a branch or plate and that on the other ; those on the face most

favourable as regards food-supply in the living state should be

larger than those on the other." Measurements confirmed my
point, and I found a difference in two out of three specimens

between the gastropores on one side and those on the other as

great as 0-03 mm.
(3) The Degree of Isolation of the Cycles.—Moseley noticed that

in one specimen of Millepore taken at Zamboauga the cycles were

much more distinct than in other specimens, and suggested that this

feature might be of specific value. After very careful consideration

I am convinced that it cannot be. In many large specimens it

will be seen that the cycles are much more distinct in one part

than another. Sometimes the cycles are so crowded as to be

indistinct at the edge, and perfectly clear on the face or at the

base. The evidence points to the conclusion that in slow-growing

Millepores in unfavourable situations the cycles are distinct, and

that in fast-growing specimens in good situations the polyps are

formed in such great numbers that the cycles become confused.

(4) The Presence or Absence of Ampulla;.—The ampuUte of

Millepora were discovered by Quelch in a specimen obtained by

the ' Challenger.' He founded a new species for the specimen,

which he called M. murrayi, and used this feature as an important

specific character.

I have found that ampullae occur in plicate, ramose, and digitate

specimens, and, as will be explained later, the absence of ampullae

in any particular specimen merely means that at the time it was

taken it was not in a state of sexual activity.

It is greatly surprising how very rarely specimens are found in

this particular condition, but 1 believe that it must occm- in all

varieties at one time or another in their life-history.

(5) The Texture of the Surface of the Corallum.—The species

M. verrucosa of Miliie-Edwards, M. tuberculata of Duchassaing,

and M. striata of Duchassaing and Michelotti have been named

after the peculiarities of their surface.

I have had an opportunity of examining a very fine specimen of

a Millepore, resembling very closely the type of M. verrucosa, and

I found that on the summit of a very large number of the verrucas

there is a small hole of the shape of a keyhole, which leads into a

cavity formed by a parasitic cirripede (probably Pyrgoma milleporce).

On others, however, no such evidence of parasitic interference with

normal growth is apparent from the surface, but nevertheless

there is reason for believing that the tubercle may have been due
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to hypertrophy of the Millepore at a spot which was irritated by
some parasite, the parasite subsequently being overwhelmed or
killed.

Now it is not cirripedes alone which attack Millepores ; various
algae, worms, crabs, and other creatures settle on the Millepores
and cause profound modifications of their growth.

I think there is very good reason for believing that the warts,
tubercles, ridges, and the like which occur on the surface of these
corals are primarily due to parasites or to some other irritant,

and that it is very doubtful whether they are ever of specific value.

If they are to be used, however, it will be found that they lead
to many difficulties, as it is not infrequently the case that one side

of a lamella is tuberculate and the other is not, or that one lamella
or branch is covered with wart-like processes and the others are
smooth.

(6) The RelativeNumber ofDactyloporesayid Gastropores.—Finding
that all other characters derived from the skeleton are unsatis-
factory for determining and distinguishing species, I thovight it

possible that a good character might be found by calculating the
average number of dactylopores to each gastropore in a number
of species.

In many specimens the cycles are so close one to another that
it is often difficult to determine to which cycle a particular dactylo-
pore belongs. In order, therefore, not to be misled, I used only
those cycles which were clearly defined from their neighbours.

In the following table I have put together the results of my
calculations on this point :

—

Accepted specific names
of specimens.

(The name of donor and
locality in parentlieses.)

I. M. murraiii.

(Haddon, Torres Str.)

II. M. alcicornis.

(Brit. Mus.,W. Indies.)

III. M. alcicornis.

(Shipley, Bermudas.)

IV. M. alcicornis.

(Lister, Tonga.)

V. M. plicata.

(Hickson, Celebes.)

VI. M. coniflanata.

(Man. Mus., W. Indies.)

VII. M. alcicornis.

(Man. Mus., W. I.)

VIII. M. alcicornis.

(Agassiis, Bahamas.)

Number of

cycles

counted.

6

8

(i

12

12

12

7
100

7

13

Average No. of

dactylopores

in each cycle.

5-15

6-45

5«

6-7

5-08

7-08

6-28

5-82

614

5-5

Highest
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It will be seea from these figures that there is not much
variation in the average proportion of dactylopores to gastropores

in the different forms examined. The largest number of cycles 1

was able to count oq one colony gave au average of a trifle under 6.

It is noteworthy that this is the exact mean of the highest and

lowest averages obtained from smaller specimens on which only a

few cycles could be counted.

The extreme averages 5-08 and 7*08 (IV. & V.) do not show

so great a range as may be seen on different parts of a single piece

9 and 4, and 8 and 3.

On the basal incrusting regions of a specimen of Millepore in

the Manchester Museum I have observed several widely-separated

gastropores attended by only one, two, or three dactylopores, and a

similar paucity of dactylopores I have more recently noticed in

specimens from the collection made by Mr. Gardiner in Funafuti

aud Eotuma.
I may point to the figures obtained from an examination of the

specimens of M. alcicornis given to me by Mr. Lister to show the

variability of this feature in the colony.

The specimens were a number of broken branches, each a few

inches in length, beautifully preserved in spirit. Two specimens

were taken at random and twelve cycles counted on each. The
average of one came out 6-7 dactylozooids to each gastrozooid, and

of the other 5-08 dactylozooids to each gastrozooid.

The only author who has referred to the number of dactylopores

in each cycle is Moseley. He says that each group consists " of a

centrally placed gastropore surrounded by a ring of five, six, or

seven dactylopores," and oq counting the number of dactylopores

in each cycle that are drawn in Mr. Wild's picture in Moseley 's

' Philosophical Transactions ' paper I find that the average is 6.

In Milne-Edwards and Haime's figure of M. intricata there are

5 gastropores to 35 dactylopores ; of M. verrucosa, there are 7

gastropores to 32 dactylopores (?) ; in M. tuberculosa, 5 gastropores

to 18 dactylopores ; but it is not certain that these figures can be

absolutely relied upon. They are, however, on the whole, very

similar to my own results.

The general conclusions, then, that must be drawn from these

observations are :

—

That the number of dactylopores in each group is very variable

in each individual colony of Millepora. There may be, in fact,

any number up to 8 or 9.

That specimens of widely different forms of growth have ap-

proximately the same average number of dactylopores in each

group.

That the average number of dactylopores in each group for

specimens of all kinds is about 6.

That the average number of dactylopores to each gastropore

cannot be used as a specific character.

Anatomy of the Soft Parts.—I have examined the anatomy of the

soft parts of a large number of specimens preserved in alcohol by
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mounting them whole and by making series of vertical sections.

The following is a list of the specimens examined :

—

Form ofgrowth.
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the small nematocysts render them difficult to measure, but the

large nematocysts can be scraped off the surface of any pre-

served specimen in considerable numbers. The average size of

these nematocysts when ripe in specimens from Celebes, Bermuda,

Bahamas, I'unafati, Eotuma, the Eed Sea, Jamaica, and New
Britain is exactly the same—0-02 mm. x 0-025 mm. The number

of the nematocysts varies considerably, but as this must be

influenced by the manner in which the specimens were killed, and

by external" conditions affecting them before they were killed, no

differences of specific value can be framed from this feature.

The general anatomy of all these forms is in other respects, as

well as those mentioned, so much alike that I know of no means

of distinguishing one series of sections of well-preserved material

from another. There are no features of the soft parts which indicate

in the least the general character of the form and structure of the

skeleton they secreted.

By far the most interesting and in many respects the most

important structures of these corals are the generative organs, and

to them we should naturally turn for characters which might

assist in distinguishing species. Unfortunately, however, our

knowledge of these structures is vei-y meagre and does not at

present help us very much.

In the specimen presented to me by Prof. Haddon from Torres

Strait, I discovered that the male sexual cells migrate into dactylo-

zooids which become converted into medusae. These medusae,

when ready to become free, are situated in ampullae, which are

approximately 0'4 mm. in their greatest diameter: that is, in holes

in the skeleton larger than the largest gastropores. In another

specimen of a different mode of growth presented to me by

Mr. Gardiner from Funafuti I found numbers of these medusae in

ampullae of exactly the same size. The meduste of these two forms

are quite indistinguishable one from another. It seems probable,

then, that the Millepores from Zamboanga (Quelch), Jamaica, and

several others from unknown localities in which ampullae of this

character have been described bore in the living state medusae.

No gaps similar to these can be seen in any of the preserved

specimens which have been examined except those which contain

or have contained medusae. The fact that the largest ampullae of

all specimens are of approximately the same size, coupled with the

fact that the medusae of such different forms as those given me by

Mr. Gardiner and Prof. Haddon are exactly similar, suggests that

the medusae of all Millepores are similar. At any rate, there is no

evidence at present that there is any difference between the medusae

of the different forms.

It is a very extraordinary fact that the ampullae are so rarely

found. I have had the opportunity of examining carefully a very

large collection of Millepores collected in the West Indies, and

deposited in the Liverpool Museum. I failed to find a single

ampulla in any one of them, but a small skeleton sent to me by

Mr. Duerden from Jamaica exhibited an immense number of them.
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In the large collection at the British Museum only a few specimens

exhibit ampulla\

It seems to be certain, then, that the medusae are but rarely

formed, but when they are they are formed in very great numbers.

Gciural Considerations.—It appears to me that theseinrestigations

present very sti-ong reasons for believing that there is only one

species of Millepora. That one species must, on the ground of

priority, be called Millej^iora alcicoi'nis.

There are two courses open to us : either to assume that there

are characters still undiscovered which distinguish one species

from another, and on the strength of that assumption retain the

old specific names ; or to wait until such assumed characters are

discovered before recognizing more than one species.

Of these two courses the latter appears to me to be preferable.

If we consider a series of specimens, ff, 6, c, d, &c., are distinct

species, we assume that the embryo of a gives rise to a definite

form of coral, so like its parent a that it can be easily distinguished

from the forms h, c, d, &c. If, on the other hand, we consider them

as modifications in the form of one species, then we may consider it

possible that under different external conditions the embryo of a

may give rise to a form similar to 6, or c, or d, or any intermediate

or combined form of these varieties.

By the former course we are pi-actically denying the possibility

of considerable plasticity ; by the latter course, while not assuming

that it exists, we do not deny it,

jSTow the evidence in favour of the view that the Millepores are

extremely plastic in their growth increases with every new
collection that is examined. Nearly every large specimen shows

some branch or plate that is distorted, twisted, compressed, or bent

into a different shape from the rest of the coral ; its surface shows

galls, cups, tubes, warts for the accommodation of crabs, worms,

cirripedes, algae, and other so-called parasites. Nor is there any

greater constancy of form in the smallest independent specimens

that can be found. They may be simply incrusting, or may form

a simple crest, or a short pointed process from the base, according

to the character of the object on which they grow. It is therefore,

in my opinion, not only extremely inconvenient but positively

erroneous to consider those forms of gro\^th that may be grouped

round one " type " as a species distinct from those that can be

grouped round another " type." By this plan we either deny the

extreme degree of variability which there is reason to believe does

occur in nature, or else we employ specific names in a sense alto-

gether different from that in which they are used in the other

groups of animals and plants.

It w^ould be premature to propose to extend my remarks to other

genera of corals, but I have already pointed out that there are

some reasons for believing that there is not more than one species

in the Alcyonavian genus Tubipora and the Hydrocoralline Disti-

chopora. Our knowledge of the soft parts of Madrepm-a and other

genera of Zoantharian corals is so small that it is possible that in
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the future a very considerable reduction in the species of this

genus will also be necessary. Madrejpora itself is a genus with a

very wide geographical distribution in shallow tropical waters,

like Millepora. Its coralla are also subject to extraordinary varia-

bility iu their form of growth, and the species have been founded
on skeletal characters only. All the species, or many of them, may
be good, but the classification of the genus must be considered

to be unsatisfactory untU our knowledge of the anatomy of the
polyps of the different varieties has been considerably extended.

2. On the Perforate Corals collected by the Author in the

South Pacific. By J. Stanley Gardiner, M.A.,

Gonville and Caius College^ Cambridge.

[Eeceived January 31, 1898.]

(Plates XXIII. & XXIV.)

Of the Perforate Corals obtained by me in the South Pacific

I have been able to refer specimens to fifty-one species ; of these

fifteen seem to me to be new. Three of these have already been
described by Mr. Bernard in the British Museum Catalogue, and
the characters of twelve are now given. I have so far as possible

compared my specimens with those in the British Museum, and,

although I have referred back to the original descriptions in nearly

all cases, I give, for those genera of which the Museum has

published a catalogue, simply one reference, namely to that cata-

logue, by placing the number of the species in it after the name
in parentheses.

I am much indebted to Mr. Bernard for his assistance in

comparing the Astrceopora and Turbinaria, and for writing the

description of Montipora columnans. Prof. Jeffrey Bell, too, has
kindly placed at my disposal every facility which the British

Museum afEords.

I. Genus Madbepoea.

Madrepora Linnaeus, Syst. Nat. ed. x. p. 793 ; Duncan, Eev.
Madrep. p. 183.

The specimens of this genus in the collection are generally

rather small, most of them having been obtained by diving or
dredging. I have been able to refer specimens to 25 species, and
in addition I have described 3 which I consider new. Prom
Funafuti there are also fragments of two species from 30 fathoms,
two from 20 f., and five from 6-8 f. : of these, four species seem
to be new, but they are too small to attempt to describe. There
are, too, a number of young colonies unidentified.

Generally, on the reefs of Eotuma and Funafuti I found that,

although certain species are locally very common, there is little

' Communicated by W. Bateson, F.E.S., F.Z.S.

Peoc. Zool. Soc—1898, No. XVII. 17
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variety ; on shoals a few fathoms submerged, the latter is often

very considerable, one shoal off Oinafa, Eotuma, with 2-4 fathoms

of water, giving seven species, while I have been able to identify

only four from the reefs and boat-channel of that island. J'rom

Funafuti, three species are recorded from 35 fathoms and one from

30 fathoms.

1. Madbepora cbateeifobmis, n. sp. (Plate XXIII. fig. 1.)

The corallum is in the form of an oval-shaped cup 8 by 10 cm.

in diameter, and about 1-5 cm. deep, with one subcentral stem on

the underside ; its edge is about 3 mm. thick, and formed by a

mass of budding corallites. The epitheca is very evenly continued

underneath to the edge of the cup and shows a number of con-

centric lines of growth. The inner part of the cup is crowded

with small, very even-sized corallites : these in places may form

short lines of rather more prominent corallites, but there is no

greater approximation towards the typical axial corallite of the

Madrepora than there is in many of the Turbinaria. The corallites

are tubular, 2-3 mm. in length by about 1 mm. in diameter, and

somewhat appressed to the walls of the cup ; the upper openings

of the calices are •4-*5 mm. in diameter, and there are usually

7 in 1 cm. Grenerally neither septa nor columella can be distin-

guished, but there are often some larger spines at the edge

of the calice, which indicate their position. The walls of the

corallites are covered with relatively long, rough, flattened, blunt

spines, which in places give rise to irregular striations. The
ccenenchyma is a rather coarse reticulum, covered \^ith similar

spines ; it is well developed at the edges of the cup, but completely

hidden by the tubular corallites within.

Funafuti ; lagoon shoal.

There is only one specimen, which may be the young form of

some previously described species, but it does not appear like the

incrusting base of a colony, nor do its corallites correspond to the

descriptions of those of any of the species described in the British

Museum Catalogue. The colony, if it is, as I believe, adult, shows

an approach to the Turhinana, but, if young, indicates a stage

not far from that from which the Turbinaria and the Madrepora

diverged in their development.

2. Madrepora secunda, Dana (2).

The specimen, which is about 13 cm. high, very closely resembles

Dana's description. The branches are, however, more crowded and

grow almost vertically. The primary septa are distinct, the

directives being more prominent.

Funafuti ; outer reef.

3. Madrepora rottimana n. sp. (Plate XXIII. fig. 2.)

Corallum massive, of broad plates, formed by the fusion of

branches radiating from a short and stout pedicle. Two to four

plates thus formed generally arise from the pedicle and radiate
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out at rigbt angles to it, being often 20-30 cm. long by about 10

cm. broad at the base and tbe corallum 3 cm. tbick ; the end twigs

are incompletely fused. On the upper surface are a number of

conical elevations, really formed by the end twigs having turned

upwards and having budded out fresh twigs at their bases ; they

vary largely accordiag to position, but are seldom more than 3 cm.

high by l*5-3 cm. broad at the base. The axial corallites are

2*5-3 mm. in diameter, and are seldom more than 1 mm. exsert ;

the opening of the calice is about 1 mm. broad. The sides of the

cones and the upper surface of the corallum are covered by nari-

form or tubi-nariform corallites about 1'5 mm. in diameter by 2-3

mm. in length; they are generally about 3 mm. apart, and the

intervals between are occupied by small immersed or subimmersed
corallites. The primary and secondary septa are generally distinct

in the axial corallites, the directives nearly meeting in the middle

line, the secondary much narrower and thinner ; generally in the

radial corallites six very narrow thick septa can be distinguished.

The under surface of the corallum is covered with round immersed
corallites about 1 mm. in diameter and 1-3 mm. apart ; the

primary septa are distinct, the directives more prominent. The
corallum is formed by very coarsely reticular elements, covered on
the upper surface by low granular spines, which may form stria-

tions ; the under surface of the plates seems to be thickened by a

true coenenchymatous formation, showing very clearly in section

two elements, the one parallel and the other perpendicular to the

under surface.

Rotuma ; outer reef.

This is by far the most abundant coral on the reefs of Eotuma,
and is found in places covering as much as 25 per cent, of its sur-

face. In general appearance its upper surface resembles M. smithi,

but the colony is always very distinctly pedicellate.

4. Madrepoea eobusta Dana (19).

Eotuma ; 4 fathoms. A fragment.

5. Madeepoea pulchea Brook (22).

Var. alveolata Brook.

I have referred, after some hesitation, a specimen to this species

and variety. The ends of many of the branches have been killed,

apparently by sand, and the remaining branches are stunted and
much divided near their apices.

Eotuma ; boat channel.

6. Madeepoea atjsteea Dana (35).

A much-branched specimen covered with tubi-nariform radial

corallites. The surface of the corallum is finely echinulato-striate,

and there are a few small obsolescent calicles between the large

radial corallites. The primary septa in the radial corallites are

deep but distinct.

Eotuma ; 3 fathoms.

17*
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7. Madrepora aspera Dana (43).

Botuma ; 3 fathoms.

8. Madrepora scabrosa Quelch (45).

A horizontally spreading, much divided branch, 14 cm. long, of

this species was obtained. The branch is 1'2 cm. thick at its

broken end, and the terminal branchlets, which grow up vertically,

are about -H cm. thick, 3 cm. below their apices. The corallites

correspond very closely to those of the type, but are rather more
appressed to the branches, and a few are large and subimmersed.

The under surface of the branch is finely echinulate, and tow^ards

the base bare of any corallites.

Funafuti ; 35 fathoms.

9. Madrepora reticulata Brook (52).

A specimen 15 cm. long was obtained, which closely resembles

the type. Some of the tubular corallites of the under surface are

6-9 mm. long and slightly proliferous; they are fused in many
places one with another, and by fusion with other branches,

towards which they may be growing, give rise to the close reti-

culations characteristic of the species.

Funafuti ; 35 fathoms.

10. Madrepora profunda, n. sp. (Plate XXIII. fig. 3.)

Corallum consisting apparently of a number of stems arising

almost horizontally from an incrusting or pedicellate base, covered

above with low twigs about 4 cm. long by '6 mm. in diameter at

the base. Branches often somewhat augular, generally about
•9 mm. in diameter, in places forming a very irregular net\vork

with slightly elongate meshes. The axial corallites are usually

oval in shape, and vary up to 2"5 mm. in long diameter by 1*5 mm.,
the opening of the calice being about 1 mm. by -G mm., they are

about 1 mm. exsert. Eadial corallites near the ends of the branches

nariform and somewhat compressed, the rim of the calice extending

at right angles to the stem and its opening being oval or boat-

shaped ; a few are tubular and slightly proliferous. Toward the

bases of the twigs the radial corallites become gradually less

prominent, giving place on the main branches to subimmersed and
completely immersed corallites. The latter very regularly cover

the main branches, and are situate about 3 mm. from one another
;

they vary from 1-1-3 mm in diameter. In nearly all the calices

the primary septa can be recognized as narrow lamellae, the

directives rather more prominent ; in the immersed corallites the

secondary septa too are quite distinct. The siu-face of the

corallum is dense and very echinulate ; the walls of the corallites

are strongly striate, and their edges are much spined.

Funafuti ; 30 fathoms.

The specimens on which this species is founded consist of a

very large number of fragments, all obtained in the same haul of
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the dredge and probably from the same colony. The species,

though distinctly belonging to the subgenus Odontocyathus, differs

from all its previously described species in the extremely large im-
mersed corallites found on its main branches and under surface.

11. Madbepoba sxjbcttlosa Dana (97).

There are two specimens of this species in the collection, which
are prostrate in form and have the branches on the under surface

completely fused along their length except at the extremities.

The under surface, close to the pedicle, is bare even of completely
immersed corallites.

Funafuti ; lagoon shoals.

12. Madeepoea latistella Brook (107).

Funafuti.

13. Madeepoea srffEis-sis Brook (110).

I have referred a specimen 16 cm. in diameter "to this species.

The colony is very regularly incrusting, with short branches

4-6 mm. in diameter on the upper surface, often fused with one

another. Towards one edge some thicker branches project

horizontally ; they are very regularly covered with short branches

on their upper surfaces, but on the sides have a few tubular

corallites and on the under surface immersed calices. The surface

of the corailum is very regularly echinulate, in some places striate.

Funafuti ; outer reef.

14. Madeepoea hebes Dana (128).

Eotuma ; 4 fathoms. A fragment.

15. Madeepoea moxticuxosa Brook (130).

A small specimen 17 by 10 cm. was obtained. The corailum is

3'5 cm. thick where it was broken off from a larger mass and
about 1 cm. at the edge. The upper surface is covered by low
subconical prominences -o-l'S cm. high. The edge is slightly

lobed and crowded with subequal, low, thick-walled corallites,

among which the axial can scarcely be distinguished.

Eotuma ; outer reef.

16. Madeepoea htspida Brook (132).

The specimen, which consists of one thick, somewhat rounded
branch about 26 cm. long, corresponds very closely in all respects

with the type. It is 7 cm. thick at the base, and evidently grew in a

semi-recumbent position ; the under surface, where it is not dead,

is smooth and has a few scattered immersed corallites.

Eotuma ; outer reef.

17. Madeepoea sectjeis Dana (133).

"Wakaya, Fiji ; outer reef.
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18. Madbepoba C0NEATA Dana (134).

Thera are four specimens of this species, three of which consist

of horizontally spreading plates with well-developed epitheca, while

the fourth is a much-contorted stem 4"5 cm. high.

"Wakaya, Piji, and Funafuti ; outer reefs.

19. Madbepoba feitticosa Brook (140).

Funafuti ; 6 fathoms. Fragments.

20. Madbepoba gemmifeba Brook (146).

A branch obtained off the chain of a buoy in Levuka Harbour,
Fiji, weighed 20 grams, a growth of not more than 22 months.
Levuka and Wakaya, Fiji ; 0-6 fathoms.

21. ]\Iadbepoba seeiata Ehrenberg (156).

E/Otuma ; 3 fathoms. Fragments.

22. Madbepoba b^odactyla Brook (168).

There are two specimens of this species, the one closely

resembling the type aud the other the variety from Eodriguez,

mentioned in the Brit. Mus. Catalogue.

Funafuti ; outer reef. Eotuma ; 3 fathoms.

23. Madbepoba lobipes Brook (176).

I have referred a small specimen to this species. Its surface is

very distinctly echinulato-striate, and its branches have in one place

anastomosed one with the other.

Funafuti ; 6 fathoms.

24. Madbepoba poltmobpha Brook (182).

Eotuma ; 3-6 fathoms.

25. Madbepoba angulata Quelch (212).

1 have referred a branch to this species, which verj^ closely

resembles the type. The radial corallites on some of the twigs are

situated very regularly in four rows.

Funafuti ; 35 fathoms.

II. Grenus Tuebinaeia.

Turbinaria Oken, Lehrb. der Natur., Zool., 1815.

There is a marked absence of this genus both at Funafuti and
Kotuma, only one colony haviug been fouud, while in Fiji three

species were obtained.

1. TuBBiNABiA danae Bernard (3).

There are two fragments of this species, which very closely

approach the types. The largest of the two specimens is a pro-

nounced inner fold, having on its edge very prominent corallites,

some being 6 mm. long with buds at their sides.

Wakaya, Fiji ; lagoon, 1-2 fathoms.
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2. TuEBiNAEiA SCHISTICA, n. sp. (Plate XXIV. fig. 9.)

Ooralluin very closely approaching that of T. orbicularis, but

altogether much thicker and more massive. Edge of the corallum

generally about 3 mm. thick, uot wrinkled on the under surface.

Calices usually 2-3 mm. in diameter, with margins slightly pro-

tuberant as tiiin rings about 1 mm. high. There are in most

calices 24 thin septa with rather rough edges, projecting but little

into the calice ; their upper edges project at a very acute angle to

the edge of the calices and their inner edges are almost vertical.

The columella is very conspicuous, round and rather protuberant,

situated about 1-5 mm. below the upper opening of the calice and

formed by a rather coarse flaky reticulum. The coeuenchyma is

composed of a fine reticulum, moderately spiny on the surface,

and formed of somewhat thin and flattened elements, which give

it a distinctly flaky appearance.

Wakaya, Fiji ; lagoon, 1-2 fathoms.

There are two fragments of this species, the edges of a cup.

The greater part of the under surface of the corallum of both has

been killed, giving somewhat the appearance of an epitheca, but

the sections show very clearly the extent to which it has gone on

;

the corallum of one piece, 3-5 cm. from the edge of the cup, is 2 cm.

in thickness, but of this the lower half is quite dead.

The species very closely approaches to T. orhicularis, but it is at

once separable by the characters of the coenenchyma.

3. TuBBiNAEiA PULCHEEEiMA Bernard (30).

One small specimen, weighing 45 grams, a growth of less than

22 months, was obtained off the chain of a buoy. Owing probably

to its position, its growth is rather more irregular than the type.

Levuka, Eiji ; harbour, 2 fathoms.

4. TuEBiNAEiA MBSENTEEiNA Bernard (37).

I have referred six pieces from the same colony to this species,

with which they closely correspond in their coenenchyma and in

the parts within the calices.

Eotuma ; pool in outer reef.

From my specimen, it seems as if this species should rather be

placed among the foliate types. The type specimen in the British

Museum grew probably in a hole near the extreme outer edge of

the reef, where its upper edges would be just awash at low tides,

and consequently would be unable to grow further upwards

;

everywhere between its folia also are the tubes of worms and
molluscs.

III. G-enus Aste^opoea.

Astroeopora BlainviUe, Diet, des Sci. Nat. t. ix. p. 348 (1830),

There are eight specimens of this genus, which I have referred

to four species. The genus, although represented by so few species,

is a fairly abundant one in the lagoon of Funafuti and the boat-
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channel of Eotuma. Great spreading masses are formed which

die in the centre and become somewhat hollowed out, but continue

to grow at the sides. The mode in which the colony grows,

whether explanate, pulvinate, or globular, is, I think, due to local

conditions as to depth below low tide and current, and also to the

character of the rock on which the embryo first fixed itself. In

my collection there are three specimens of A. listeri, one of which

is typically pulvinate, one shows approximation to the globular

type, while the third, a young colony about 6 cm. in diameter, is

distinctly globular. The great variety shown between the upper

and the inider sides of the species I have named A. tabulata seems

to show that there is little value in the naming of species of this

genus from the skeleton alone.

1. ASTE^OPOEA LiSTEEi Bernard (6).

This species seems to be an extremely variable one, but the three

specimens in the collection closely correspond to types in the

British Museum.
Funafuti ; lagoon.

2. AsTE^EOPOEA TABULATA, n. sp. (Plate XXIII. fig. 4.)

Corallum showing the pulvinate type of gi'owth. Corallites

slightly protuberant, hemispherical, generally about 3 mm. high,

often coalescing at the sides, but the valleys between usually distinct,

with here and there young corallites. The calices are from 1*8-

2-2 mm. in diameter 'and from 3-4 mm. apart ; the primary and

secondary septa are of nearly equal size, scarcely visible above, but

below can be traced as 12 very thin laminate narrow plates with

smooth edges, not meeting at "the centre. A few of the tertiary

septa are sometimes visible. About 7 mm. below the opening of

the calice somewhat thick tabulte, often arched in the centre, occm'

;

of these there are about 11 in 1 cm., but the septa are very

distinctly continuous through them and the cell is not filled up at

all with stereoplasm. The ccenenchyma is extremely echinulate,

ending on the surface with somewhat flattened low spinulous pro-

jections, which on the sides of the corallites tend to form very

regular striations. In sections the interlacing of the costal

elements from neighbouring cells is very distinctly visible. The

colour of the living colony is green.

Funafuti ; lagoon. Eotuma ; boat-channel.

I have referred to the same species another specimen from

Funafuti, which is apparently the under part of a colony, the top

of which has broken off and rolled over; the greater part of it

has been killed by incrustiug nullipores and the corallites on its

surface do not generally project. The calices vary greatly in size,

and generally have the primary septa distinct and projecting

nearly to the centre of the cell ; the secondary septa are small.

The ccenenchyma is very echinulate, and the section shows the same

arrangement of the tabulae and of the costal elements as in the

types above.
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3. AsTE^OPOBA PUNOTiFEEA Bernard (11).

I have referred a specimen to this species, but I am doubtful

whether the species is really distinct from A. listeri.

Eotuma ; boat-channel.

4. AsTE^opoRA OTALis Bernard (12).

There is one specimen of this species, which is considerably

larger than the type but exhibits quite as regular a mode of growth
and differs in no respect.

Funafuti; lagoon.

IV. G-enus Moiitipoea.

Montijjora Quoy & Graimard, Voy. ' Astrolabe,' Zooph. p. 247
(1833).

Montipora Bernard, Brit. Mus. Cat. Madreporaria, vol. iii. (1897),

p. 13.

Of the nine species represented, all with one exception were
obtained from the comparatively still water of the lagoon or boat-

channel.

The living tissues form a layer a few mm. thick on the surface

of the colonies ; underneath this the corallum is generally much
corroded, and bored by Chsetopoda, Gephyrea, and Mollusca, espe-

cially Litliodomus. The massive forms, after attaining a certain

thickness, are often killed at the base by sand, &c. ; the dead part

begins to be corroded, but a fresh growing edge forms, and a con-

stant struggle seems to be going on between the edges and the

sand beneath. Often the stem becomes completely worn through,

so that the mass falls over, and is at once killed by the sand, in its

turn perhaps forming a fresh foundation for the larvae of the same
or some other genus of coral. It is interesting to note that I

never found any colony with the upper part hollowed out or dead,

or in any way exposed at even the lowest tides.

I am indebted to H. M. Bernard, Esq., M.A., of the British

Museum, for naming the species. Of these, four are new and
three have been already described in an appendix to the British

Museum Catalogue of the genus. Mr. Bernard has also very
kindly described the new species, M. columnaris, here given.

A. Foveolate.

1. Montipoea columnaeis Bernard, n. sp. (Plate XXIII.
fig- 5.)

Corallum grows in erect, irregular spikelets, thickened by re-

peated incrustations. Tips pointed or flattened. Each new growth
forms a living cap on the stock, 6-7 cm. in length.

The calicles are numerous, almost uniformly scattered, about
1 mm. apart and '6 mm. in diameter, with many smaller appearing
on the thick interstitial ridges ; conspicuous, deep, with open fossa

and feeble septal apparatus (from 6-12) ; with solid columella-like

body, deep down in the fossa.
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The coenenchyma consists of a dense reticulum, which early

solidifies, tending thereby to diminish the apertures of the calicles

and to further obliterate the septa. In the section of the column
the thin axial strand is hardly distinguishable from the cortical

layer ; both are very dense. At the tip of the growing stock the

reticulum may be lighter and run in parallel strise up the growing
point. The interstitial ramparts, which are more or less obliterated

towards the bases of the stock, are round and thick, but near the

growing point may be sharper and thinner.

Rotuma ; boat-channel. Wakaya, Fiji ; lagoon.

Under this heading two specimens, which appear to be

related, are grouped in spite of some important differences.

Superficial)}'^ they I'esemhle detached spikes of M. irreijuJaris from
Zamboanga. They difi'er, however, in the apparent absence of any
expanding and incrusting base, in the smaller size of the calicles,

in the chai-acters of the septa (which are very well developed

in M. irregularis), and in the density of the cross section. In
31. irregularis the spikes appear to grow rapidly and to be through-

out of a light spongy reticulum. In the coral under discussion

the growth is apparently slow and the corallum early solidifies.

The two specimens differ in that the one from Eotuma has a

sharp pointed tip (with a few broken off spikes), the septa very

fully develojied and the coenenchymatous reticulum dense, even

right up to the growing tip ; while in the specimen from Fiji the

tip is a sharp flattened edge, the septa are rather better developed,

and the reticulum near the growing tip is lighter, more delicate,

striated as mentioned above, and the whole is more foveolate.

The two specimens are classed together because the manner of

gi'owth appears to be the same, both have nearly solid section, and
the lower, more adult portions of the stocks are very similar.

Owing to the flattening of the interstitial ramparts near the bases

of the stocks, the specimens might perhaps be classed under the

heading glabro-foveolate.

2. MoNTiPOEA rovEOLATA Dana (39).

One specimen from Eotuma shows typical foveolation on one

side, but on the other the ramparts are broken up into curved

plates (c/. specimen c Brit. Mus. Coll.), which tend to rise above

the level of the surface (Bernard).

Eotuma ; boat-channel. Wakaya, Fiji ; lagoon.

3. MoxTTPORA sociALis Bernard (40).

The specimen of this species differs from the type specimens in

the Brit. Mus. (which are fragments from the edge of a larger

stock) chiefly in being massive and of a closer consistency. The
ridges thinner, sharper, and taller (Bernard). The calices are

larger than in the type, being from 1-1"5 mm. in diameter

;

primary septa also distinctly larger than secondaries.

Eotuma ; boat-channel.
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4. MoNTiPOEA PEOFiTNDA Bernard (137).

Funafuti ; lagoon,

5. MoKTiPOEA CALicuLATA Dana (41),

Var. piriforynis Bernard (pp. 59 & 178).

Funafuti ; lagoon.

6, MoNTiPOEA SAXEA Bernai'd (139).

Besides the two specimens in the British Museum, there is a

third specimen at Cambridge, which appears to be the free end of

a massive block.

Its edges are perfect, about 3 mm, thick, either creeping over a

much-corroded substratum of the same species of coral, or free for

2-3 mm., and closelj'- followed by a well-developed epitheca.

Funafuti ; lagoon.

7, MoNTiPOEA TEEETJCOSA Lamarck (80).

On one specimen a colony of Pocillopora suffruticosa has settled.

Funafuti; lagoon.

8. MoNXiPOEA 1>'C0GNITA Bernard (109 & p, 181).

This species grows in large, generally horizontally spreading

masses, sometimes a metre or more in diameter, with a broad

attachment in the centre. The edges are often free for 30 cm, or

more, but occasionall\' supplementaiy attachments are formed to

the rock beneath. The upper surface, especially over the central

point of attachment, is studded with nodules, 3-6 cm. high, often

dead at their summits.

Funafuti ; 0-7 fathoms, extremely common both in the fissures

of the outer reef and on the shoals within the lagoon.

9, MoNTiPOEA GEAKCFEEA Bernard (141),

Funafuti ; lagoon.

V. Genus Poeites,

Porites {pars), Lamarck, Hist. Anim. sans Vert. ii. p. 267 (1816).

Pontes, Duncan, Eev. Madrep. p. 187.

There are 45 specimens of this genus in the collection, some
fragmentary. I have been able to refer 38 of these to 9 species,

the variations in which I have carefully recorded. Of these

6 species seem to me to be new, and I have redescribed one old

species (P. arenosa) and added two varieties to it, I have had the

advantage of comparing my specimens with the ' Challenger' types

in the British Museum ; these seem to have been described rather

hastily, and at least two from worn specimens, the characters of

the calices of which are rather obliterated.

The youngest colony in the collection, which I have not referred

to any species, has 9 calices in 3 rows. The massive colonies
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seem to me to be formed from such by the edges creeping out by
budding-off calices regular!}^ in lines. Then thickening takes place
by the dii-ect upward growth of the cells and budding in the cell-

walls, where thi-ee or more calices meet.
It is interesting to note that no branching-forms were obtained

at Funafuti or Rotuma, and that no colonies were found on the
outer reefs proper of these islands.

1. PoEiTES ALTEOLATA Edwards & Haime. (Plate XXIV.
fig. la.)

Porites alveolata Edwards & Haime, Cor. iii. p. 178.

I have referred a small, closely incrusting colony to this species.

Its calices are small, 8-9 in 1 cm., generally considerably deeper
than broad, with relatively thick walls covered with rough, some-
what granular spines. The septa are 12 in number, thin, and
little projecting, with almost perpendicular edges. In front of

and joined below to the primaries are 4-6 thick, rough, but little

projecting paU. Deeper in the calices both these and the septa

seem to be united by a ring of corallum, leaving in the centre, as

there is no columella, an extremely deep axial fossa.

Eotuma; boatr-channel.

2. Porites tieidis, n. sp. (Plate XXIV. figs. 1 6, 2.)

Corallum massive, uneven, irregularly monticulose, incrusting at

the base
;
growing edges thin, generally not more than 2-3 mm.

in thickness, closely covered by the epitheca, and often free for

5-10 mm.
Calices deep (1 mm.), polygonal, generally very regular in size,

1*5-2 mm. in diameter, or about 6 in 1 cm. ; in the deeper valleys

smaller and irregular, often elongate. Cell-walls very thin on the

surface, but much thicker below, being at the base of the calice

about a third its diameter in breadth ; where 3-4 calices meet
they are often much thicker, and fresh calices are budded-off.

Upper edges of the walls covered with low, blunt, rough spines,

and just within the calice, apparently attached to its wall, there

are 12 thick, rough, projecting spines, corresponding to the septa

which arise deeper. Secondary and primary septa often fused at

their edges, and fused to the latter are 4-6 generally thin, blunt,

rough, and little projecting pali. Lower in the calice a ring of

corallum is often seen, joining all the edges of the septa together

;

from this strands of corallum run to join in the centre of the axial

fossa, giving rise apparently to the small blunt columella, which is

almost as prominent as the pali.

In section the corallum is seen to be dense and heavy, the walls

of the cells thick and compact, with a very regular, close, palisade

arrangement across the cells below the base of the columella.

Var. APALATA. (Plate XXIV. fig. 1 c.)

The calices are generally less deep than in the type, and have
rather thicker walls. The septa are 12 in number, generally less
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regular and thinner than in the type, with their edges seldom

fused one to another ; in some of the cells 2-4 low pali can be

distinguished, appearing like mere thickenings at the edge of the

septa, but usually they are completely absent or quite indistin-

guishable. Columella generally absent or indistinct ; in some of

the calices strands of corallum occupying the bottom of the axial

fossa, which in others is very deep.

. The type specimens (4) of this species were all obtained from a

pool in the reef near the island of Solkopi, to the east of Rotuma.
The variety was found on the reef quite near, and probably the

variations in its calices are correlated with its position. The types

of the species are two massive pieces broken off from the edges

of colonies and two quite young colonies. The latter have the

corallum less dense, walls thinner, septa seldom fused, pali often

more marked and regular, and columella sometimes quite small or

even indistinguishable.

The specimen of the variety is rather more uneven and mamil-

late on the upper surface than the type. To it I have also

referred a small incrusting specimen, which differs in having the

septa more marked, regular, and broader, with both pali and
columella indistinct.

The calices in all the specimens are in places arranged in lines,

the walls between neighbouring calices in the line being thinner

than between the calices of the one line and the next ; such lines

are rather irregular, but usually seem to run parallel to the

growing edge. The colour of the living colonies, both type and
variety, was the same, a very bright dark green.

3. PoEiTES PURPUEBA, n. sp. (Plate XXIV. figs. 1 d, 3.)

Corallum massive, uneven, irregularly monticulose, and niam-

illate, or with short columniform outgrowths, incrusting at the

base
;
growing-edges 1-2 mm. thick, closely covered by the epitheca,

and often free for a few millimetres.

Calices usually quite shallow, polygonal, about 2 mm. in

diameter on the tops of the mamillations and on the columni-

form outgrowths, but much smaller in the valleys between and
irregular in outline. Cell-walls sometimes quite thin on the

surface and angular in section, but more often, especially near the

base of the colony, quite blunt and as much as '5 mm. thick.

Upper edge of the v\'all covered with rough blunt spines, on the

thin walls a single row flattened at i-ight angles to the wall

between neighbouring calices and appearing continuous with the

septa within each ; the thick walls present an appearance as of

three rows of spines, a central higher one, and a row on each side,

but the latter is really a large tooth on the upper end of the septa,

projecting in the thin-walled calices almost at right angles to the

walls, but in the thick-walled almost vertically outward. Septa 12,

secondaries often fused with the primaries, usually thin with

rather rough sides, projecting for about a third its breadth into
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the cell. Pctli usually 5-7, opposite and fused to the edges of the

septa, sometimes quite thin and styliform, but generally thick with

rugged sides ; their summits usually level with that of the wall

between the calices. Deeper in the cell septa and pali joined by
a ring of corallum, from which arise 3 or 4 strands to meet in the

centre of the calice, where the columella projects as a distinct thin

style with its summit in the thick-walled calices little below those

of the paH.

In section the corallum is seen to be composed of very coarse

elements disposed in a very regular cross palisade arrangement.
Funafuti ; lagoon shoals.

There are three specimens of this species—one a mamillated

mass about 6 cm. high by 7 cm. broad, the second a column-like

outgrowth, covered on the sides with mamillations, 11 cm. high

by 6 cm. in diameter at the base, while the third is a mass inter-

mediate in form between these two. The colour of the living

colony with the polyps expanded is a dark purple, that of the

cleaned corallum light brown.
The species is very abundant at Funafuti, and resembles in

some respects P. columaaris Kluuzinger, but I nowhere saw any-

thing approaching the long columniform outgrowths which are

described for that species.

4. PoRiTES TRiMURATA, n. sp. (Plate XXIV. figs. 1 e, 4.)

Corallum massive, uneven, slightly monticulose, incrusting at

the base, but in the larger colonies M^ith no free growing-edge

;

commonly flat table-topped, with a broad central pedicle and
edges about 7 mm. thick, covered with living calices which extend

for about 2 cm. on the lower side.

Calices polygonal, moderately deep, about 1*5 mm. in diameter,

or 6 in 1 cm., smaller in the depressions. Cell-walls very thin,

regular, dense, and with few perforations, covered on the upper
surface with thick, rough, slightly flattened spines, which corre-

spond in position to the septa in the calices on each side.

Septa 12, appearing on the walls •4--5 mm. below their upper
edges and projecting into the calices for about a quai-ter their

breadth, usually rather thick with bluntly spinulous summits and
rough sides ; inner edges seldom fused with one another, thickened,

rough, very slightly projecting, apparently due to the fusion with

the pali, which would then vary in number from 6 to 12. Inside

the calice, between the thin wall proper and the point where the

septa may be seen distinctly arising, the wall is covered with low,

broad, rough spines, which in some parts form a distinct ring

within the calice, arising inside the true cell-wall from apparently

another wall, which is closely connected to it by the elements of

the corallum. On the undersides of the table-formed colonies the

calices present the same characters, but the pali are more distinct

and only lie opposite the primary septa, with which they are fused

below. The septal edges and pali are joined below by a ring of

corallum, from which usually 6 elements arise, fusing in the centre
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o£ the calice, where a low, thin, often much-flattened columella

arises.

In section the layer with living tissues is seen to be about

3 mm. thick. The corallum is formed of fine elements, with a

very close-latticed arrangement, giving it an appearance of great

density. Where the living tissues do not cover the corallum, it is

much pitted and corroded.

Funafuti; lagoon shoals. Wakaya, Fiji ; lagoon.

There are in the collection portions of three colonies and one

young colony. The latter is closely incrusting at the base and
differs from the older colonies in having the inner wall of the

calices less distinct, in most parts seemingly fused with the true

wall. If the wall between the calices in the Pontes is, as I

believe, the true theca, then these inner walls must be regarded

as supplementary thecae. From the comparison of the exposed

sections of this species with those of P. purpun'a and P. viridis,

I am inclined to believe that the cell-walls of these and other

relatively thick-walled species are formed of three elements—first

the fused thecse which primarily would be double, and then two
supplementary thecae.

The pali vary extremely, but, from the comparison of the calices

in the different specimens, I think that all the septa have primi-

tively a prominent paliform tooth. In front of the primary septa

then appear the pah, thin, styliform, equally prominent projections,

which fuse almost at once with the edges of the septa, giving rise

to a crown of large and small prominences around the large central

fossa, in the middle of which the columella arises. Secondarily,

owing to physical causes, these may, I think, be enlarged on the

secondary septa, giving the appearance of a larger number of pah.

From the examination of a large number of specimens, it seems

to me that primitively there are 6 pali in all the massive species,

and that all modifications are really due to causes such as I have

sketched above.

5. PoEiTES UMBELLiFEEA, n. sp. (Plate XXIV. figs. If, 5.)

Corallum massive, uneven, slightly monticulose above, often

table-topped with a broad central attachment.

Calices polygonal, shallow, and almost superficial in places, about
1"3 mm. in diameter, or 7 in 1 cm. Cell-walls thin, with few per-

forations, with rough uneven summits without any definite spines,

but higher opposite to the septa. Within the wall arises a circle

of 12 thick, large, rough, thorny spines, with their summits level

with the top of the wall, lying on the top of a definite supple-

mentary wall (or theca), which is relatively more internal than
in P. trimurata, but less perfect, consisting in many places of

thickenings on the sides of the septa which have not yet fused.

The septa (12) then get very thin and almost smooth-walled,

running into the calice for about a third of its breadth, where the

secondaries and primaries are generally fused together and with

the pali, giving 6 large, rough, prominent styles with their summits
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little below that of the wall. In the centre of the cell the
columella is similar in appearance to the pali, and almost as pro-
minent, springing from the fusion of a number of strands of

corallum arisiug from a regular, deep ring joining the edges of

the septa and pali.

In section the corallum is seen to be formed of rather coarser
and more open elements than in P. trimnrata, with the usual
palisade arrangement. It is also distinctly less heavy.

Funafuti ; lagoon shoals.

There are two specimens, a chip from the summit of a massive
block and a part of the edge of a table-topped colony. The former
shows very well the triple nature of the wall, but has the pali and
columella less distinct.

The species is closely allied to P. trimurata, but is at once
distinguished by its smaller calices, more open corallum, and
regular pali.

6. PoEiTES PAEViSTELLATA Quelch. (Plate XXIV. fig. 1 g.)

Porites 2)cirvistellata Quelch, Challenger Report on Reef-Corals,

p. 184, pi. xi. figs. 8-8 a.

I have obtained two specimens of this species, which very
closely correspond to the type in the British Museum. The
calices generally are about 1 mm. broad, and the same in depth,
but near the edges of the colony tend to become somewhat larger,

thinner-walled, and almost superficial.

Eotuma ; boat channel.

7. PoEiTES ARENOSA Esper. (Plate XXIV. figs. 1 h, 6.)

Madrepora arenosa Esper, Pflauz. t. i., Suppl. p. 80, Madr.,
tab. Ixv. (1797).

Porites arenacea Lamarck, Hist, des Anim. sans Vert. t. ii.

p. 270 (1816).

Porites arenosa Milne-Edwards & Haime, Cor. iii. p. 180.

In the collection there are 13 specimens, which closely resemble
the published descriptions of this species, but all of which bear
considerable resemblances to P. lutea also. In addition I have
examined a large number of named (?) and other specimens in the
British Museum without being able to find any point which I
should consider of specific difference between them. I leave,

therefore, the additional characters of the two so-called species,

given by Klunziuger, Quelch, and others, with the remark that a
series shows very great variability in the arrangement of all the
parts within the calices, and secondly that no character taken
from the form of the colonies of the two species can be of any
specific importance. The description would then be as follows :

—

Corallum primarily incrustiug at the base, with a great tendency
to thicken, so as to form moderately thick flat masses with generally

level summits, but occasionally a few low, rounded elevations.

The top, on the colony reaching a certain size, invariably dies in
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the centre (or is killed by the accumulation of sediment), but the

polyps remain alive at the edges, which are usually not more

than 12 cm. broad, so that flattened, hoUowed-out masses often

2 metres or more in diameter result. The edges locally, however,

are often killed, so that the hving corallum forms no continuous

line but a series of blocks, varying greatly in size, round the

whole mass, often attached by their whole bases, but often by

quite narrow stalks, so that they are frequently broken off

(owing to the weakening caused by the boring into them of

worms and other animals). The growing edge of the corallum

where it is visible is extremely thin (1 mm.), very closely

incrusting, the epitheca extending nearly to the edge.

Calices polygonal, shallow, 1-4 mm. in diameter, or 7 in 1 cm.,

smaller in the valleys. Cell-walls distinct, thin and linear on the

surface, not thickened below ; upper edges smooth, undulating, or

covered with low, rough spines, corresponding in position to the

septa in the neighbouring calices. Septa 12, rather thin, almost

equal-sized, projecting into the calice for about a third of its

breadth ; edges of secondaries and primaries sometimes fused, with

generally three rough spiny prominences on the upper edges,

the first close to the wall of the cell, the second slightly deeper,

about halfway along, and the third at its free edge ; the latter

spine sometimes fused with the middle one, larger on the primaries

than on the secondaries, where it is generally scarcely distinguish-

able and rather deep in the cell. Pali 6, fused with the edges of

the primary septa, but little projecting above its edge ; their

summits about -4 mm. below that of the cell-wall. Septal edges

(and paH) often joined together, but no chstinct ring of corallum.

Columella very variable, often scarcely noticeable, but usually a

distinct, thin, flattened plate with its summit little below those of

the pali, arising from the junction of several strands of corallum

from the septal edges in the centre of the calice.

In section the corallum appears somewhat open, the longitudinal

elements rather coarse, while the transverse are very dehcate and
thin.

Piinafuti ; lagoon shoals and 7 fathoms.

Var. LUTBA. (Plate XXIV. fig. 1 h.)

Pontes conglomerata, var. lutea Quoy & Graimard, Voy. de

I'Astrob., Zooph. p. 249 (1833).

Porites lutea Edwards & Haime, Cor. iii. p. 180.

Pontes lutea Klunzinger, Die Korallthiere des roth. Meeres,

t. ii. p. 40.

In this variety the wall of the cahces is usually rather rougher

than in the type. The septa are slightly thicker, the two outer

sets of spines generally smaller, the edge of the primaries fused

with the pali, giving 4-6 large, thick, rough and prominent

points round the centre of the calice, in which a small low

columella can with difficulty be distinguished.

Funafuti ; lagoon shoals. Wakaya, Fiji.

Pkoc. Zool. Soc—1898, No. XVIII. 18
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Var. PAEViCELLATA. (Plate XXIV. fig. 1 1.)

In this variety the calices are much smaller than in the type,

being seldom more than 1 mm. in diameter. The calices are

similar in appearance, but the septa are rather rougher, and the

pali more distinct from the septa and more prominent than in

either the type or the preceding variety. The columella, too, is

thicker and more prominent.

Funafuti ; lagoon shoals.

The species above described is subject to much variation in the

parts within its calices ; and in different parts of the corallum

nearly all the stages between the type and these tAvo varieties can

be found. For instance, the septa in some cells of the same colony

are quite thick with no distinguishable pali, while in others the

septa are thin and the pali well marked, perhaps completely

separate from the septa. In a curve of variation of these

characters there would seem to be two prominent points which

I have recognized in my descriptions of P. arenosa and its var.

lutea. It seems to me, too, that P. conglomerata (Bsper),

P. ixirvistellata (Quelch), and probably several of the "West-Indian

species, will have to be placed under this head, when a long series

is examined.

The var. parvicellata differs mainly in the size of its calices, but

their great regularity precludes the idea of this being due to local

conditions.

The living colonies, which are of a golden-green colour, are

common on all the shoals of the lagoon of Funafuti, but are not in

any way uncovered, even at the lowest tides.

8. PoEiTES suPEEFirsA, n. sp. (Plate XXIV. figs. 1 m & 7.)

CoraUum rough, closely incrusting, retaining the shape of the

surface over which it is growing ; the edges thin, 1-1 -5 mm.,
closely followed underneath by the epitheca, often free for a few

mm. where the incrusted surface is uneven, and so easily bridging

over any small cavities in it.

Calices usually round, -S-'O mm. in diameter, in the depressions

polygonal and still smaller. Cell-walls very thick, obtuse and
solid, often as broad as the calices, but in the valleys quite thin

and angular. Upper edge of the wall covered with low, rough,

blunt spines, giving them a very granular appearance. Septa

somewhat irregular, usually 12, generally rather thick with rough

sides, arising deep down in the calices and projecting for about a

third their diameter, primaries and secondaries sometimes fused at

the edges. Pali fused below to the septal edges, thick, rough,

blunt and extremely prominent, their summits almost level with

the top of the walls. There is visible no complete ring of corallum

joining the septal edges and pali, but usually 3-4 strands from the

pali run across the calicular fossa, meeting in the centre, where a

small, prominent, styhform columella is situated.

In section the elements of the corallum present an open pali-

sade arrangement and are noticeably thin and delicate.
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Funafuti ; passage in reef, 5 fathoms.

The specimen is an incrusting growth 12 by 7 cm., in no part

seeming to be as much as 1 cm. thick. In places the edges have been

killed, and two pieces have thus been cut off, but were evidently

still alive when first obtained. The colour of the living colony

was green. The walls of the cells are studded, where three or

more meet, with the open ends of the calcareous tubes of some
worm ; these are about -4 mm. in diameter, and around many the

corallum has taken on an appearance as if they \^'ere lying in the

middle of a calice.

9. PoEiTES EXiLis, n. sp. (Plate XXIV. figs. In & 8.)

Corallum thin, incrusting, sometimes almost massive in the

centre, with a few mamillations
;
growing edge about 1*5 mm.

thick, often free for 2-3 cm., closely followed by the epitheca,

which usually exhibits regular concentric markings.

Calices shallow, about 1 mm. in diameter or 9 in 1 cm.,

polygonal or more or less round, in some parts arranged almost in

lines. Cell-walls thin but, oOTng to the upper edges being

covered with spines, flattened at right angles to the walls,

appearing on the surface rather thick ; these spines are very

rugged and correspond more or less to the septa. Septa 12,

thick with rough sides, projecting into the calice for about a

quarter its diameter ; the upper edge, where it is attached to the

cell-wall, carrying a large, thick, rough spine, projecting con-

siderably into the cell and somewhat upwards, below these

running into the calice at right angles to the cell-wall. Inner

edges of primaries and secondaries often fused, and below

connected together by a ring of corallum, sometimes incomplete in

one part. Pali generally 6, fused to the septa, rough but some-

what pointed, with their summits little below the level of the top

of the wall. Erom the ring of corallum extend inwards a number
of elements which fuse in the centre of the calice, where the

columella arises, styliform but very rough, with its summit almost

level with those of the pali.

In section the corallum is seen to be formed of rather coarse

elements, having the regular cross-palisade arrangement and
rather open meshes.

Funafuti ; 7 fathoms. Eotuma ; 3 fathoms.

There are three specimens from Funafuti, apparently from two
closely incrusting colonies, exhibiting typically the above arrange-

ment within the calices. The specimen from Eotuma has a few
low mamillations on the incrusting base ; while the calices over

the incrusting part are quite typical, those on these elevations

have their septa much thinner, arising higher up on the walls and
projecting straight into the cahces so as to often almost completely

obliterate both the large spine at their upper ends and the pali

fused to their free edges, the ring of corallum, joining which, is

usually higher up in the cell and more distinct. The colour of

18*
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the living colony is a brownish black, that of the cleaned corallum

brown.
The species is nearly related to P. lichen (Dana) and P. echinu-

lata (Klimzinger), but the arrangement of its septa and columella

is quite distinct.

In addition to those mentioned above I have fragments, which
I believe to be referable to P. yaimardi ("Wakava, Fiji), P. tenuis

(Eotuma\ P. favosa (Wakaya, Fiji), and P. crihrijjora (Eotuma),
although all of them exhibit considerable variations : three others,

all from Funafuti, seem referable to new species. Of the latter

I find no authentically named specimens in the British Museum,
but it does not seem to me advisable to make types of mere
fragmentary specimens, on which the variations cannot be properly

studied.

EXPLA^ATIOX OF THE PLATES.

Plate XXIEI.

Fig. 1. Madrepora crateriformis, n. sp., xi, p. 258.

2. Madrepora rotumana, n. sp., xi, p. 258.

3. yiadrepora profunda, n. sp., x i, p. 260. 3 a. End twig of same, X 1.

• 4. Aitrceopora tabulata. n. sp., X i, p. 264. 4 a. Single calice.

5. Montipora columnaris, n. sp., X 4, p. 285.

Plate X \ I V-

Fig. 1. Sections through the calices of the species of Porifts along the
primary septa and through the columella :—(a) P. alteolata

;

(b) P. riridis
;

(c) P. tiridk, var. apalata : (d) P. purpurea
;

(e) P. trimurata : (f) P. umhellifera : (^g) P. parnstellata •

(h) P. arenosa ; (k) P. arenosa, var. lutea
; (1) P. arenosa, var,

parvicdlata
;
(m) P. superfusa

; (n) P. exilis. x 16.

2. Porites viridis. n. sp., single calice, p. 268.

3. Porites purpurea, n. sp., single caliee, p. 269.

4. Porites trimurata, n. sp., single calice, p. 270.

5. Poritts umhellifera, n. sp., single calice, p. 271.

6. Porites arenosa, n. sp., single calice, p. 272.

7. Porites mperfusa, n. sp., single calice. p. 274.

8. Porites exilis, n. sp., single <alice, p. 275.

9. Turlmaria schistica, n. sp., single calice, p. 263.

3. On the Geographical Races of the Banting.

By R. Lydzkker, B.A., F.R.S., F.Z.S.

[Eeceived March 9, 1898.]

(Plate XXV.)

Among the larger Mammals of Asia, the Banting is one of those
in regard to which our information is most deficient—the British

Musetun, in addition to skulls, possessing but three specimens,
while only a single living example has been exhibited in the
Society's Menagerie.
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In his ' Mammals of British India,' Mr. Blanfoi'd included both

the insular and continental forms of the Banting under a single

name ; but since the publication of his work two memoirs have
appeared which leave no reasonable doubt of the existence of at

least one continental race distinct from the typical Javan representa-

tive of the species. The memoirs in question are one by Vet.-

Capt. Evans, published in the ' Jouru. Bombay Soc' for 1895 \ and
a second by Surg.-Capt. Wood in the 'Zoologist '

'" for 1897. A
mounted head in the British Museum, which has long puzzled me,
serves to show the accuracy of the observations published by the

first-named gentleman.

As regards the general characteristics of Bos sondaicus, I have
nothing to add to those given by Mr. Blanford. The typical

Javan race is represented by a mounted specimen—one of the

cotypes—in the British Museum ; and although most of the hair

has been worn off by the handling of generations of visitors, it

remains on the head (Plate XXV. tig. 2) and on parts of one side

of the body and legs.

In the Javan race, which attains a height of 5 feet 9| inches at

the shoulder, old bulls are described as being nearly black, with a

large white rump-patch, and white "stockings" to the legs. The
Museum specimen, although probably much faded, is very dark

chocolate-brown, becoming nearly black just above the knees, the

head being uniform with the back in colour.

On the other hand, the mounted Burmese head is dirty grey,

with a light chestnut patch on the nose above the muzzle,

which is black ; the ears being also grey, with white margins.

Now, with the exception of the chestnut mark, this head accords

precisely with the description of a bull Burmese Banting by Vet.-

Capt. Evans ; the general body-colour in that specimen being

dark chestnut-red, with a large white rump-patch. A younger bull

mounted in the Museum, with the horny boss on the crown of the

head not yet developed, is of a light foxy red, with the face grey,

and a well-developed rump-patch.
From this evidence it appears to me that the Burmese Banting,

which may be typified by the mounted head in the Museum (Plate

XXV. fig. 1), is entitled to rank as a distinct race, for which I suggest

the name of Bos sondaicus birmanicus. It may be characterized

by the dark chestnut-red body-colour of the adult bull, the greyish

face, and the well-developed rump-patch. Whether it is this or

the typical race that occurs in the Malay Peninsula I have at

present no information.

With regard to the Manipur Banting, Surg.-Capt. Wood
describes the bull as only 5 feet in height, \vith the general body-
colour red, the greater part of the head tawny white, with a

greyish-white ring round the eyes, the tips and front margins of the

ears black, and no distinct white rump- patch, which is, however,
present in the cow. If these characters are rightly described, they

1 Vol, X. p. 41. 2 ser. 4, vol. i. p. 489.
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appear to iudicate a third race of the species, for which a new name
may be subsequently requisite.

In any case the Mauipur locality is of interest, as being more
northerly than any as yet recorded for the species, Blyth suggested

that the Banting would be found in the ranges to the east of Chit-

tagong, and it is possible that in this district the Manipur form may
be found to intergrade with the Burmese race.

4. Description of a new Dik-dik Antelope {Madoqua)

discovered in N.E. Africa by Mr. H. S. H. Cavendish.

By Oldfield Thomas^ F.Z.S.

[Eeceivecl March 22, 1898.]

Among the sporting trophies collected during Mr. H. S. H.
Cavendish's recent adventurous journey into the Lake Eudolf
region there are a number of skulls, scalps, and body-skins

—

unfortunately all separated—of the different species of Dik-dik

met with during the expedition. The majority of these, as might
be expected, are assignable to M. phillipsi and M. (juentheri, those

being the forms most usually shot by Somali sportsmen.

But one skull and one skin, presumably belonging to each other,

are clearly different from the remainder, and iudicate a new
species of this group. It may be called

Madoqua CAVENnism, sp. n.

Allied to M. kirlii, Giiuth., by the general characters of the skull,

by the S-shaped upper outline of the premaxillas, and therefore

no doubt by the presence of a third lobe on the last lower molar,

but the lower jaw has unfortunately been lost. Size, however,

decidedly larger, so that the new form equals and perhaps exceeds

M. damarensis, the largest previously known species. The skull

is that of a young animal, as the milk-dentition is still in place,

but nevertheless its size is just about the same as that of the

typical skull of M. damarensis, that of an old female. Nasals rather

longer in proportion, and decidedly broader, than in M. hirhii,

also broader than and of rather a different shape to those of

M. damarensis. Nasal opening very large, conspicuously broader

and higher than in either of the allied species. Premaxillse not

touching each other in the middle line above, as they do in the

type of M. damarensis
;

posteriorly they reach to the nasals,

articulating broadly with the latter.

Horns long and thick, heavily ridged ; obliquely oval in section.

In colour, the skin believed to belong to the typical skull is a

dark fawn, much darker than in M. damarensis, on the anterior

back, becoming, by the dying out of the fulvous suffusion, more
greyish posteriorly, and quite ashy grey on the sides of the rump.
Shoulders, ill-defined line along flanks, and front of limbs sandy

rufous. Hairs of crest suffused throughout with didl fulvous.
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Dimensions of the typical skull, that of an immature male with
the milk-dentition still in place :—greatest length 123 mm. ; basal

length 103'5
;
greatest breadth 59 ; nasals, length 22, breadth

22 ; breadth of nasal opening 17 ; intertemporal breadth 44-5

;

breadth of brain-case 47 ;
gnathion to junction of nasals and

premaxillse 37'7
; gnathion to orbit 58"5

; gnathion to front of

alveolus of anterior premolar 28'5
;
palate, length 60. Length of

horn in a straight line 78 mm. ; circumference at base 48.

Hab. N. E. Africa—probably the neighbourhood of Lake Rudolf.

Type in the British Museum, collected and presented by Mr.
H. S. H. Cavendish. (Should the skull and the skin be wrongly
assigned to each other, the skull should be considered as the type.)

Of all the species found in Northern and Eastern Africa, that

discovered by Mr. Cavendish is by far the finest, for the typical

skull decidedly exceeds that of any of them in size, while it is

itself not yet adult. The south-western species, M. damarensis,

however, is of approximately the same size, although it is difficult

to make an exact comparison between the two, owing to the fact

that the only available skull of M. damarensis belongs to an old

female, while that of M. cavendishi is an immature male.

For the same reason the specific differences between the two
forms are difficult of exact definition, but the darker general colour,

the broader and differently-shaped nasals, the higher and more
open nasal cavity, and the separated premaxillse of M. cavendishi,

combined with the essential difference between the faunas of

Damaraland and Lake Eudolf, seem to render it impossible that

Mr. Cavendish's Dik-dik should be assigned to the south-western

species.

I have named this fine Dik-dik in honour of its discoverer, the

first British explorer to ci-oss from Somaliland by Lake Rudolf
into our East African territories, and the donor to the national

Museum of a number of the specimens obtained during this

journey.

April 19th, 1898.

Prof. G. B. Howes, E.E.S., F.Z.S., in the Chair.

Mr. E. W. L. Holt exhibited some advanced larvse of the

luminous Fish Seopelus glacialis, Eeinhardt, taken by Dr. Gr. H.
Fowler in the Faroe Channel, and made the following remarks :

—

"The larval stages of Scopelus have not been described. An
almost complete series was obtained by Dr. Fowler. They are

remarkable in the possession of a dorsal expansion of the skin,

probably functional as a float, which persists until the adult

organs of locomotion are practically perfect. Such floats are

known in the larvae of Gadus and Solea, but only in the very early

stages. The specimens of Scopelus explain the nature of the

dorsal fold of skin in Anomcdopterus, a genus founded by Vaillant
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on what is certainly a larva, the float being collapsed as in some
of Dr. Fowler's young Scopeli"

On behalf of the Hon. Walter Eothschild, F.Z.S., there was
exhibited a fine specimen of the Kibbou-fish, Begalecus argenteus (?),

which bad been mounted by Mr. E. Gerrard, Jr., for the Tring

Museum. The specimen bad been obtained alive in shallow water,

near Dimedin, New Zealand. It measm-ed about 14 feet 10 inches

in length.

Mr. Sclater stated that he recently had the ])leasure of A'isiting

the small but well-kept Zoological Garden of Marseilles, under
the guidance of M. Alfred AVeil, the Director. Amongst the

animals observed there he had noticed the following of special

interest :

—

1. A fine adult male of the Leonine Macaque (Maeacus leoninus),

which had been several years in the Collection. It was stated to

have been brought from Siam.

2. A not quite adult example of the Corean Sea-Eagle
{Haliaetus branicMi), in nearly uniform black plumage, with some
appearances of white at the base of the tail. Two of these

Eagles, of which this was the survivor, had been brought from
Seoul and presented to the Collection by a former Secretarj'^ of the

Eussian Embassy to Corea.

3. A pair of Leucoryx Antelopes {Oryx leucoryx), recently

imported from Senegal. The Society had formerly had many
examples of this Antelope in the series, but of late years had not

possessed representatives of the species. The Leucoryx was much
less seldom brought to Eiu'ope now than in former years.

During a short stay at Tunis Mr. Sclater had also, under the

kind guidance of Sir Harry Johnston, K.C.B., visited the private

collection of living animals belonging to the Bey of Tunis at the

palace at Marsa. Amongst the objects noted there were a pair of

the Barbary Deer (Cerinis harbarus), two (apparently) Golden
Eagles (Aqidla chri/saetos), remarkable for their dark, nearly black

plumage, and a single Loder's Gazelle (Gazella leptoceros)^ all

stated to have been obtained in the Bej'lik. There was likewise a

stuffed specimen of a young Leucoryx Antelope (Oryx leucoryx),

originally, it was said, received alive from the south of Tunis '.

Returning by Paris, Mr. Sclater had passed an afternoon in the

Jardiu Zoologique d'Acclimatation de Bois du Boulogne, Paris,

w'here he had, as usual, seen much of interest. A single adult

male Giraffe of the old stock from the Soudan, born in the

Gardens 19 years ago, was still alive there, and apparently in

excellent health. In this specimen the third frontal horn was

1 The formei' existence of the Oryx in Tunisia is also indicated by some of

the Roman mosaics preserved in the Musee Alaoul at the Bardo, among which
is an unmistakable figure of a Leucoryx attacked by a Lion.—P. L. S.
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largely developed. Monsieur Porte had kindly offered, in case it

could be arranged, to receive a visit to it of the female now in the

Society's Gardens, but Mr. Sclater feared that it would be too

risky to advise the transport to Paris and back of such an animal.

Amongst the breeding groups of larger animals in the Jardin

d'Acclimatation, Mr. Sclater had specially noticed those of Cervus

davidinnus (3 examples), 07-eas canna (5 examples), C'obus unctuosus

(5 examples), and Oryx leucori/x (3 examples). Mr. Sclater had

also examined with great interest a specimen of a beautiful small

Wild Cat from Siam, which was quite new to him. It was

labelled Felis minnta, but was certainly quite different from Felis

javensis as figured by Elliot (' Pelidse,' plate xxviii.), under which

name Mr. Elliot had placed Felis minuta of Temminck as a

synonym.

The following papers were read :

—

1, On the Breeding of the Dragonet [Callionymus lyra) in the

Marine Biological Association's Aquarium at Plymouth ;

with a preliminary account of the Elements, and some

remarks on the significance of the Sexual Dimorphism.

By Ernest W. L. Holt.

[Eeceived April 18, 1898.]

(Plate XXVI.)

Contents.

I. Introductory and Historical, p. 281.

II. Secondary Sexual Characters, p. 233.

III. Courtship and Pairing, p. 286.

IV. Emijloyment of the Secondary Sexual Characters for purposes not con-

nected with Reproduction, p. 294.

V. Preliminary Discussion of the Colour-Mechanism and Differentiation of

Coloration, p. 297.

VI. The Soluble Pigment and the Palatability, p. 305.

VII. General Considerations, p. 311.

I. Introductory and Historical.

So far as I am aware the Dragonet furnishes, among Teleostean
fishes propagating by pelagic ova, the only known instance of a
definite sexual intercoui'se. Since Savile Kent's account of the
pairing appeared rather meagre, I considered it desirable to make
further observations, and, Avith this end in view, commenced to

collect as many large specimens as possible in the autumn of 1897.
Experience with other marine forms had shown the necessity of

acclimatizing the fish to tank life some considerable time before

the breeding-season. The Dragonet, locally known as the Sting-
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fish or Miller's Tbumb, is one of the commonest fish in the

Plymouth district, and commences to spawn there, as has been

shown by Mr. S. D. Scott and myself ', in the first month of the

year.

A number of females and small undiiFerentiated males were

successfully acclimatized in the autumn and early winter, but no

large differentiated males survived. However, two fine specimens

were brought in in January, and at once took kindly to their new
surroundings. When these males were placed in the tank a

female was observed to watch their movements with evident

interest. As frequently happens, they spent a considerable time

in swimming about the surface of the tank before descending.

The female meanwhile swam about at the bottom, following now
the movements of one male, now of the other. When one finally

descended, the female approached and appeared to smell him.

Her curiosity thus satisfied, she took no further notice of him.

I had occasion to be absent from the Laboratory for about a

fortnight, ending on the 10th February. No signs of sexual

activity were previously observed, and Mr. Smith, the chief

Laboratory attendant, who was kind enough to keep watch on the

proceedings of the Dragonets during my absence, saw nothing

unusual in their behaviour. On the 11th February I found

pairing in full progress ; but, before giving the results of my own
observations, I propose to quote the account given by Savile Kent,

who, I believe, is the only writer who has dealt with the subject :

—

" The male, resplendent in his bridal livery, swims leisvu-ely round

the female, who is recliniug quietly on the sand, his opercula

distended, his glittering dorsal fins erect, and his every effort

being concentrated upon the endeavour to attract the attention

and fascinate the affections of his mate The female, at

first indifferent, becomes at length evidently dazzled by his re-

splendent attire and the persistency of his wooing. She rises to

meet him, the pair—so far as is practicable with fishes—rush into

each other's arms, and with their ventral areas closely applied

ascend perpendicularly towards the surface of the water. In con-

nection with these manoeuvres it may safely be predicted that the

ova are extruded and fertilized, but in the limited depth of water

of an aquarium tank the matrimonial tour cannot, apparently, be

sufficiently prolonged to ensure the consummation of this act ; the

fish, after reaching the surface, being projected by their previously

gained impetus slightly above it, when, falling apart, they sink

slowly to the bottom, and the process, after short intervals, is

repeated. It is, however, by no means impossible nor even

improbable that the fertilization of the eggs in Callionymus may

take place while the fish are above the surface of the water, as has

actually been recorded by Alexander Stenzel in the Nase or Zupe,

Ohonclrostoma ncmis." (Savile Kent, Handbk. Gt. Intern. Fish

Exhib. Lond., i. 1883, p. 128.)

^ Holt and Scott, Joum. M. B. A., n. 8., v. p. 156, 1898.
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In connection with the preceding remarks, and also in ' Nature

'

(viii. 1873, p. 264), the author draws a comparison between tlie

secondary characters and courting behaviour o£ the male Oallio-

nymus and those of birds, which has been dignified by a reference

in Darwin's ' Descent of Man.' With regard to his account of

the pairing, it appears to be of a popular character, and, as the

subject is rather a delicate one, any criticism of its inadequacy
would be ungracious. If, however, I may judge from my own
experience, the account is so inaccurate in some details of im-
portance as to warrant a full redescription.

II. Secondary Sexual Characters.

It is now matter of common knowledge that, while young
Dragonets of either sex closely resemble each other both in colour

and conformation \ the male acquires, as its size increases, very
well-marked secondary sexual characters. It will be convenient

to briefly recapitulate the most striking differences, since these

will be found to play an important part in the behaviour of the

two sexes when pairing.

In the female, throughout life the first dorsal fin is very short.

The second dorsal and the anal are of moderate proportions, their

posterior rays not being produced in such a manner as to reach

the caudal fin when depi-essed. The proportions of the head
undergo no marked metamorphosis. The genital aperture is at

no time produced into an elongated papilla. The colours of the

dorsal surface are brown or reddish brown, barred and mottled
with lighter and darker markings, and closely resembling the

bottom on which the fish may be resting. In young examples
on bright gravel the general colour may be diversified with purple,

green, and crimson. The veuti-al surface is devoid of pigment.
The male, on the contrary, acquires with growth a more elon-

gated snout. The first dorsal fin becomes greatly elongated. The
second dorsal and the anal increase in size, especially their

posterior rays, which ultimately reach, when depressed, beyond
the origin of the caudal fin. There is a distinct genital papilla,

visible even in specimens only two inches in length, and
conspicuously elongated in large fish. The metamorphosis of the
head and fins appears to be of a gradual nature, though perhaps
more rapidly accomplished during the later period of growth. It

is not constantly related, in its ulterior development, to a fixed size,

nor to the attainment of sexual maturity.

Pari passu with these structural differentiations appears a
striking change in the coloration. While the back retains the
marbled brown markings, the front and sides of the head, the sides

of the trunk, and the pelvic, dorsal, and caudal fins become decorated
with yellow and blue bands. I need not particularize these since the
drawing exhibited (Plate XXVI.) gives an accurate representation

1 Inconspicuous differences exist from an early age (Fries, cf. Smitt, Hist.
Scand. Fish. ed. 2, i. p. 277).
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of a fully mature male, such individual differences as are met with
in the number and distribution of the bands being of no importance

here. The bands of the first dorsal are less frequently a pale

blue, the colour manifesting itself rather often in the detached

markings near the base of the fin. The eye, reddish brown or

cupreous in females and young males, becomes in large breeding

males of a brilliant metallic blue-green, most readily comparable
to the palest tint present in the ocellus of a peacock's " tail " feather.

On the ventral surface the throat, the underside of the pelvics,

and the anal fin become adorned with black pigment, the anal

occasionally showing an additional bluish tinge.

The colour-change of the eye appears to be of a seasonal

character. The other changes are of a more permanent nature,

though the bx'illiant coloration shown in the drawing (Plate XXVI.),
especially in so far as regards the yellow bands of the body, is

of comparatively brief seasonal duration. As in the case of the

structural characters, the full development of the coloration-change

is not necessarily achieved before the fish is fully mature. Thus
Dr. G. Johnston (Zool. Journ. iii. p. 336) records a " Sordid " *

Dragonet with milt, and Mr. Gr. A. Boulenger has shown me a

male, with ripe milt, in which the secondary characters are only

slightly developed^.

This is by no means surprising, since males of Armglossus
laterna^ and Coris julis^, which, as I beheve, undergo asexual
dimorphism exactly parallel to that of Oallionymus, are frequently

mature in the undifferentiated livery. It is, I suppose, unnecessary

to adduce instances among the higher animals in which the sexual

maturity of the male is accomplished before the full development
of the secondary differentiations.

The smallest sexually mature male Dragonet which has come
under my notice measures 16 cm. (6| inches). The extremity of

the first dorsal ray reaches the base of the seventh ray of the

second dorsal fin. The blue and yellow coloration is present,

but the yellow especially is much less brilliant than that of large

males taken at the same time. There is very little black pigment

on the throat, and only the hinder rays of the anal are somewhat
dark. The testes are small, but contain many advanced and a

' It is perhaps unnecessary to state that Uie Sordid Dragonet, C. dracun-
culus, comprising females and undiflPerentiated males, was once held to be
distinct from the Geuimeous Dragonet, C. lyra; the latter term being reserved

for fully-developed males.
- Day (Fish. Gt. Brit. i. p. 176) quotes an observation of the Rev. G-. Harris,

who stated that he had found hard roe in a " Gemmeous" Dragonet. I can
only associate myself with the compiler's comment that this observation is

interesting, if correct.

^ Cf. Cunningham, Proc. Zool. Soe. 1890, p. 540 ; Holt and Calderwood,
Sci. Trans. E. Dub. Soc. ser. ii. v. 1895, p. 488.

* The specific identity of C.julis and C. giofrcdi has been denied by Goiirret

in the most positive manner (Ann. Mus. Mars. iv. 1893, no. 3). I have re-

examined the question at Marseilles, where Gourret's material was procured,

and can find no support for bis conclusions. A note dealing with the subject

is now in the press (Ann. Mus. Mai"s., ser. 2, Bulletin i.).
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few ripe and active spermatozoa. Another male, taken in company
with the last, is 15-4 cm. (6g in.) in length. In structural

differentiation it is nearly as advanced as the last, the first dorsal

ray reaching the fourth of the second dorsal fin ; but the

coloration differs from that of two females of about the same
length only in that the dark spot of the first dorsal is bounded
anteriorly by the third instead of the second ray, a moi-e or less

constant sexual distinction. In this male the testes contain no
advanced spermatozoa. It would appear, therefore, that the

coloration is more intimately associated with the maturity of the

genital organs than is the structural differentiation.

Another sexually immature male, 18'3 cm. (7f\ in.) long,

supports the same conclusion. The coloration is quite undifferen-

tiated, though the first dorsal ray nearly reaches the eighth of the

second dorsal. The variation of size in relation to sexual maturity

is in no way remarkable.

Smitt (Hist. Scand. Fish. ed. 2, i. p. 273) notes that the male,

which reaches a length of 30 cm., is much larger than the female.

The latter has not been observed, by Scandinavian naturalists, to

reach 25 cm.^ This statement is in general accordance with my
own experience of the species. As a matter of fact the difference

in size, among the larger specimens, is to some extent due to the

greater length of the snout and caudal fin in the male. Thus a

male and female measure respectively 24 and 21*7 cm., but in

regard to the distance from the front of the eye to the origin of

the caudal fin are of exactly the same length.

In the mature condition, at all events, males appear to be much
more abundant than females. On two occasions a trawler has

brought me what purported to be his whole catch of Dragonets.

In one catch there were 95 males and 21 females, in another

72 males and 1 female. The actual proportions may be to some
extent obscured by the smaller females escaping through the

meshes or being overlooked by the fishermen, but the great

discrepancy cannot be altogether accounted for in this way, and a
general preponderance of males is borne out by my own "trawling

experience. A similar numerical proportion of the sexes obtains,

as first pointed out by Cunningham, in Arnoglossus laterna, at

least among the large specimens on the offshore grounds. Here
also the male is the larger fish. Among Teleosteans the female is

nearly always the larger and the more abundant sex. The relations

of size are here reversed, and, if food competition severely taxes the
weaker individuals, it is not unnatural that the relations of

number should conform. Without the necessity of supposing
(without proof) that the feebler members are actually starved out
in the early stages of life-history, we arrive at the same result if

we allow that sex is largely influenced by nutrition. It would
appear that a plentiful nutrition favours the production of female
individuals. In the case of Callionymus, if the sex is determined,

^ The smallest ripe female which I have seen measured 16'8cra. (6| in.). A
specimen of 14'2 em. was very nearly ripe.
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as Stolzmann considers in birds ', by ovarian nutrition, it is obvious

that the conditions are decidedly adverse to a preponderance of

female offspring. Among insects it is known that sex is, or in

some cases may be, determined by the nutrition of the larva. It

is difficult to believe that this is the case in Teleostean fishes,

since we might expect that the female sex would invariably

preponderate in size and number. Valuable information might

accrue from the experimental feeding of salmon or trout larva3

;

our present control of marine forms, and especially of such as

propagate by minute pelagic eggs, does not promise much in this

field of research.

Although the subject does not concern the sexual dimorphism,

a few words are necessary on the position of the eyes in order to

explain my figures. In dead specimens the eyes are sunk into the

sockets and scarcely project above the general level of the top of

the head. They are faithfully presented in such condition in

all the figures of 0. hjra which I have seen. In life, however, the

ej'es project boldly above the cephalic contour as indicated in my
figure 1

'". They are not retracted on alarm, but only Mhen the

fish has buried itself in the sand or gravel. Retraction is evidently

effected by the eye-muscles. Protraction must be ascribed to the

elasticity of the membranous wall of the orbit and of a large but

very delicate recessus orhitalis \ This structure communicates with

the membranous cavity, as may be demonstrated by injections,

below the centre of the eye. It is so thin-walled that I have not

found it possible to make satisfactory dissections. Lying for the

most part immediately under the skin, externally to the eye, it

dips anteriorly below the spatulate part of the great lachrymal

scute. Posteriorly it approaches the base of the preopercular

trident. In its lateral region it appears broken up into a great

number of minute chambers into which the injected fluid does not

readily pass. I must acknowledge the assistance of my friend

Mr. L. W. Byrne in tracing out this organ. At present our

results do not justify a more detailed description.

III. Courtship and Pairing.

The Dragonets inhabit a glass-fronted tank, about four feet

deep, on the south side of the aquarium. The sides are painted

white and the bottom is covered with fine light gravel.

The other inhabitants of the tank are a number of grey mullet,

two red mullet, a small bass, some rockling, and sundry crabs and
hermits, the latter with their associated anemones, Adamsia
rondeletii and A. palliata.

In February there were two large male Dragonets, with fully-

^ I tQust acknowledge my indebtedness to Mr. F. E. Beddard's ' Animal
Coloration,' Lond., 1892, p. 277, &c.

* Probably some approacli to the natural condition is shown by Eiehardson,

in his figure of C. reevesii (C. longicaudatus, Temm. & Schleg.) in Voy. Sulph.,

Fish, pi. 36. fig. 1.

5 Cf. P. Z. S. 1S94, p. 422.
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developed secondary characters. One of these was found to

measure 24'7o cm. (9| inches). The other appeared to be almost
exactly the same size. A female, one of the largest, was 17"15 cm.

(6| inches) long. There were also a number of fish of about
the same size and smaller, including both females and young
males.

Previous to the 11th February the Dragonets were sluggish

in disposition, frequently burying themselves in thegi'avel, though
active enough at feeding-rime. The large males were not observed
to display their dorsal fins, though young fish will often raise the
first dorsal. The colours of the large males, so far as they could
be seen, were not remarkably brilliant.

Entering the aquarium at about 9 a.m. on the morning of the
11th February, I noticed a pair of Dragonets ascending together
to the surface of the tank, and found, on observation, that
pairing was in full progress. The operation was repeated every
day until the 19th February, so that 1 had ample opportunity
of noting the details, which- 1 shall attempt to describe.

While pairing is in progress all the Dragonets in the tank
appear to be in a state of great excitement, especially the two
large males. These keep darting along the bottom of the tank at
short intervals, at the same time exhibiting all their finery.

Sometimes the dorsal fins are erected before the fish starts,

oftener at the instant of starting, while the mouth is protruded
to its utmost, causing the roof of the gi'oove which lodges the
ethmoid process of the premaxillse to be raised nearly or quite
to the level of the top of the eyes. The giU-covers are inflated

and the hyoid apparatus is depressed, while the pelvic fins are
held rigidly forward and outward. The attitude is well shown
in my sister's drawing (Plate XXVI.)\ The fish scarcely leaves

the bottom, the anal tins remaining depressed and out of sight.

The motive power is furnished by the pectoral and caudal fins,

sometimes by a stroke of the whole tail. The yellow bands are
much more brilliant than they were noticed to be before sexual
activity commenced. They undergo no change with the elevation
of the fins, but retain their extreme brilliance only for the first

few days. The blue bands of the side flash out with intense
brilliance as the fins are hoisted, but become paler again before
they are lowered. This vividness of colour is attained only during
the first few days of sexual activity.

The bhie bands of the head are but Httle, and those of the
pelvic fin not at all affected when the dorsals are raised. The
bands of the latter never attain the same depth of colour as those
of the side. Their colour is rather that of a turquoise, while

1 Van "Wright's figure (H. Smitt, Hist. Scand. Fish. ed. 2, pi. xiv.) was
painted from life, but the depressed condition of the eyes and the position of
the pelvic and anal fins suggest that the outline was taken from a dead
specimen artificially arranged. My sister's drawing is a compilation of
sketches from life, cheeked by measurements of a dead specimen of about the
same size as the living model. '
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those of the side approach the deep lustre of a sapphire. I think

that the drawing (Plate XXVI.) gives a faithful representation of the

colours in their most intense development. These manifestations

occupy but a very short time. The whole mouth-apparatus being

engaged, it follows that the attitude cannot be maintained beyond

the interval of a single respiration. As a rule the mouth is partly

retracted and the Uns lowered for a time at the end of the

respiratory period, but sometimes respiration takes place without

the lowering of the fins.

The male fish appears to make its advances in rather a pro-

miscuous manner. Although the Dragonet is keen-sighted and

apparently depends chiefly on its eyesight for obtaining food, the

male does* not seem to be able to see or find the female unless she

is quite near him. He darts about, as it appears to me, frequently

without any particular object. If other .Dragonets, females or

young males, are near, he darts at them, driving them off in

precipitate flight. My observations lead me to the belief that the

courting male cannot distinguish either between females and

young males, or between ripe and unripe females except by their

response to his advances. Occasionally the two males meet in

full splendour. Then one lowers his colours and flies ingloriously ;

but I have seldom seen anything in the shape of a fight, and have

never found wounds that might have been inflicted when I was

not watching.

Quite often the male makes a dart when no other fish at all is

near, or rushes among the mullet, who are by no means interested

in his demonstrations. It may be supposed that on these occasions

he is merely advertising his whereabouts to any female that may
see him, since he is a conspicuous object, while she is not. When
not moving about, the male elevates his head by means of the

pelvic fins and moves his eyes in all possible directions, and does not

fully retract the protrusible jaw-apparatus until active operations

are suspended.

Of the females present in the tank only one, which proved to

measure 17-15 em. (6| inches), was on this occasion in breeding

order. She makes no demonstrations of a very marked nature,

now resting poised on her pelvic fins, now swimming from one

part of the tank to another. Her dorsal fins are not raised, and

indeed they would not make her much more conspicuous. Now
and then a male a])proaches her and evidently recognizes, perhaps

only from her response to his advance, her sex and condition. He
proceeds to glide past or circle in front of her, sometimes resting

still in front of her with all his bravery displayed. If the two

males both approach her at the same time, one is soon put to

flight, as we have seen, by what usually appears to be simply a

battle of millinery. But, as we shall see later, I have particularly

noticed that the spoils are not always to the victor.

Acceptance is denoted by the female swimming to the side of

the male, who, as a rule, instantly lowers his fins and retracts his

jaws and gill-covers. The two then swim slowly side by side
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along the bottom, the female converging on the male. "When the
two are close together the male gradually raises the fore part of
his body off the bottom by the action of his pectorals, at the same
time elevating the hind part of his second dorsal and anal. The
female, whose pelvics are rigidly expanded, places one of them on
that of the male, and squeezes herself snugly into the hollow-
between his gill-cover and pectoral and pelvic fins. Meanwhile
her second dorsal and anal are rigidly erected. The process at
this stage is shown in the sketch (fig. 1, p. i^89). It is impossible
to resist the simile of a lady taking a gentleman's arm.

Fig. 1.

a. Male and female Dragonets preparing to ascend. Reduced three-fifths.

h. Bundle of prismatic bodies. Magnified.

The female once in position, a result which is attained by the
action of her pectorals and sometimes her caudal, the male slowly

raises himself, and her, to an almost vertical position, and the

matrimonial tour, as Savile Kent terms it, commences. So far

as I can see, the male actually carries the female up, since her body
is held rigidly straight and the movements of her pectorals and,

occasionally, of her caudal seem mostly devoted to maintaining
herself in position. In ascending the male uses chiefly his

pectorals, aided by the caudal and the hinder parts of the second
dorsal and anal. I owe to Mr. J. T. Cunningham the suggestion

that this function explains why these fins are more elongated,

especially in the hinder region, than those of the female. As for

the first dorsal, that is evidently for show and not for use ; it is

kept out of the way, flat on the back.

Pboc. Zool. Soc—1898, No. XIX. 19
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Once well clear of the bottom, the pair soon assume an abs olutely

vertical position, and the male, by a sinuous flexure of his trunk,

brin<i;s his side, for some part of its length, in contact with that

of the female, at the same time turning the front part of his anal

towards her. and pointing his now elongated genital papilla in the

same direction. The female becomes slightly inclined towards

him, so that the edges of their anal fins are in contact for some
distance. A funnel is thus formed, and, as I suppose, the ova

are shot down it from the backwardly-directed genital aperture

and fertilized en passant, a process which is assisted by the gentle

fanning of the first few anal rays of the male. The relations of

the pair are shown in the drawing (fig. 2, p. 290). There is, and,

Fig. 2.

Male and female Dragonets in coition. Eeduced three-fifths.

from the anatomy of the participators, can be no such apposition of

the ventral surfaces as is described by Savile Kent, since such would
certainly involve the female quitting her position at the base of the
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male's pelvic fin and so losing her hold on his person if not on his

affections. As the tank is only four feet deep the pair naturally

reach the surface soon, though the upward progress is very

slow, since the male, who has most of the work to do, is much
hampered by the impossibility of using the tail, his principal

organ of locomotion when unhampered by female society. Arrived

at the surface the pair occasionally come apart, but more usually

continue together, their snouts bobbing in and out of the water,

while they wander vaguely about, still endeavouring to ascend '.

In process of time they lose hold of each other and dart rapidly

to the bottom. Sometimes the male, more rarely the female,

seems unaware of his or her loss and continues to cruise fiitilely

at the surface. Occasionally one or the other will ascend to the

surface alone, so that it is possible that the female assists in the

ascent (when the two are together), though I certainly think that

she is more concerned in sticking to her partner. The superior size

of the male is no doubt of importance,

I cannot positively say that I saw ova extruded. They are

very small and practically transparent, and difficult enough to see

even under the most favourable circumstances in a tank. It is

my impression that I saw them on one occasion. Milt was not

extruded by the male in visible quantities, but the milky fluid

common to many fishes is not always found in connection with

ripe spermatozoa. In any ease ova were extruded and fertilized,

since they appeared in a net fixed on the overflow port of the

tank, and duly hatched out in the jars in which they were placed.

Evidently the limited depth of the tank is not, as Savile Kent
supposed, a bar to the successful accomplishment of the matri-

monial enterprise.

I was able to ascertain that the female takes sometimes the

right, sometimes the left pelvic of the male, but whether by
accident or design I cannot say. In the ripe condition the ovaries

cause a very conspicuous bulge on either side of the posterior part

of the abdomen, and it may be that the close apposition of the

sides of the male and female assists the latter in the extrusion

of the products of whichever ovary is thus subjected to pressure ^.

The first period of reproductive activity lasted, as we have seen,

for eight days, commencing, as first observed, on the 11th February.

The activity was greatest for the first few days, and the full

splendour of the male was only attained during about three or

four days. Only one female was engaged. Pairing was observed

to take place from 9 a.m. to about 11 a.m. or noon. After this

the males ceased to sport and usually buried themselves in the

^ There is no evidence to show how far the ascent is continued under natural

circumstances, but a male has been recorded by Matthias Dunn (in Day's Fish.

Gt. Brit. i. p. 176) from a mackerel-net at the surface of 40 fathoms in May.
Some examples are still breeding in this month. The species has been taken at

a maximum depth of 218 fathoms.
- In Mallotus villostis, a species propagating by demersal eggs, " two males,

one on each side, hold the female, while she rushes with great swiftness on the

Bandy beach and there deposits her spawn " (' Descent of Man,' p. 331).

19*
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gravel. At about 4 p.m. activity recommenced, but in a much less

degree. No pairing was observed in the evening, at night, or

very early in the morning.

The notes have chiefly been drawn from this period. With a

view to farther observations I collected as many living Dragonets,

of mature size, as possible, and placed them in the tank. All fish

of other species, except the rockling, were removed, as they were

constantly getting in the way and obscuring the view.

Dragoiiets are very delicate fish, and large ones are especially

difficult to bring in in good condition, since, if they do not die on

the way, they often succumb very shortly to injuries they may
have received in the net. The caudal fin is particularly liable to

abrasion, which almost always proves fatal, the fin sloughing away

and the fish dying within a few days. A number of fish were

brought in, comprising but a few females, and I believe that all

the latter died. I wished to observe the behaviour of a large

female, about 23 cm. in length. She appeared fully ripe and was

assiduously courted by the males, but made no response, and

succumbed in the usual way to injury of the caudal fin.

Pairing was again observed on the 8th March, and continued,

somewhat intermittently, for about ten days. Only one female

was engaged, and, if not the same individual as paired in the

previous month, she was of about the same length, and therefore

greatly inferior in size to her partners. There were five males

with fully-developed sexual characters, including the two which

took part in the proceedings of the previous month. None were

in very brilhant colour, and one in particular, belonging, I think,

to the original stock, had practically lost all the brilliant yellow of

the body- bands. On the 12th March I spent some time in

watching the pairing-operations, wishing to obtain some know-

ledge of the selective proclivities of the female. I shall call the

males A, B, 0, D, and E. A and B are large ; C and D are rather

smaller, but as well furnished, both as to colour and differentiation

of fins ; E is large, but dull in colour. The female may be

called G.
A and G ascend together, and come down, quite near each

other and near B. B immediately approaches Gr, and exhibits

himself several times to her, just in front of A, who lies still,

breathing rather rapidly but making no sign. G accepts B's

attention and they are about to ascend, when they lose hold and

separate. They very shortly adjust matters and start again.

Just as they are leaving the bottom, A rouses himself, and, setting

up his fins, darts under them, sweeping their bellies with his first

dorsal. They are not disturbed and consummate their tour. In

descending G swims off to the neighbourhood of D. I did not

see B engaged again on that morning.

Subsequently A and G are about to ascend, when C, who is

much smaller than A, approaches and makes demonstrations. A
leaves G and sets his fins at C. A few counter-demonstrations

ensue, until, when both are in full array, A suddenly darts above
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0, striking the first dorsal of the latter about halfway up with

his head. The movement is very rapid, the object being, appa-

rently, to strike C's fin with the teeth, which project when the

snout is fully protracted. No damage whatever is inflicted, but

runs away. This attack was repeated on another occasion, and
appears to be the nearest approach to a fight that ever takes place.

In spite of the discomfiture of C, Gr continued to ascend alter-

nately with the conqueror and the conquered for the rest of the

time that I was watching them. I did not see her in the neigh-

bourhood of D. B was quiet after the ascent noted. E, the

large dull-coloured fish, made no demonstrations, and seemed only

concerned to get out of the way of such males as approached him
with fins erect. He finally buried himself in the gravel,

It is difficult to decide, from the above observations, that

superior size and strength are of much avail to the male. A,
though he defeated C, got no more of G's society than his rival,

while B carried her ofi under his veiy nose. The system appears,

in fact, to be simply promiscuous polyandry, the female coupling

with the nearest male who is in a condition to further her object.

Among a lot of individual males, including some which are sexually

mature but neither very large nor thoroughly differentiated, I

imagine that the demonstrations of the large fuUy-difEerentiated

specimens would achieve the result of driving the smaller and less

ornate members from the field ; but, among themselves, fully

mature males seem to attain no individual advantage, and the

female does not care a rap with whom she pairs. However, her

involuntary selection of any fully mature male (the small semi-

difllerentiated ones being driven away) must tend to the advantage

of the species, if the influence of the male parent is of importance
in determining the size and vigour of the offspring.

Savile Kent has compared the courting antics of the male
Dragonet to those of the cock in certain of the pheasants. In
the main the comparison seems just, though the Dragonet often

exhibits his charms in a purely speculative manner, on the chance,

as I suppose, of attracting a partner unseen to himself, but of

whose px'esence, somewhere in the vicinity, he is presumably

aware. Under similar circumstances the cock pheasant, perhaps,

would exert his vocal accomplishments, such as they are. Although
we have had mature male Dragonets in the tanks at practically all

times of the year, I have never seen them in the full courting

attitude except during the breeding-season. Moreover, some
mature males kept for a time during the breeding-season in a tank

by themselves were not observed to show any signs of sexual

excitement, although the maturity of their reproductive organs

was demonstrated by their behaviour when transferred to the

tank containing the ripe female. It must be a matter of general

experience that the domestic barn-door cock " scratches his wing "

to younger members of his own sex in a manner exactly similar to

that which he employs in endearing himself to the hen which he
designs to favour. The old cock can undoubtedly distinguish a
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cockerel from a pullet by sight alone. I doubt whether a big male

Dragonet has the same power of discrimination with regard to his

own species. His demonstrations to young males or unripe

females are precisely similar to those which are directed to the

mature female, and the result is the same as in the case of

poultry— viz., the younger members flee in evident alarm.

IV. Employment of the Secondary Sexual Characters for

purposes not connected with Reproduction.

Dui-iug and after the breeding- season the males have been

observed to make use of their elongated dorsal fins for purposes

quite unconnected with sexual intercourse. I can neither aflirm

nor deny that their habits are the same at all seasons. After the

mullet had been removed from the tank it was first noticed by

Mr. Smith (and confirmed by frequent observations of my own)

that the mature males elevate their first dorsals in rushing at

worms {Nereis and Arenicola) dropped into the tank. When a

bunch of worms is dropped in, all the Dragonets, if not recently

fed, assemble to partake. The young ones are always the first on

the scene, but the advent of a large male, with dorsals extended,

is sufficient to scatter them. It is reasonable to suppose that the

display is intended to achieve this object. It is exhibited in-

differently by brilliant males and by those whose coloration has

decidedly faded. I do not think it unlikely that the fins are

displayed with this intent at all seasons ; the circumstances have

not at other times been so favourable for observation.

Mature males when recently introduced into the aquarium do

not display the dorsals, except in the most momentary fashion,

when chased about the tank with a net; but when they have

remained in a tank for some days undisturbed, the approach of

the net is sufficient to ensure the dorsals being fully displayed,

and for a period more protracted than I ever observed during

courtship. Continued persecution causes momentary intensifi-

cation of the blue bands of the side, even when the yellow bands

have largely faded. The fish, in fact, continues to freely exhibit

his secondary characters until he succeeds in darting into a dark

corner or burying himself in the gravel. One can hardly hesitate

to believe that the fins are hoisted and the colours displayed with

a view to the intimidation of the intruder. There is a practical

difficulty in the way of testing the truth of this supposition by

the behaviour of the Dragonet in the presence of a predaceous

fish. To transfer either the one or the other to a strange tank is

not a fair test, and this must be borne in mind in considering the

conclusions to be drawn from the experiments which I have made.

On the north side of the aquarium is a very large tank, the

further recesses of which are shrouded in obscurily. It is the

dwelling-place of sundry conger, dog-fish, skate, wrasses, &c., and,

in particular, of a number of large turbot, which last are in the

enjoyment of excellent appetites. On several occasions during
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the breeding-season of the Dragonets, I endeavoured, with the

assistance of my friend Mr. F. Gover, to observe the behaviour

of large males when dropped into the presence of the turbot.

However, the former invariabl}^ managed to reach a dark corner

before the turbot became aware of their presence, and we never

saw them again. They may be there still, since there are many
small fish, wrasses of several species, in the recesses of the tank,

which do not show themselves at the front once in a month. On
another occasion a similar experiment, with more fortunate result,

was made by Mr. E. J. Allen, Director of the Laboratory, and
myself. "We succeeded in making a large male Dragonet, brilliantly

coloured, swim over the part of the tank frequented by the turbot.

One of the latter started in pursuit, and the Dragonet bolted at

full speed, with dorsal fins depressed, but was caught and engulfed.

No sort of effort was made to display the colours. Here the

Dragonet was on strange ground and the turbot at home.
After pairing had ceased and the colours of the male Dragonets

had greatly faded I placed a large turbot in their tank. As the

big fish descended to the bottom the Dragonets, large and small,

darted wildly away, and some buried themselves in the gravel.

The turbot appeared only concerned to get out of the tank, which
is much better lighted than the one in which it has spent the last

few years. It paid no attention to the Dragonets, but kept

swimming backwards and forwards along the bottom, generally

close to the glass. Whenever it approached a large male Dragonet
the latter would put up his dorsals and dart out of the way, not

very rapidly. Once the turbot came to rest opposite a corner in

which was a large male Dragonet, who erected his dorsal fins and
slowly glided past the intruder. As long as the turbot was left in

the tank the Dragonets seemed uneasy and kept moving about, but

they did not display their fins unless the turbot was quite near

them. One got out of harm's way by clinging to the side of the

tank by the pelvic fins, which, as is well known, are capable of

acting as a sucker (as in Gobius), though not very often used in

this way. Here the Dragonets were at home, and were not

actually attacked by the turbot, whose attention was distracted by
his unwonted surroundings. I think it is clear that the male
Dragonet does display his fins to intimidate a possible enemy, but

it is impossible to say to what extent he relies on the efficacy of

the exhibition should the enemy actually attack him. As a matter

of fact, fully-developed male Dragonets are, under natural con-

ditions, frequent victims to predaceous fishes ; but this question

may be discussed more conveniently at a later stage.

Small Dragonets, whether male or female, have also been
observed to erect one or both dorsal fins at the approach of a

large fish or a net, always provided that they have been in the

tank for some time. While catching specimens in the various

table-tanks in which they have been kept, I have often noticed

that small Dragonets wUl hoist the first dorsal fin at the approach

of the net ; sometimes they remain still for a time, waving the
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fin from side to side. In females and undifferentiated males the

hind part of the fin is occupied by a dark marking which some-
times takes the form of an intense black spot extending over

nearly half the fin. It is my impression that the individuals with

the darkest fins are more prone to display than their paler brethren,

but I should not like to iusist on the correctness of this obser-

vation '. In table-tanks a momentary elevation of the pale second

dorsal is difficult to detect. I therefore made (on the 11th April)

some experiments in the deep aquarium tank with a view to

more satisfactory observation of this point. A half-grown Tub
Gurnard (Trigla hirunclo) and an Angel (Rhina squatin'a) were
successively introduced into the Dragouet tank. I was able to

satisfy myself that on the near approach of either of these fish

the young Dragonets sometimes elevated both dorsal fins. The
elevation of the second was always of very short duration, and in

some cases only partial. Some of the specimens seemed content

to rely entirely on their resemblance to the gravel (as I have also

noticed iu catching them), and did not hoist their fins at all.

One specimen, which made violent endeavours to leap out of the

tank on the approach of the gurnard, was, and remained for some
time, unusually pale after returning to the bottom. A similar

change of colour was pointed out to me by Mr. T. W. Gramble in

one of two young specimens taken from the table-tank on the

same day. The emotion of terror appeared in both cases the

most probable stimulus. As contrasted with the large differentiated

males small Dragonets certainly display their fins, in the presence

of danger, much less invariably. On one occasion, the intruder

being a turbot, it was observed that a young Dragonet, near

which the turbot had settled, erected the fore part of its body

by a vertical depression of the pelvic fins and remained in this

attitude until the turbot went away. The Dragouet was not on

the gravel, but on a white ledge of the side of the tank. The
attitude may possibly have been intended to enhance its apparent

size, or may have been merely a preliminary to flight, if attacked.,

The dorsal fins were not erected.

It is noteworthy that large males, when threatened, do not

assume the full courting attitude. The cheeks may be puffed out,

but the jaws are never protracted to the full extent, and sometimes
not at all. The preopercular tridents can be thrust out free of

the sides of the head at will ; but I have never seen this done in

the water, unless the fish were actually seized. It will then

strike with its head from side to side.

' Poulton (' Colours of Animals,' p. 166) has quoted a suggestion of

Mr. Garstang's to the effect that the black first dorsal of theWeever {Trachimis

vipcra) may subserve the function of a warning signal. It has been suggested

by Cunningham (Journ. M. B. A., n. s. vol. i., 1889, p. 37) that the Dragonets
and Weavers are allied forms. Apart from the question of affinity, there is the

obvious suggestion of mimicry, on the part of the non-poisonous Dragonet, of

the really formidable Weever, but some farther investigation of the habit and
habitat of the two forms seems indispensable to a profitable discussion of this

question.
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Though difiFerentiated males exhibit their dorsals, and especially

the second, much more readily than other members of their species,

they by no means neglect an opportunity to escape observation.

Thus I have several times seen a male, approached by a dangerous

intruder, remain quite still except for the movements of the eyes.

If the enemy showed signs of approaching too near, the Dragonet
would stir shghtly and even commence to raise its fins, but these

were at once dropped again when it appeared that the enemy
was about to pass on. This happened after the breeding-season,

when the male Dragonets were by no means conspicuous when at

rest.

V. Preliminary Discussion of the Colour-Mechanism and
Differentiation of Coloration.

It is known that in birds the sexual differences of coloration,

though often very striking, are not due to the presence in one sex

of any pigment that is not present in the other. The diverse

effects result from differences in the texture of the feathers,

involving diverse conditions of interruption of the pigment

(cf. Beddard, ' Animal Coloration,' p. 4 ). As might be supposed,

the same pigments are present in both sexes of Callionymus. They
consist of a yellow, probably a lipochrome, and a black, which
may be presumed to be melanin. The researches of various

observers have shown that the elements which contribute to the

coloration of the Teleostean skin are (i.) pigments, whether
contained in chromatophores or partially diffused, (ii.) a reflecting

substance, distributed in a variable manner and found to consist,

in cases that have been investigated, either of guanin or " guanin-

kalk," a combination of the former with lime. Isolated cr^^stals

of calcium phosphate have been detected in some forms, while

haemoglobin in the underlying muscles is an occasional contributor

to the superficial coloration. It will be readily understood that

variation in the distribittion of yellow and black pigments alone

may produce in different parts of the skin a range of coloration

from pure yellow through brown to black, while manipulation by
expansion or contraction of individual chromatophores may give

rise to the well-known " protective " changes common to most of

the bottom-living fishes ^ Such changes occur in the female and
young male of Callionymus and in the parts of the adult male

which are not affected by the sexual differentiation, but need not

concern us here. Both the pigments and the reflecting substances

present in many fishes have received a certain amount of attention

by various authors. The reflecting substance in Alburnus and
Argentina has been shown to consist of guanin ^. The brilliance

of the iris in certain forms has been traced to the optical properties

1 Cf. Agassiz, " Development of the Flounders," Proc. Amer. Acad. xiv. 1878,

p. 14, pi. viii. ; Cunningham, 'The Common Sole,' 1890, p. 110, pis. i.-iii.

^ Barreswil, Compt. Eend. liii. 1861, p. 246. Voit, Zeitschr. wiss. Zool. xv.

1865.
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of " guauinkalk," ' and the coloration elements of the skin have
been investigated, in each case through a series of species of

Teleosteans, by Ewald and Krukenberg ", and by Cunningham and
MacMuun \

So far as I am awai-e, the histological and physiological changes

involved in the sexual colour-differentiation of fisbes have received

but little attention. In fact, I believe that Heincke \ in his

observations on Gohius ruthensparri, is the only contributor to

this subject. In the goby some of the distinctions which Heincke
supposed to be sexual have been shown by Guitel ' to be in some
degree common to both male and female, and, although the male

is certainly the more brilliant and especially at the breeding-

season, the differences of coloration, except such as affect some of

the fins, are only those of degree. The sexual colour-differentia-

tion of Callionynms is infinitely more striking, and since my
observations bring out some points not touched upon by Heincke,

it appears worth while to put them forward even iu their present

imperfect condition. I hope to find time to complete them, and
to include in my inquiry such other sexually dimorphic forms as

may be procurable.

Pouchet's term " iridocyte," applied to plate-like aggregations

of the reflecting substance which show some traces of a cellular

nature or origin, has been retained by Cunningham and MacMunu,
who apply a new term, " argenteum,'' to a laj'er of particles of

similar substance which usually constitutes the most deeply-seated

element of the colour-mechanism.

The authors show that the reflecting substance of the outer

layer is not always found in the form of definite plate-like bodies,

but may be present in minute particles of variable shape, which
apparently do not always differ from the particles composing the

argenteum except in their topographical relations. It was found

that the reflecting substance usually consisted of guanin, though
calcium phosphate was present in some species.

1 cannot at present deal with the chemical nature of the colour-

elements in the Dragonet, and must therefore confine myself to a

preliminary discussion of their disposition and sexual and develop-

mental differentiation.

Since the young male and the female are identical in coloration,

it is only necessary to compare the several colour-phases of the

former sex. The Di'agouet is said to have no scales, and a minute
histological examination of the skin sho\\s no obvious trace of

such structures. It is most abundantly supplied with mucus,

which it throws off in slimy clouds when irritated. The secretion

^ Kiihne u. Sftwall, Uutersucb. Plijs. Inst. Heidelb. iii. p. 221.
2 Zeitschv. f. Biol. xix. 1883.
^ Phil. Traus. R. S. clxxxiy. 1894-, p. 765. I am indebted to these authors

for most of tbe above and for other references.

* Schr. Naturw. Ver. Schlesw. Hoist. 1 875, i. p. 290. A full translation is

given by Smitt, Hist. Scand. Fish. ed. 2, i. p. 242.
« Arch. Zool. Exper. ser. 3, iii. 1898, p. 264.



1898.] BREEDING OF THE DRAGONET. 299

is as abundant in young examples as in old. I have found neither

chromatophores nor reflecting substance in the epidermis. The
numerous large epidermal alveoli of the mucous S3'stem need not

here concern us, since, though apparently acting to some extent as

condensers, they do not alter the effect of the underlying colora-

tion-elements and are alike in both sexes.

The second dorsal fin is one of the parts most conspicuously

coloured in the mature male. lu the young undifferentiated male
the markings are sombre. If a young specimen be compared with

the drawing (Plate XXVI.), it will be seen that the yellow area

(of the adult) is brown, the blue lines are opaque white, and their

grey margins are colourless and transparent. Sections of this fin

show that the skin consists, internally to the epidermis, of loose

connective-tissue cells overlying a thin fibrous layer, apparently

representing the chorion. Except where the rays intervene, this

layer is closely apposed to the corresponding element of the skin

of the other side. The chromatophores lie in the loose con-

nective tissue already mentioned.
In the young male the brown bands are found by micro-

scopic examination to derive their colour from very numerous
yellow and black chromatophores. In connection with the latter

are frequently seen underlying masses of finely granular matter,

of a brownish colour by transmitted light. As the chromato-
phores contract it becomes evident that there is a large quantity

of apparently similar matter arranged in a continuous network
resembling strands of dendritic chromatophores. By reflected

lig t this network takes on a pale yellow colour. It has hardly

any iridescence.

Passing towards the transparent areas which border the white
bands, one observes scattered chromatophore-like aggregations of

the same substance, some of which contain a little black pig-

ment, while intermediate conditions lead up to perfect black

chromatophores. It appears, therefore, that these bodies are merely
degenerate black chromatophores. The transparent areas are

simply devoid, or nearly so, of any sort of coloration-element.

The white bands have a few black chromatophores, but the degene-
rate structures are much more numerous. The opaque white
appearance is derived from a granular reflecting matter, arranged
in an irregular network, appearing steel-grey in colour by reflected

light over a black surface. So far as I can see, it has no connection
with the chromatophores, though it may be of the same chemical
nature as the granular matter associated with the latter.

In the adult breeding male the brown bands are brilliant yellow.

This result appears to have been achieved (i.) by the reduction of

black chromatophores, which are now much less numerous tlian in

the undifferentiated stage and sometimes entirely absent, (ii.) by the

excessive development of yellow piguient.

In the fresh condition the ground-colour of the yellow bands
is a diffuse yellow ; no separate yellow chromatophores can be
discerned until the diffuse stain has been extracted by a reagent.
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They are then seen to be stellate in character, but much smaller

than the black ones. Cunningham and MacMunn, who record an
approach to this condition ofdiifusion {op. cit. p. 77*3), provisionally

suggest that the coloured pigment in the flounder and plaice

diffuses from the connective-tissue cells in which it is deposited '.

In tlie case of Callionymus, comparing the young and adult

conditions, no other conclusion seems possible. A complete net-

work of granular matter certainly represents the black chromato-

phores present in the younger stages.

The white bands and their transparent margins have become
blue, with a border of grey, but only black chromatophores are

present. The latter are abundant in the grey area, aud are here of

a dendritic nature. In the blue part I find them less numerous
aud, in microscopic preparations, much less expanded, the radii

being very short and the centre very dense. In both cases they

are frequently, if not always, associated with underlying masses of

a granular matter. The brilliant blue colour is derived from a

dense network of bundles of small, somewhat bean-shaped bodies.

The latter are yellow by transmitted light, but intensely blue by

reflected light over a black ground, such as is afforded by a black

chromatophore. They occur immediately below the epidermis.

It is difhcult to isolate them, as in the process of teasing out they

are readily ruptured and resolve themselves into minute rod-like

crystals. They appear to correspond to the iridocytes of Pouchet

and of Cunningham and MacMuiui, but are very minute, and are

certainly not associated with the chromatophores in the same
manner as is described by the last-named authors in the case of

the flounder. I have not been able to detect a circular aperture,

and have entirely failed to obtain sections. It will be perhaps

more convenient to term them, provisionally, "jsrwwaiic bodies"

instead of iridocytes.

They may probably prove to be identical with some reflecting

substance found in small quantities by Cunningham and MacMunn
{op. cit. p. 773), in Siphonostoma, but not, apparently, in other

forms examined by those observers. They appear to be repre-

sented in Gohius, a form closely allied to Callionijmus, and are

there termed by Heincke " chromatophores filled with small discs

of a metallic lustre." These " chromatophores " were supposed

to contain pigment, but Heincke, who examined them only in

the living fish, acknowledges that the pigment may have been

really external. I find that the blue colour of the dorsal fin

in the male G. minutus is identical in mechanism with that of

Callioni/mus.

We have seen that these bodies are yellow by transmitted light.

The rod-like particles into which they may be broken up are also

yellow, but, though highly iridescent by reflected light, their

iridescence is usually yellow, sometimes green, and only rarely

' The yellow pigment of Carassius was usually met with by the same observers

in diffuse condition.
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blue. It is therefore evident that the prismatic body owes its

property of cerulescence to the manner in which its component
parts are arranged. Owing to the minute size of the whole body,

I have not been able to ascertain its internal structure. The
bundles of prismatic bodies (iig. 1 a, p. 289) ' are arranged in a

direction roughly parallel to the axis of the fin-ray, the individual

bodies transversely. Typically they seem to be arranged in a

single layer, but often they overlap one another. The whole net-

work lies in a slightly higher plane than the chromatophores, or

at least passes over them when they are encountered in the same
vertical plane. Sections of the fin are possible only when the

bodies have been entirely removed by the action of acids, and I
cannot find any trace of their associations with the connective
tissue. Presumably they occupy the interstices of the latter, as

suggested, for the iridocytes, by Cunningham and MacMunn.
Their component rod-like particles may be simply deposited in

a regular relation in such interstices, or may be held together

by some matrix. None of these bodies occur in the grey margin
of the blue baud, where the colour-elements diifer only from
the young condition in the much greater abundance of black
chromatophores.

In a male examined shortly after the breeding-season the yellow
of the body has faded to a golden brown, while that of the fins

is paler than at the time when pairing was in full progress.

Examination of the yellow bauds shows that the diffuse pigment
is reduced in quantity. In the blue part are noticed aggregations
of brownish granular matter, superficial to the prismatic bodies,

sometimes alone, often in relation to a black chromatophore. I
believe that they are derived from the degeneration of the black
chromatophores, as in the case of apparently similar matter in the
yellow bands. A reduction of the black chromatophores of the
blue band would of course result in a diminution of the blue colour,

since the prismatic bodies are blue only when backed by black.

It will be noticed that in the drawing (Plate XXVI.) the bands
of the first dorsal fin are white with grey margins. This is the usual
condition, but occasionally they have a certain blue tinge, especially

near the base of the fin. The white appearance is derived from a
network of reflecting matter, very similar to that of the blue of the
second dorsal, but the individual prismatic bodies are considerably
smaller, and there are very few black chromatophores in this region.
In several specimens I find that the latter are superficial to the
reflecting tissue. In an example in which the bands of this fin are
distinctly though not very brilliantly blue, I find the prismatic
bodies as large and as numerous as in the second dorsal. Black
chromatophores are somewhat less abundant than in the other fin,

but have the same relation to the reflecting matter, which is fully

cerulescent over a black surface. The deficiency of colour is thus

' Fig. 1 a is only a sketch. The minute size of the bodies renders the use of
the camera lucida impossible in their individual delineation.
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evidently due to the comparative scarcity of black pigment. I have

never seen the red tinge shown in Smitt's figure (Hist. Scand.

Pish. ed. 2, pi. xiv.), but it is a fact that prismatic bodies, when
seen by transmitted light in dense masses, tend to exchange
the ordinary pale yellow for a warmer tint. In the hinder part of

the blue margin of the axillary ocellus is an intensely brilliant

region. Here it will be found that some of the prismatic bodies

have a crimson colour in perfectly fresh preparations. Individu-

ally they are violet by reflected light over a black surface. The
action of glycerine rapidly reduces them to the usual pale yellow

tint, and I cannot say by what cause the crimson colour is

produced.

With regard to the coloration of the body, the differentiation is

achieved in a manner parallel to that which obtains in the dorsal

fius. We need therefore only discuss the colour-mechanism of

the adult male. The skin of the body differs from that which
constitutes the fin-membrane in that the chorion is thick and
tough and is associated internally with a further layer of loose

connective tissue. In CaJlioni/mus, as was noted in the case of

other Teleosteans by Cunningham and MacMunn, this inner

layer frequently adheres to the muscles when the skin is stripped

off. The epidermis, especially in mercuric chloride or old alcohol

preparations, can readily be isolated. It contains neither chromato-

phores nor reflective tissue in any part which I have examined.

In the blue bands of the side externally to the chorion are found

black chromatophores in variable number, but often abundant.

In the same plane and to some extent superficial to these occurs

a diffuse layer of prismatic bodies, similar to those of the second

dorsal, but showing less tendency to a retiform arrangement,

owing to the closerapproximation of the bundles. The internal layer

of connective tissue is very rich in strands of prismatic bodies,

overlying and passing between numerous black chromatophores.

In preparations I find many of the latter completely contracted.

It has been noted that these bands are subject to momentary
intensification of colour, and it may reasonably be supposed that

such intensification is effected by expansion of the chromatophores

in response to nerve stimuli, causing a greater surface of black

pigment to be interrupted by the overlying prismatic bodies. On the

pelvic fin (cf. Plate XXVI.) are certain streaks of blue, which,

during the breeding-season, remain of a constant deep hue. Here
it is found that prismatic bodies overlie layers of black chromato-

phores so closely set as to present a practically continuous surface,

a condition which sufficiently explains the constant character of the

colour K

^ Heincke found that (as I can confirm) iu Gobii/s rufhcnsparri the metallic

lustre is brought about by the crowding together of the " chromatophores "

containing the glittering substance. CaUionymus is too large to be conveniently

studied under the microscope in life. Although the bundles of prismatic bodies

show a post-mortem tendency to contract, it appears to me that the background

is more influential in colour-production than the an-angemeut of the bodies.
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Underlying the chromatophores of the inner layer of the skin

in the blue bands (and elsewhere) are nests or aggregations of

reflecting tissue in minute particles. Such are everywhere present

in similar association with the black chromatophores in both sexes.

When the chromatophore is fully expanded its central part is

transparent and practically colourless, and the underlying nests

can be seen from the outer side. In such aspects they are not

refractive, but, if the preparation be reversed, they are fouud to

have in part optical properties similar to those of the prismatic

bodies. Particles of a nest will be found to glitter with the same
blue colour, but in parts of the skin where yellow pigment occurs

the latter aifects them very strongly, causing the refraction to be

chiefly yellow, sometimes green (from the mixed influence of

yellow and black pigment?). In a nest underlying a black

chromatophore remote from yellow pigment the bulk of the

reflecting matter, viewed from the inner surface, is steel-grey in

colour, portions, as already noted, being blue.

Reflecting matter of a similar nature forms a more or less

continuous " argenteum " under the coloured pai'ts, the minute
elements being often, if not always, rod-like in shape. The skin

of a young male, in which no prismatic bodies have been developed,

can be cut with the microtome without the necessity of entirely

dissolving out the reflecting tissue. Here the black chromato-
phores of the innermost series are seen in section, sometimes
imbedded in a thickened depression of a continuous argenteum,
sometimes overlying masses of similar tissue detached from each
other.

The skin of the white ventral surface of the abdomen in old or

young has a dense white argenteum and no chromatophores. The
argenteum may be resolved into minute rod-like particles, similar

to those obtained by rupturing the prismatic bodies of other parts,

and to those which form the much thinner argenteum of the
sides. The white effect appears to be due to the manner of their

arrangement, since, if traced out, the elements of all reflecting tissue

whatsoever seem to possess the same optical properties '.

The masses of reflecting tissue underlying the black chromato-
phores (equally present in both sexes and at all sizes) can certainly

play no part in the colour-mechanism of the body, since they are

only refractive from the internal aspect. In the transparent
fin-membranes they may feebly contribute to the coloration.

Cunningham and MacMunn, who have noted that the iridocytes

of the riounder are closely embraced on the outer side by the
black chromatophores, offer no suggestion as to the function of

the former. It is difficult to see that they have any influence at

all, in such association, on the colour-effect.

The results obtained by the various observers who have investi-

* For the present I do not include as reflecting tissue the brown granular
matter, which I have shown to be probably a derivative of degenerate black
chromatophores.
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gated the colour-elements of the Teleostean skin suggest that

guanin is probably the most important component of the reflecting

tissue in CalJionymus. My friend Mr. G. Brebner has detected

its presence, and tells me that calcium is abundantly present

in all parts examined, including the loose inner layer containing

the argenteum. This was also the case in the reptiles, &c.,

examined by Ewald and Krukenberg '. I have not found in

C'aUioni/mua any large crystals of calcium phosphate, such as

occur in the skins of some fishes. Judging from its optical effect,

I do' not suppose that the reflecting substance differs in chemical

composition in different parts of the skin or in individuals of

different ages. Apart from the yellow pigment I provisionally

suggest that the colour-change is caused (i.) by the excessive

development in the adult male of a reflecting substance (probably

guanin) common to both sexes and all stages, and by the

definite disposition of its particles in composite structures—the

prismatic bodies
;

(ii.) by the distribution of black chromatophores

in relation to the said prismatic bodies.

Agassiz and Ewald and Krukenberg refer to a paper by Briicke

(Sitz. Wien. Akad., math.-nat. Classe, Jahrg. 1851), which I have
not been able to consult. It appears that the author has dealt

with the mechanism of the well-known colour-changes in the

Chameleon, and demonstrated the property of cerulescence under
certaiii conditions of the reflecting elements, which Ewald and
Krukenberg subsequently found to be composed of guanin. We
have seen that in C'aUiony,m(s the property of cerulescence is

confined to the prismatic bodies (if ^e except the occasional

manifestation of the same property by particles of the masses of

reflecting tissue which underlie black cliromatophores), and that

these bodies are found in association with black pigment only.

With a view of testing the effect of the yellow pigment, I have
isolated pieces of the blue skin from one side of the dorsal fin and
compared the colour-effect of the prismatic bodies (i.) when the

skin is viewed alone, in its natural association with only black

chromatophores, (ii.) when the same skin is stretched over a bit of

the yellow part of the same fin. It is at once apparent that the

underlying yellow pigment changes the effect of the bodies as

seen by reflected light. Instead of sapphire-blue, the resulting

colour is a rich metallic green in general effect : though many
individual prismatic bodies show various other tints ; some,

which, it may be presumed, happen to interrupt tiie view of yellow

pigment only, being a pure yellow. It is evident that if, under
natural conditions, the prismatic bodies were associated with both

black and yellow pigment, manipulation of the latter would
achieve a very considerable range of coloration.

' tTntersuch. Physiol. List. Seidelb, iv. 1882, Heft 3.,
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YI. The Soluble Pigment and the Palatahility

.

The yellow colouring-matter, already noticed as diffusely present

in the yellow bands of the fully-differentiated and breeding male, is

very readily soluble soon after death. Francis (' Nature,' xiii. 1875,

p. 167) has recorded the existence of a bluish-green pigment in

the Australian Wrasses Odax and Labrichthys, which is soluble

(presumably after death) in (fresh) water and sea-water. It is

nitrogenous and is destroyed by heat, chlorine, acetic acid, alkalies,

ammonia, and alcohol ; precipitated but not destroyed by sul-

phuric acid ; bleached by light. The yellow pigments of various

fishes studied by Cunningham and MacMunu appear to have been

less soluble, and these authors note that Francis's observations

have not been confirmed. A bluish-green colouring-matter is

certainly freely extracted from many European Wrasses in weak
formaldehyde, but I have never tested its solubility in water alone.

In Callionymus the yellow pigment is not given off in perceptible

quantity during life, but very soon after death it readily dissolves

out in fresh water, sea-water, dilute formaldehyde, glycerine, or

alcohol without change of colour. Ether extracts an ochre-

coloured solution ; mercuric chloride changes the yellow parts to

brick-red and extracts a solution of similar colour. Chloroform
extracts no colour. A strong aqueous solution is not affected by
heat nor by alcohol, is intensified by the addition of ammonia,
becomes colourless with acetic acid, and much more rapidly with

hydrochloric acid. The colour bleaches very rapidly in fight.

The female has no yellow markings and no diffuse pigment,

but a similar yellow colouring-matter is extracted in small quantity

by alcohol from the chromatophores. Water appears to im-

mediately extract only the diffuse pigment, and therefore has no
effect on the female or young male.

A strong aqueous solution of the yellow fi'om males has an
odour resembling that of an acrid cucumber. The same smell is

perceptible in the fish as a whole, and, to some extent, in both sexes.

The solution has a subacid taste, not particularly disagreeable,

but causes a prolonged irritation of the salivary glands. The same
results are experienced if one chews a bit of the second dorsal

fin of the male. The mucus can be easily obtained by irritating

the fish. It is tasteless and non-irritant, so that the offensive

properties clearly belong to the colouring-matter '. It has been
shown that the yellow pigment is most abundantly present at the
commencement of the breeding-season and subsequently fades to

a great extent. The manner of its disappearance requires explana-
tion. Considering the nature of pigments generally, it seems
improbable that the yellow matter is re-absorbed by the blood-

1 I have not fully investigated the epidermal glands. It is possible that
some of these may secrete the irritant fluid. If so, it accompanies the diffusion

of the yeUow pigment ; but as the structure of the epidermis seems constant
and no irritant matter is discharged by young examples, it is much more
probable that the diffused yellow pigment is actually the seat of the irritation.

Prog. Zool. Soc—1898, No. XX. 20
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vessels. Is it simply diffuse d off into the water, or does it bleach

in situ, and so cease to be conspicuous? The former supposition

seems to be the more probable, though it is not possible to see any

trace of it. At present I have no means of applying any test

other than that of vision, from a want of knowledge of its

chemical nature. The researches of Gowland Hopkins ' in

Butterflies suggested to me that uric acid or urea would very

probably be found in the yellow pigment. With the assistance of

my friend Mr. F. Bishop Harman, M.B., I made several tests,

but the results were negative. However, the fact remains that

the pigment, whatever its exact chemical nature, is, presumably,

an excretory product and has certain properties of taste and smell.

It is found only in the skin, and differs entirely in that respect

from the biliary colouring-matter which I have occasionally found

infecting all parts of a Teleostean.

In considering the function of the pigment, it is necessary to

note that it is exhibited, by the erection of the dorsal fins, not

only in courting the female and in frightening smaller members

of its own sex, but also in the attempt, successful or otherwise, to

intimidate predaceous fishes. Since the pigment is certainly most

abundant at the breeding-season, it may be presumed that it is

primarily sexual in function. In this connection it is not easy to

decide whether it appeals only to the visual faculties of the

female or to her sense of smell as well. The impression I have

gathered from repeatedly watching the Dragonets in the aquarium

tank and in a large table-tank in the main laboratory is that these

fish, in which the olfactory organ is very small, depend almost en-

tirely upon their eyesight in feeding. I have often seen them take

into their mouths quite uneatable substances which bore a casual

resemblance to the worms which form their usual food. To
further test the matter I made a decoction of Nereis diversicolor,

the worm in common use here, by pounding up a number of

specimens in a little sea-water. The fluid poured off must have been,

to the olfactory sense of a fish, identical with the actual worm
;

but the Dragonets in the table-tank took no notice of it what-

ever. A prawn evidently perceived it, and began to hunt about

where some of the suspended particles had fallen. A portion of

the same fluid dropped into one of the large aquarium tanks had

the effect of rousing a shoal of grey mullet and some red mullet,

previously quiescent, to great activity in search of food. It is

evident, therefore, that Callionymus is not keen of scent, since a

few worms dropped in their tank suflice to bring them from all

parts to share the feast. I have not devised any means of testing

the effect of smell on the sexual passions of the fish as apart from

its appetite, but I can affirm that the yellow pigment is neither

distasteful nor terrifying to young members of the species. I

made an aqueous solution of the yellow from the dorsal fins of a

mature male and soaked in it small balls of cotton-wool, which

1 Proc. E. S. Ivii. 1894, p. 5, &c.
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were dropped into the large table-tank. Several wrasse, Labrus
and Crenilahriis, darted at these objects, but either retreated without
touching them or dropped them a.s soon as they were seized, and
departed in evident disgust. Gobies, chiefly G. paganellus, inves-

tigated the matter and seized the coloured balls, but mostly
dropped them very shortly. One carried off a ball to a shelter in

the middle of the tank, but then dropped it. Only one goby
made any attempt to masticate a ball, and that was soon abandoned.
The young Callionijmi, on the contrary, took the balls greedily

and chewed them. The same fish would take a ball, chew it for

some time, reject it and seize it once more. Certainly the yellow

matter was not distasteful, nor was the colour terrifying. Frag-
ments of the second dorsal were treated in the same way as

the balls by wrasse and gobies, but greedily attacked by young
Callionymi ; the fin-membrane was swallowed, when separated

by repeated chewing from the rays. A quantity of the solution

was poured over the assembled Callionymi, who took no apparent
notice of it. A wrasse saw the yellow colour and darted out of

its hiding-place, but rapidly retreated on reaching the foreign

matter. It seems, therefore, that terror is inspired in young
Dragonets by the menacing gestures of the courting male, and not
by the optical or olfactory properties of the yellow pigment. Of
course I am not contending that the yellow colour is actually

attractive to young Dragonets, since most of the fish, of whatever
species, in the table-tank are so far tame that they will come and
look at anything that is offered to them. It appears to me im-
possible to decide in what manner the elements of the coloration of

the male influence the female. If it appeals to her sense of scent,

the yellow element only can be concerned, since the blue results

from a combination of two elements which are not soluble. It

certainly appears most probable that the whole coloration-effect

merely renders the large dorsal fins more conspicuous and so

advertises the whereabouts of the male. As we have seen, the

dull-coloured female does not appear to be readily perceived by
the male even at the distance of a few yards. Her presence may
presumably be indicated by some odoriferous product of the genital

organs at the season of ripeness.

Apart from the sexual question, we have seen that the yellow
colouring-matter is distasteful to gobies and wrasse. The latter,

however, are not to my knowledge fish -eaters. Grobies are more
or less indiscriminate in their appetite. Except dog-fish, rays,

and conger, which seldom feed in the daytime, the only large

fish-eating forms in the aquarium are pollack and turbot. Both
these species must be present on the Callionymus ground during
the breeding-season. The pollack feeds very largely on fish.

Those in our tanks appear hardly large enough to take a full-

grown Dragonet, so my experiments have been made with pieces

cut from the sides of large males in various stages of colour, large

females treated in the same way, and small living undifferentiated

specimens. The larger pollack often took the bits of Dragonet,
20*
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but always rejected them. Bits of male and female, with or

without the shin, appeared to be equally distasteful. A smaller

pollack, present in the same tank, once took and retained a piece,

probably because its opportunities of feeding are so limited by the

competition of the larger fish that it cannot afford to be discrimi-

nating. These experiments were checked by offering bits of

Gobins j)(u/anelh(s at the same time. The goby appeared much
more palatable, most of the bits being taken and retained. A
number of small living Dragonets were dropped into the same tank.

Some reached the bottom in safety. Four were caught by the

pollack, which swallowed two outright, one having had the

preopercular spines removed. Another, with spines intact, was

seized and held for so long that, even if not finally swallowed, it

certainly could not have been violently distasteful to its captor.

Another was seized by the tail and struck the pollack's lip or

cheek with its spine and was instantly dropped. It was captured

by another pollack and, I think, swallowed.
* Some small Dragonets were offered to a number of pollack,

about a year old and about 6 to 8 inches long. Most of them

escaped into crevices of the rockwork or reached the bottom.

One was seized and rejected, but perhaps swallowed by another

fish in a dark corner of the tank. Another was seized and

rejected, with evident manifestations of disgust, by five pollack in

succession. The first four got it by the head and probably pricked

their mouths, but the last seized it by the tail and seemed equally

disgusted. Another, offered immediately afterwards, was smelt by

most of the pollack, but taken by none. No dead individuals

were taken, neither was a dead Gohius minutiis, though this

species is relished when living. The above evidence is rather

conflicting. The larger pollack certainly appear to dislike bits of

large Dragonets, but the seat of distastefuluess is not entirely in

the skin. The same pollack appear, on the whole, to approve of

small Dragonets, while the latter seem to be distasteful to small

pollack.

Pieces of large Dragonet were taken greedily and eaten by

Gadus luscus and G. mimdus and by Coitus buhalis. The last-

named fish, however, will eat most things. Bass (Morone labrax)

will not touch Callionymus. They are not fish-feeders. Wrasse
{Lahriis maculatiis and L. mixtus) either dechne to touch or at

once reject bits of large Callionymus. As we have seen, young

wrasse appear to dislike the pigment.

Turbot seem to find nothing objectionable in Callionymus.

Small turbot and brill inhabit the bottom of the tank in which

are the larger pollack. In the course of the experiments just de-

scribed I noticed that the rejected morsels and such young Dragonet

as reached the bottom were eagerly swallowed by the turbot (and,

I think, brill also) as soon as they came within their sphere of

influence. Some experiments with large turbot in the next tank

have already been described. In addition I have on several

occasions offered these turbot a number of dead male Dragonets
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in full colour. The preoperoular spines were removed from some,

left intact in others, but the turbot swallowed all alike, the same
iish taking several in rapid succession. The Dragouets being dead,

the yellow pigment was in a highly soluble condition, and its

properties ot smell and taste must have been perceptible. Turbot

hunt chiefly by eye, and those in the tanks will often take

swimming crabs, but soon reject them. I have also seen them
take " hard-heads " {Agomis cataphractus) and immediately spit

them out again. In both cases I imagine that the armour of the

intended prey was found to be compensated by no delicacy of

taste. The Dragonets were often held in the mouth for some
time until shifted into a position convenient for swallo\idng. I

have never seen one even temporarily rejected.

As described above (p. 295), a living male Dragonet was
taken by a turbot. Its subsequent proceedings appear worthy
of record. The Dragonet, though successfully engulfed, appeared

to be struggling and had almost certainly erected its preopercular

tridents. The turbot seemed in great difficulties, making violent

movements with its jaws and apparently unable to close its

gill-apparatus, through which the dorsal filament of its victim

occasionally protruded. Its efEorts, however, appeared to be

directed to swallowing, and were quite different to those which
occur when the fish is trying to get rid of a swimming crab.

After some time the turbot retired to a dim corner of the tank,

and remained for several minutes quiet, but with gill-cover slightly

distended. It then returned to the front of the tank, apparently

all right, I tempted it with several dead Callionymi. it took

no notice of the first five of these, which were taken by other

turbot. As the sixth neared the bottom our friend made an
advance towards it, but did not take it, and it lay on the bottom a

little way off. The wave of a passing tish stirred it a little, and
another slight advance was made, but without further result.

Then commenced a series of violent convulsive twitchings of the

abdomen, affecting the part lying behind a line from the anus to

the extremity of the pectoral fin. They may have been caused by
irritation from the spines of the victim, or may, more probably, be

explained as an effort to pack it in a more convenient position.

The twitchings lasted perhaps a minute or two. Then the fish

circled round the end of the tank and returned to the same spot.

A few more twitchings and matters seemed to be satisfactorily

settled.

The turbot again made a circular tour, and, returning, appeared

to perceive the dead Callionymus, now lying in a natural position,

and swam at it as if about to take it, but stopped short and took

the ground within an inch. Then commenced a rapid downward
flipping of the fore part of the dorsal fin. The nostril underlies

this region, and it was evident that the turbot was smelling at the

Callionymus. The result was, apparently, not immediately

inviting, but soon afterwards, having once more swum round the

clear part of the tank, the turbot, in the act of settling, did finally
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take the Callionymus—also some gravel. The latter was soon

ejected, aud the Dragonet swallowed without any difBculty.

According to my experience turbot, under natural conditions,

feed entirely on fish, chiefly Clupcoids and sand-eels, and Cephalo-

pods. In the tauks they are attracted by moving objects, and do

not (except in the above instance) pause to smell their food. The
experiments which I have described seem to show that the adult

male Callionymus enjoys no immunity on account of the offensive

properties, whether of taste or smell, of his person in so far as the

turbot is concerned.

In the aquarium the yellow of the fins of some of the large

male Dragouets had faded by the first week in April to a dull

ochreous brown, the brilliant yellow of the body having

disappeared long before. Nevertheless these fish still erected

their fins on being menaced with a net quite as freely as during

the season of brilliance, but required great provocation to induce

intensification of the blue bauds. This suggests that although the

elements of the blue coloration are in great part retained after

the breeding-season, the willingness to utilize them diminishes.

Under natural conditions the Dragonet is a frequent victim

to the cod (]M' Intosh) ; I have myself recorded it from the

stomachs of this fish and of the turbot and Raia fullonica. My
colleague Mr. Garstang has found it (as noted by Poulton, loc. cit.

p. 166) in the stomachs of red gnrnnrds (Trir/la pini). In this last

case the victims were small individuals only. The long rough dab

(Pleuroncctes platessokles) also takes Dragonets (Eamsay Smith).

During the breeding-season of this year I have often seen full-

grown males among the refuse on the Plymouth quay from the

stomachs of fish, chiefly anglei's, and, I think, ling. In all probability

the large tub-gurnards (T.Mrundo) which abound on the breeding-

grounds at this season, and are to some extent fish-feeders, may
be also reckoned among the enemies of the Dragonet. I cannot

speak from personal observation as to the feeding-habits of the

red gurnard. The grey gurnard (T. r/urnardus) makes great use

of its sensory pectoral rays in searching for food S and protective

coloration would not be an efficient defence against a fish of such

a feeding-habit.

Tub-gurnard hunt both by sight and touch, but in experiments

which I made I could get no evidence as to the palatability of

Callionymus, since on that occasion our aquarium specimens

would not even interest themselves in worms, usually a favourite

food. Cod hunt by sight (Bateson, loc. cit. p. 241), but a blind

cod, as I have had the opportunity of observing, can detect the

presence of food dropped into the tank and find it on the bottom.

Indeed this fish must be largely dependent on senses other than

that of sight at the great depths (over 100 fathoms) in which it

commonly occurs in northern latitudes ^. It is an indiscriminate

1 Cf. Bateson (Joum. M. B. A., n. s., i. p. 248), whose remarks appear to

deal with T. pint and another species.

» Cf. Holt and Calderwood, Sc. Trans. E. Dub. Soc. ser. 2, v. 1895, p. 429.
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feeder, taking even such unpalatable organisms as Alci/oniam

and Actinice ^, so that it is not surprising to find that the various

protective devices of Callionymus are frequently inefficacious.

Whether or not the dorsal filament of LopMus is attractive to

Calliom/mus I cannot say, but the male Dragonet, when courting,

rushes heedlessly against anything that may be in the way, even

against fully-expanded anemones, Adamsia rondeletii. LopTiius

appears to snap at precisely the spot where anything touches the

erect filament ", and, as a matter of fact, the Dragonets among the

stomach-refuse on the fish-quay are mostly large males. Judging

from the very varied assortment of things that have been found
in the stomachs of Lopliius, it may be presumed that its sense

of taste is not very discriminating. I have not found Dragonets

in the stomachs of John Dories {Zeus faber), but have seen a small

specimen of the former taken and instantly rejected by a young
dory. This fish does not appear willing to take anything from
the bottom, though it will sometimes do so.

It is possible that prawns (^Palcemon serratus) find something

distasteful in the skin of a large male Dragonet. On two occasions

I have noticed that a dead specimen placed in the table-tank was
unmolested, though the prawns in the same tank will seize small

individuals even before they are dead. A large male, which
died in the aquarium tank during the breeding-season, was not

injured by the crabs {Cancer and Carcinus) and hermits (Eujpagurus

bernhardus) for some time. The viscera and part of the muscles

of a mature female were eaten, while her skin remained practically

untouched ; but I have seen a fully-coloured male chased by a

Carcinus.

If the yellow pigment of the male is really obnoxious to any
predaceous fish, it is evident that the female must also profit

thereby at the moment when she is most exposed to danger, viz.

when preoccupied in the matrimonial ascent.

VII. General Considerations.

The observations which I have collected above are certainly not

so complete as they might be, but I do not think that further

investigations will reveal many new facts in such part ol: the

bionomics of the Dragonet as are intimately connected with the

interpretation of the sexual dimorphism, i'urther study of the

palatability of this fish, from the point of taste of the predaceous

forms which it runs the risk of encountering under natural

conditions, is certainly desirable, and will be carried out whenever
opportunity permits.

In the meanwhile we know that the Dragonet is a species in

which the male assumes, at a period roughly cori-esponding to the

inception of sexual maturity, a differentiation of structure which

1 Thomas Edward, ' Naturalist,' 1855.
2 Cf. Holt, Sci. Proc. K. D. S., n. s., vii. 1892, p. 456.
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distinguishes liiui at the first glance from his mate ; that this

structural differentiation is accompanied by the development on
certain parts of a very conspicuous coloration, wholly absent from
the female ; and that the yellow element of this coloration has a

distinct association with the ripeness of the genital product,

rapidly fading after the early part of the breeding-season. We
have seen that the yellow colour is that of a highly soluble

pigment, characterized by a peculiar taste and smell, and distinctly

irritant. The same pigment is present, in much smaller quantity,

in the female ; and the flesh, as well as the skin, of large examples

of either sex appears to be unpalatable to at least one predaceous

fish, the pollack, while even fully-coloured males are greedily

eaten by the turbot. Male, female, and young alike possess a

powerful preopercular spine, and are further protected by a copious

mucous secretion. The male displays his secondary characters

alike, whether in courtship (including the intimidation of younger
members of his own sex), in competition for food with his own
species, or in the apparent endeavour to prevent the attack of a

predaceous enemy, though it is only in courtship that the jaws

and teeth are fully exposed. We have no evidence of serious

combat among mature males \
It remains to endeavour to fix the right interpretation of these

various phenomena of form and habit. The coloration of the

male sufficiently conforms to Poulton's definition of the epigamic

character ", in tliat the most conspicuous parts, at all events, are

concealed when the animal is at rest. In the light of the pairing

habit, unique, so far as I know, among fishes propagating by

pelagic eegs, and of the readiness with which the blue colour

is intensified during courtship, it is hard to regard the secondary

structure and colour-characters otherwise than as due to some form
of sexual selection. It matters little whether the excessive

production of yellow pigment at the breeding-season has been

evolved by sexual selection or whether it be an adventitious

excretory process connected with genital activity. The possibility

of the female being degenerate suggests itself, but is hardly

supported by any evidence in the ontogeny. Perhaps in C. lyra

the female presents a greater contrast to the male than in some
other species of the genus ; but, even if there were degeneracy in

this sex, it might be regarded as a degeneracy from a condition

originally acquired in i-esponse to the sexually-selected charms of

the male.

I think it must be conceded that the account which I have

given of the behaviour of the female at the time of pairing does

not strongly support the view of an (esthetic sexual selection.

In the dim light of 20 to 30 fathoms minute excellencies of

design and colour-harmony must be hard to detect. Our female

' Cf. the perfectly harmless battles of courting spiders (Peckham, Occas.

Papers, Nat. Hist. Soc. Wiscons., i. 1889, quoted by Poulton, ' Oolours of

Animals,' p. 310). •

» Op. cit. p. 311.
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appeared to exercise uo choice at all, but simply took the nearest

individual which offered the outward appearance of an able and
willing male. I should hesitate to believe that the enlarged

dorsals and brilliant colours of the male are other than a conspicu-

ous advertisement of his whereabouts. It is practically certain

that even in the small space of an aquarium tank the male cannot

see the female unless she is quite close to him, and it is difficult

to see why the converse should not hold good, were both sexes

equally inconspicuous. It is true that when the male has found

the female he continues to display his braveries, but in the absence

of any evidence of individual preference on her part the aesthetic

effect is at least doubtful.

In a much less degree the males of the allied genus Gobius and
of Blennius and Clinus are distinguished by structure and colora-

tion from the females. The admirably careful observations of

Guitel ^ on the reproductive habits of these fishes give no indica-

tion of a sexual selection on the part of the female.

Males of Clinus and Gobius minutv^ were observed to fight for

the possession of the female. Here the battles were of a serious

nature and were decided by force of arms, the females being left

to the victors. In G. ruthensparri the rivalry of the competing

males was not carried beyond the stage of menace, and the result

does not appear. In the other goby and in all the blennies

serious combats ensue if the possession of the nest is disputed.

Gobies and blennies appear to be polygamists, and if the females

are more numerous than the males, the selective proclivities of the

former are likely to be even less marked than in Callionymus,

where the males preponderate.

It was observed by Savile Kent - that a male of Gobius niger, on
being disturbed, distended its gill-covers and branchiostegal mem-
branes, " with the evident intention of passing itself off as one of

those spiny-headed Cottidae which are not to be handled with

impunity." If the inference is correct, this observation is probably

important as bearing on the behaviour of Callionymus, since we
are led to suppose by the context that the male in question was
guarding its ova. In the forms studied by Guitel the same demon-
strations of form and colour were made by the males whether in

courting or quarrelling for possession of a mate, or in guarding the

nest. It is possible that G. niger does actually mimic Coitus.

It is perhaps equally possible that the unarmed gobies may be

descended from spiny-headed progenitors, and may have retained

the habit of protruding the once armed parts in courtship and de-

fence of the young, if not also for ordinary purposes of self-defence.

In Callionymus, as we have seen, certain demonstrations on the

approach of danger are to some extent common to all stages of

growth and to both sexes. I cannot find any important evidence

that these phenomena are primarily or finally mimetic of anything

^ Arch. Zool. Exper. : G. niinutus, ser. 2, x. 1892 ; Climes and Blennius, ser. 3,

i. 1893 ; G. ruthensparri, ser. 3, iii. 1895.
2 Op. cit. p. 242.
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in particular '. The preopercular spines being reserved as a second
line of defence, in case the animal be actually seized, it appears to

me that the object is either to simply disconcert the enemy by a
rapid change of form, or to convey an exaggerated impression of

size and strength. It is on some such line that one may suppose
that a finally mimetic condition (as instanced in the Puss-moth
caterpillar^) has been finally evolved, but in Callionymus it appears
to go no further in this direction. As it seems to me a primarily
aposematic feature has been seized upon and intensely developed,
by the aid of a coloration perhaps resulting from a primarily adven-
titious excretory process, by a sexual selection acting, as befits the
environment, rather in the direction of conspicuousness than of
aesthetic charm\ A term, " sematepigamic," must perhaps be
coined to suit the present condition.

If Stolzmann is right in considering the dances of male birds,

not as a peaceful strife, but as a distraction to protect the female
againt the too constant attentions of the male, the same interpre-
tation can hardly be placed on the courting antics of the male
Dragonet. For here the only difficulty which appears to be felt

by the female is to get as much male society as she wants.
Unless the female is degenerate, which I do not think we are

entitled to assume, the free use by the male of his special characters
for aposematic purposes appears to be of secondary origin; or,

perhaps more justly, the male simply continues the aposematic
demonstrations of his youth with apparatus that, fortunately for
himself, has been improved by a sematepigamic process of selection.

Beddard * has suggested that similar, but not sexually-diiferenti-

ated structures, the enormous pectoral of Dactyhpterus and the
dorsal fin of Thymallus, may be effective in diverting the attack
of an enemy to a non-vital part. This is possibly the case, since

we have seen that one male Dragonet struck at the first dorsal of
another. The tub-gurnard (Trigla Mrundo) furls its large and
beautiful pectorals when at rest ; but they are instantly expanded if

the fish is molested, and are kept expanded when the fish is driven
about or is simply swimming round the tank undisturbed. The John
Dory instantly erects the dorsal filaments when alarmed, and these
are supported by very powerful spines. On the whole it appears
most probable in the two cases last mentioned and in the Dragonet

1 I have observed that Pike {Esox lucius), when quai-relling, menace each other
by inflating the whole gill-apparatus. In its natural environment it must be
long since the Pike was associated with any object of mimicry more formidable
than itself.

» Cf. Poulton, 01). cit. p. 271.
^ Though it is possible that the brilliant coloration was originally acquired

in shallow water, where details could be more readily appreciated.
* Op. cit. p. 191. Messrs. W.L. Calderwood and G. P. Bidder have told

me that when a Dactyhpterus was placed in a tank at Naples containing some
small sharks, the latter bit pieces out of its pectorals, a liberty resented by
violent grunting. Gurnards and dories also grunt under circumstances of
discomfort, the sounds being of the nature which appears from experiment to

be perceptible by fishes. They may possibly subserve a function which is in
part protective.
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that the object is aposematic, the effect being achieved by a rapid

transformation and apparent increase of si?,e.

In conclusion, it is a pleasant duty to offer to ray teacher, Pro-

fessor Howes, my best thanks for the loan of literature and many
references ; and to my colleagues, Messrs. E. ,J. Allen and W.
Grarstang, for much assistance in various ways. I hope to be able,

before long, to give a more complete account of the coloration-

elements and mechanism and of the palatability of the species at

different stages of the life-history.

EXPLANATION OF PLATE XXVI.

The Dragonet, Callionymus lyra. Male in full breeding-colour, in attitude

of courtship. Drawn from a specimen living in the Marine Biological

Association's Aquarium, Februai-y 1898. Reduced two-seyenths.

2. On the Serricorn Coleoptera of St. Vincent^ Grenada,

and the Grenadines {Malacodermata, Ptinidce, Bos-

try chidcB), with Descriptions of new Species. By
Henry S. Gorham, F.Z.S.

[Received March 3, 1898.]

(Plate XXVII. figs. 1-5 & 7-10.)

Although a considerable number of Coleoptera of the remaining

families of the Serricorn series are here dealt with, it will be

admitted that they represent but a very small portion of what may
be expected when the larger islands of the West Indies have been
more thoroughly examined for these groups. Among the wood-
boring Beetles it is especially probable that further research will

bring to light many endemic forms, and the list of species in the

Lycidse and LampyridsB from Cuba renders it highly improbable

that the Telephoridae and Melyridse are so poorly represented as

the present collections would seem to indicate.

The fauna is in general quite similar to that of Central America.

In the two islands from which the majority of the species collected

by Mr. H. H. Smith come, there is a small admixture of more
special South-American genera (Astylus, Anidrytus), but this is

quite parallel to what obtains in Panama and in Costa Eica.

LTOID.S.

Calopteroij-.

Calopteron, Guerin, Voyage Coquille, p. 72 ; Gorh. Biol. C.-Am.,

Col. iii. pt. 2, p. 8.

CAiiOPTERON siiiTHi, sp. n. (Plate XXVII. fig. 2.)

Nigrum,prothoracis lateribus elt/trisque Icefe awantiacis, his macula

magna dorsali communi marginem vix attingentem apiceque late

nigris, antennis vix serratis. Long. 6-10 millim. S $ •

Hab. St. Vlncent (H, H. Smith).
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This is a small parallel species of Calopteron belonging to

Section A. iii. in ' Biologia C.-Am.,' with four raised Hnes on each

elytron, and the thorax with a simple carina. The antennae are

nearly simple in both sexes. The bases of the femora and the

coxaeare often a little yellow, but only so at the joint.

The colouring of this insect is almost exactly that of Emplectus

Icetiis Er., and is also very like that of Oalocladon ephippium Gorh.

It would also at first sight be apt to be confounded with the

species which follows (C delicatum Kirsch), but in addition to the

form of the central black patch, there are minute differences in

the sculpture. The costse and cells are more distinctly raised in

this insect ; it is also wider behind, and hence less parallel.

The females are, as usual, larger and wider than the males.

About twenty examples.

Calopteeon delicatum.

Calopteron delicatum, Kirscli, Berl. Zeit. 1865, p. 61 ; Bourg.
" Contr. a la faune ent. des Etats-Unis de Colombie," Ann. Soc.

Ent. Er. 1879, p. 37.

Hab. Geenada : Balthazar, Mt. Maitland, Chantilly Estate

(H. H. Smith).

Some examples of this little insect are very like C. smithi ; the

central black fascia, however, always reaches the margin ; and the

suture from the base to the fascia is black. The apical fifth is

black ; it is more parallel ; the second and fourth costae are dis-

tinct, but the first and third are very indistinct. The examples,

nine in number, from Balthazar, all agree very closely, and are

7 to 10 millimetres long. One from Mount Maitland has the

central patch detached from the base, and so far resembles

C. smithi, but in other points agrees with C. delicatum, and, being

from the same side of the Island of Grenada, I have no doubt

pertains to this species.

Calopteron OBLiTUii, sp. u.

Sublineare, niger, prothorace eli/trisque sordidejiavis, triente apicali

et sutura usque ad costam secundam plus minusve nigris, costis

secundo et quarto alte carinatis. Long. 8-10 millim. S $ •

Mas, antennis acute serratis.

Hab. Grenada : Grand Etang, 1900 feet, St. Vincent, Kings-

town, and windward side to 1500 feet (E. H. Smith).

This little species is of the size and form of C. delicatum, but it

wants the central black fascia, and the thorax is entirely yellow.

The pattern is one common to many Lycidae. One-third of the

apex of the elytra is black, and there is a more or less ex-

tended black smear down the suture, sometimes but rarely joined

to the apical black. The scutellum is yellow, or at least with

yellow scales. The antennae are about as long as in C. delicatum,

i. e. about as long as the elytra. The two raised costae are very

strongly elevated, while the intermediate ones and the areolets

are very indistinct.
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The following species from the West Indies, referred to

Calojiteron, are now placed in the genus Thonalmus :

—

0. amabile, Jacq. Duv. Hist. Cuba, 1857, p. 82. Cuba.

C. aulicum, Jacq. Duv. 1. c. p. 77, t. 7. f. 18. Cuba.

C. hicolm', Linn. Amcen. Ac. vi. 1763, p. 395. Haiti, Jamaica,

Cuba.

C. distin(/uendum, Jacq. Duv. 1. c. p. 80. Cuba.

0. dominicanum, Chev. Ann. Soc. Eat. Fr. 1869. San Domingo.
C. suave, Jacq. Duv. 1. c. p. 80. Cuba.

And the following are recorded from Cuba, but are unknown
to me :

—

C. elegantidum, Jacq. Duv. 1. c. p. 78. Cuba.

a albicolle, Chevr. Eev. Zool. 1858, p. 209. Cuba.

C denominatum, Chevr. Ann. Soc, Eat. Er. 1869. Cuba.
G. nigritarse, Chevr. 1. c. 1869, C. semiflavum, Chevr., and

G. pectinieorne, Chevr. 1. c. 1869.

Plateros PALLiATtrs, sp. n.

Plateroti forrerano GorJi. affinis et summa similitudine ; niger,

prothorace et elytris I<ete jJavis, his macula magna suhhasali,

communi hasin attingente (humeris et marginihus Jlavis), et

quadi-ante apicali nigris. Long. 9—10 millim. 5 •

Hab. St. Vincent (B. H. Smith).

Head, body with the legs, and antennae entirely black. The
thorax yellow, wider at the base than its length, the central

channel deep, the disk irregular, with ridges running obliquely

from the raised edges of the channel from the base and middle,

the frontal carina not defined. The elytra have the shoulders

rather widely yellow, and narrowly joined with a broad yellow
posterior fascia, narrowed on its basal side towards the suture.

The black subbasal patch is thus broadly cruciform, differing from
that in P. forreranus (a Central-American species) in being
joined to the base, and in being further extended down the suture.

The scutellum is black. This insect very closely resembles

P. forreranus Gorh. Biol. C.-Am., Col. vol. iii. part ii. p. 239,
Suppl., but there are important dilferences which cannot be
overlooked.

PlATEEOS FEATEENirS, Sp. n.

Niger, prothorace nitido, scutello et elytris Jlavis, his basi triente et

quadrante apicali nigro-fumosis. Long. 7*5-8 millim.

Hab. St. Vincent {H. H. Smith).

The antennae in this species are scarcely serrate ; the thorax
and scutellum yellow, and both shining, the former transversely

square, with a rather prominent and elevated front margin. The
channel and oblique ridges distinct but ill-defined. The elytra

very evenly striated, and the punctures distinct. The basal black
covers the whole base except the extreme reflexed margin, and its

apical side is rounded, but not regularly, as the blackness extends
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further along the interstices than on the costae. Eather more
than a third of the elytra in their middle is straw-yellow. The
apical black is also rather irregidar on its basal side. This insect

mimics very closely the Fhotimis described hereafter as P. notatus,

and is probably to be found in company with it.

Two examples.

ASPIDOSOMA.

Aspidosoma, Gemm. & Harold, Cat. Col. p. 1645 ; Gorh. Biol.

C.-Am., Col. vol. iii. pt. 2, p. 58.

Aspisoma, Laporte de Castelnau, Ann. Hoc. Bnt. Fr. 1833,

p. 145.

Aspidosoma supeeciliosum, sp. u.

Oblongo-ovale, piceum, subnitidum, prothorace jlavo interdum

macula discoidali, cegre distincta, hisinuata, et ihcabus basaUbus

fuscis ; elytris piceis, laieribus late, ad apicem angustiore et

sutura tenuiter' pallide Jlavis ; scutello Jlavido. Long. 7-8

millim. 6 $ •

Hob. St. Vincent. Geenada : Mount Gay Estate on the lee-

ward side, and Caliveny Estate on the windward side, Woburn
on the south end. Geenadines, Union Island (1 ex.) {H. H.

Smith).

The body and head are black, with the exception of the fifth

and sixth segments in the male and the middle of these segments

in the female, which are white, and that the tips of the trochanters

and base of the femora and the basal joint of antennae are pale.

The thorax is ochraceous ; in some examples the subdiaphanous

part above the eyes appears as a dark spot taking the form of a

bisinuate line, and in some there are two very obscure spots on

the middle of the base. The scutellum is yellow, the praescutellar

part fuscous. The form of the thorax is broadly semi- elliptical,

slightly ogival in the males, and the sides and front are rather

coarsely punctured. The elytra are pitchy black, with the entire

sides and suture yellow, thickly punctured, and with two obsolete

costEe. This insect is allied to, and of the same size and form as,

A. lepidum (Biol. C.-Am. 1. c. p. 54). It differs in the wholly

yellow sides and suture of the elytra, and in the thorax being

much less conspicuously marked.

The males scarcely differ from the females, except in the size of

the eyes and more eburated luminous segments of the abdomen.

A large number of specimens were captured.

Aspidosoma ignitum.

Aspidosoma ignitum, Linn. Syst. Nat. i. p. 645 ; Fabr. Syst.

Ent. p. 201 ; De Geer, Ins. iv. p. 49, t. 17. fig. 2 ; Gorh. Eev. of

Lamp., Trans. Ent. Soc. 1880, p. 83; Biol. C.-Am., Col. iii. pt. 2,

P- 55.

Aspisoma pohjzona, Chev. Col. Mex. Cent. i. fasc. ui.

Hob. St. Vincent: Kingstown. Gbenada : Mount Gay and

"Woodford Estates on the leeward side, Balthazar on the wind-
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ward side. Grenadines : Union Island (1 ex.), Mustique Island

(/T. H. Smith).

I have already in the ' Trans. Ent. Soc' and in the ' Biologia

C.-Am.' pointed out the above synonymy, and the series of spe-

cimens sent by Mr. H. H. Smith go far to confirm the correctness

of that view. The great majority of the examples have pitchy-black

elytra with pale sides as far as their middle, the margins thence

to the apex with the suture narrowly yellow. The wide pale side

contains two fuscous spots, one just outside the callus, the other

below the middle. The thoracic markings vary a good deal in

degree : in the St.-Vincent examples they are two squarish hook-
shaped marks just separated by the central channel, and an
obscure spot near the bind angles. In A. polyzona the inner

side of the hook extends up the middle to the front margin, and is

more or less fused along the channel, and in this form there are

three pale lines on the disk of the elytra, i. e. the costae are pale.

Specimens of this kind occurred at Balthazar. Intermediate

forms were found at the same place and at Mount Gay. Hence
whatever difficulties there may be in identifying the Lampyris
ignita of Linnaeus, I think there is no doubt that the present

insect is not distinct from our Central-American species, and
that it represents those South-American species which I have
referred to it. A. ignitum has been previously recorded from the

Antilles.

Photinus.

Photinus, Laporte de Castelnau, Ann. Soc. Ent. Er. ii. p. 141

(1833) ; Gorh. Eev. Lamp., Trans. Ent. Soc. 1880, p. 22 ; Biol.

C.-Am., Col. iii. pt. 2, p. 38.

Photinus notatus, sp. n. ? (Plate XXVII. fig. 3.)

Nigro-fuscus ; pedihus {tarsis fuscis), pjroiJiorace (disco miniato)

et elytrorum fascia lata postmed.icDiaJlavis. Long. 8 millim.

Hob. St. Vincent : leeward side {H. H. Smith).

Antennae rather long, entirely fuscous. Legs pale, the tibiae (a

little infuscate towai'ds the apices) and tarsi fuscous. Prothorax
entirely yellow, but that, as is often the case, when fresh the disc

and underparts are pink or rosy, very even and smooth, only a

faint indication of central channel. The elytra have a yellow

band of rather more than a third of the elytral length, and
produced a little both ways on the margins and towards the apex
on the suture. There are three examples of this species, which is

allied to P. hlandus Mots. I have an example which is labelled
" notatus " Gory, purporting to come from Brazil, but of uncertain

origin ; and as I do not know a species of the name attached, I

give a brief description of our West-Indian insect.

Photinus minuttis.

Pyropyga minuta, Leconte, Syn. Lampyr. 1881, p. 32.

If I am correct in referring the numerous examples obtained to



320 BBV. H. S. GOEHAM ON THB [Apr. 19,

this species, it has a more extended range than I should have

expected. It occurs in Florida and some of the Southern States,

but not, so far as I am aware, in South America. Ph. parvulus

Gorh., Mexico and Guatemala, and P. decipiens Harris, New York,

Texas, Arizona, and Florida, are very nearly allied species.

Hub. St. Vincent : windward and leeward side, Kingstown.

Grenada : windward side. Grand Etang, Chantilly and La Force

Estates ; and leeward side, Mount Gay, Vendome, and St. George's

Estates {H. H. Smith).

Occurs from sea-level up to 2000 ft. altitude.

The following species of Lampyridae have been previously

recorded from the West Indies :

—

Lucidota dimidiatipennis, Jacq. Duv. Hist. He de Cuba, p. 84.

L. janthinipennis, Jacq. Duv. I.e. p. 83. Cuba.

L. niiniatocollis, Chevr. Eev. Zool. 1858, p. 209. Cuba.

Alecton discoidalis, Lap. de Cast. Hist. Nat. i. p, 266. Cuba.

Photinus blandus, Mots. ; Jacq. Duv. 1. c. p. 87. Cuba.

P. interruptus, Mots, (nee Erichs.), Etud. Ent. iii. jp. 24, and
elongatus. Mots. 1. c. p. 35. " Antilles."

P. limbipeimis, Jacq. Duv. 1. c. p. 86. Cuba.

P. littoralis. Mots. 1. c. ii. 1853, p. 35. Martinique.

P. pallens, Fabr. Ent. Syst. Supp. p. 124 ; Brown, Nat. Hist.

Jamaica, p. 431, t. 44. f. 9. Jamaica.

P. qiiadrimaculutus, Lap. de Cast. 1. c. p. 269. San Domingo.

P. rufus, Oliv. Ent. ii. p. 28, t. 3. f. 30 (Lucidota).

P. vittatus, Fabr. (nee Oliv.), vitiosus, Gemm. Guadeloupe,

San Domingo, Jamaica.

P. vittatus, Oliv. Ent. ii. p. 28, t. 3. f. 20. San. Domingo.

P. vittiger, Gyll. Schtin. Syn. Ins. iii. App. p. 21. Martinique,

Guadeloupe.

CratomorpJius dorsalis, Gyll. 1. c. p. 24. " Antilles," St. Bar-

thelemy.

Photuris brumiipennis, Jacq. Duv. 1. c. p. 89. Cuba.

Telephobid^.

Tylocekus.

Tylocerus, Dalman, Anal. Ent. 1823, p. 57; Laporte de Castelnau,

Hist. Nat. i. p. 276 ; Lacord. Gen. Col., Atl. t. 45. f. 1.

AnisoteJus, Hope, in Royle's ' Himalaya.'

Ttlocerus lineatus, sp. n. (Plate XXVII. fig. 1.)

Nigro-fuscus, sxd)Opacus ; capite prothoraceque aurantiacis, hoc

transverso, illo pone oculos superne nigro, linea basali mediana

jlava ; coxis et trochanteribus pallide Jtavis ; elytris nigro-fuscis,

sutura margine laterali et apicali, et costa humerali ante apicem

concolore albidi, scutello fiavo. Long. 7-9 millim. S 2 •

Mas, antennis longioribiis, articulo basali magna, inJJato, segmento

sexto ventrali fisso.

^Qvavtia plerwmque minor, ante^ini-s brevioribus.
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Hah. St. Vincent : leeward side. Gbenada : Balthazar,

Grand Etang and Mount Gay Estate {H. H. Smith).

Head orange-yellow, with the base behind the eyes fuscous,

divided by a yellow but ill-defined line in the males ; antennae

black, as long as the body in the male, about two-thirds as long in

the female. Thorax transverse and rectangular, but the front

angles broadly rounded, and the hind angles not prominent,

orange-yellow, the margins reflexed. Scutellum, mesosternum,

coxae, and trochanters yellow, the posterior coxse a little infuscate.

Legs fuscous black. Elytra fuscous, not shining, the suture and
margins narrowly pale, as is also a raised costa as far as the

middle, which, however, is continued nearly to the apex ; in some
female examples it is almost concolorous throughout its length.

The males have the basal joint of the antennae very large, nearly

as long as the three succeeding joints, and swollen, the succeeding

joints gradually increase in length, the apical joint is equal to

those preceding it and is not enlarged. The palpi and tips ot the

mandibles are fuscous. In the female all the joints of the antennae

are shorter and thinner.

Dalman described one species of Tylocerus from Jamaica,

T. crassicornis ; and Lacordaire (Genera Col. iv. p. 348, note)

identified specimens from the Isle of Barthelemey with that species.

The figure in the ' General Atlas ' is wrongly referred in Gemm. and
Harold Cat. to this insect. It is that of T. atricornis, an Eastern

species. The Eastern species have often the terminal joint of the

antennae enormously developed, and form Hope's geAius Anisotelus.

Mr. C. O. WaterhoLise has proposed a genus SpJicerarthrvm for

Telephorus ivceustus Guer., an insect from New Guinea, which
appears to correspond with the New World 2\ijloceri in not having

the apical joint of the antennae of unusual form.

SiLIS.

Silis, Latreille, Eegne An. ed. 2, p. 471 ; Gorh. Biol. C.-Am.,

Col. iii. pt. 2, p. 91.

Ditemnus, Leconte, Class. Col. N. Am. p. 189.

Silis tenella, sp. n.

FLava, capitis basi, antennis {articulo hasali eoocepto), corpore

(abdoniine jlavo-marginato) elytrisque fuscis, his laterihus et

apice Icete jlavo-marginatis. Long. 4r-b millim. c? .

Mas, prothoracis margine laterali plicato, pone medium inter-

riipto, angulis posticis acute prominulis, ante excisionem in

tuherculum acutum elcvato.

Sab. St. Vincent : windward and leeward side (H. H. Smith).

The mouth, front of the head, the thorax, legs, and margins of the

elytra are bright yellov^^ The antennae are as long or a little longer

than the elytra ; their basal joint is yellow, the second and third

are paler than the rest, as they are whitish beneath. The thorax

is transverse, deeply sulcate, the sulcation not reaching the front

Peoc. Zool. Soc—1898, No. XXI. 21
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or the base. The legs are yellow, only the bilobed fourth joint

and the claws and the claw-joint are infuscate. The elytra are

coriaceous, the scutellum and the suture concolorous.

There is no species of Silis known to me with which this little

insect can be readily compared ; in size it is a little larger than

S.pcmxiUa Gorh. (Biol. C.-Am., Col. iii. pt. 2, p. 304), but the sides

of the thorax are quite different—tlie projecting tooth of the front

part of the margin and the acute hind angle leaving a " nick "

between them. The bright yellow legs and neatly margined elytra

are different from anything I can recall in this now extensive

genus.

Upwards of fifty species are described in the Biol. C.-Am. from

Central America, several others are recorded from the United
States, and there are numerous undescribed species in South

America, besides many species from other parts of the world,

which will fall into allied genera—as Aclytia from New Zealand

;

Silidius Gorh., Africa.

Eight examples were obtained.

C L E B I D jB.

Pelonitjm.

Pelonium, Spinola, Mon. i. p. 347 ; Gorh. Biol. C.-Am., Col. iii.

pt. 2, p. 187 \

PeLONITTM INStJlABE, sp. n.

Nigrum, elongatum,parallelum; antennis (clava excepta), prothorace

{inargine antico nigra), pedihus, scutello, sutura et elytrorum

marginihus paUide ferrugineis ; capite creberrime, prothorace

parcius punctatis ; elytris punctato-striatis, interstitiis Icevibus.

Long. 5-6 millini.

Variat capite prothoraceque toto ferrugineis.

Hah. St. Vincent : leeward side, Mount Gay Estate {H. H.
Smith).

In the section of Pelonium in which P. quadrisignatum Spin, and
P.crinitum Klug come, this insect is most like P. lineolatum Gorh.,

from which it differs by the antennae being yellow at the base, the

legs wholly yellow, but is obviously variable in colour. When
specimens have been collected from intervening localities, it is

probable that several of the described species will be united as

varieties ; two specimens were obtained.

MeI/TBID^.

ASTYLTJS,

Astylus, Laporte de Castelnau, in Silberm. Eev. iv. p. 32; Gorh.
Biol. C.-Am., Col. iii. pt. 2, p. 127.

} It is not deemed necessary to repeat the references and synonymy, which
are fully given in the ' Biologia.'
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ASTXLTTS ANTILLABUM, Sp. D. (Plate XXVII. fig. 7, c? •)

Astylo octopustulato Gorli. similis et affinis at major, niger, eapite

jirothoraceque subtiliter, elytris crebre rugose punctatis ; his

maculis trihus, margiiiibus cum macula magna subquadrata sub-

apicali conjunctis, saturate aurantiacis, costa subhiimerali nigra,

et marginibus rejiexis subexplanatis. Long. 10 millim. S $ .

Mas, elytrorum apicibus truncatis.

Femina, elytrorxim apicibusprofimde excisis.

Hab. St. A^incent : leeward side {H. H. Smith).

Head subi'ostate, thickly and finely punctured, antennse with
the basal five joints rufous ; thorax very even and smooth, a good
deal narrowed in front, and with deflexed sides and front angles,

finely, thickly, and confluently punctured. The elytra are more
thickly punctured and less rugose at the base than towards the
apex ; the entire red margin and the apex in the female are
somewhat expanded ; each bears tliree irregular spots—one on the
base pear-shaped with the pointed end towards the apex, nearly
glabrous, but with a few scattered fine points, two others in a line

and equidistant from the suture, not round as in A. octopmstulatus,

but rather oblique, and with faint indications of a costate interstice

passing through them; the apical spot is much larger than in
A. octopustulatus, squarish and united to the red margin. The
submarginal costa is distinct, and terminates in the last black
fascia. This beautiful insect is allied to, but amply distinct from,
A. octopustulatus Gorh. 1. c. p. 330, a species I'rom Panama, where
the genus apparently reaches its northern limit : it is larger, more
deeply marked with orange-red, more coarsely punctured ; the
antennte are longer, the spots are not nearly round as in that
insect.

Only one pair were obtained.

EbjEus.

Ebcms, Erichson, Entomographien, p. 113 ; Gorh. Biol. C.-Am.,
Col. iii. pt. 2, p. 120.

Eb^TJS IflGBOOiEErLEUS, sp. n.

Ebseo seminulo Er. persimilis et statura ci'qualis, niger ; elytris

subccerulescentibus, subtilissime subcoriaceis, nitidis ; antennis
nigris, articulo basali subtus et secunclo jlavis ; capiteprothorace-
que glabris, nitidis. Long. f-l| millim.

Hob. St. Vincent : windward and leeward side and south end
{H. H. Smith).

This minute Melyrid is so closely allied to the insects recorded
in the ' Biologia C.-Am.' as E. semhmlum and E. minimum Erichs.,

from Guatemala, that it is sufficient to refer to the differences,

which are in the broader elytra, and the blacker legs and antennte,
and in the bluer tint of the elytra.

About a dozen examples were obtained, all in St. Vincent, where
it is apparently common.

21*
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Eb^us sEMiinjLtrM: ?

Anthocomus seminulum, Ei'ichs. Ent. p. 112.

Ebceus seminuJuin, Gorh. Biol. C.-Am., Col. iii. pt. 2, p. 121.

Hah. Ghenada : St. George's, Mount Gay, and Vendome Estates,

leeward side. Grenadines : Becquia and Mustique Islands.

This insect is longer than E. nigrocceruleus, and quite black

above. The legs seem darker than in the species I refer to this

name from Guatemala, but otherwise the West-Indian insect is

very similar.

Eb^us minimus ?

Anthocomus minitmis, Erichs. Ent. p. 113?

Ebceus minimics, Gorh. Biol. C.-Am., Col. iii. pt. 2, p. 121 ?

Hab. Grenada: Mount Gay and Vendome Estates, leeward

side ; Balthazar, windward side (H. H. Smith).

The very minute size (about '75 of a millimetre), black or blue-

black colour, and the elj'-tra widened behind (as in E. nigroccmndeus)

distinguish this insect. It will be observed that the West-Indian

insect has dark legs, whereas the Guatemala specimens had yellow

legs. But there is not evidence enough to separate them.

PTINID.S.

Ptintts.

Ptinus, Linnaeus, Syst. Nat. i. pt. 2, p. 565.

Ptinus tesellatus, sp. n. (Plate XXVII. fig. 8.)

(S . Ohlongus, brunneus, dense suhrugose punctatus ; antennis

hrevihna, artiadis secundo ad decimum suhcequaUbus, obconicis

vix elonjatis, apicali parum elongato ; 2^^'othorace hirtuli,

postice trnnsuerse impresso parum coustricto ; eh/tris griseo hir-

tulis et pubefiavo tessellatis, punctato-striatis. Long. 2-5 millim.

Hab. Grenadines: Mustique Island {H. H. Smith).

This Ptinus is not like any with which I am acquainted. The

antennae are short and with short joints more like those of Mptris

crenatus : the thorax is constricted but not deeply, the widest part

is in front of the constriction ; the prosteriial portion is very short,

so that the head in repose must be reflexed ; it is almost detached

in the two specimens before me and could hardly be extended

without being so. The eyes are prominent and rather coarse.

The elytra have the sides parallel. The punctures are numerous

in the striae.

GiBBIXJM.

Qibhium, Scopoli, Int. ad Hist. Nat. p. 505 (1777).

GiBBlUM SCOTIAS,

Gibbium scotias, Pabr. Spec. Ins. i. p. 74.

Hab. St. Vincent : leeward side (M. H, Smith),

One example.

i
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MiCRANOBIUM.

Micranobium, Gorham, Biol. C.-Am., Col. iii. pt. 2, p. 202.

MlCEAI^OBIUM EXIGUtJM.

Micranobium exiguum, Grorh. Biol. 1. c. p. 202.

Hab. St. Vincent: leeward side. Geenada: Balbhazar, wind-
ward side {H. H. Smith).

There are only two specimens of the minute Anobiad which I

think may be identical with the one I have described under this

name from Guatemala ; but if they do indeed represent the same
species, I think they are the orher sex. The three terminal joints

of the antennae are dark and much longer than the basal portion,

the second abdominal segment is not much longer than the third,

and the thorax is not laterally compressed ; the head is received

more into the thorax. These two specimens are i-ather larger and
more shining than those here referred to M. pulicarimn. In dry

examples it is only possible by detaching the head and limbs to

study them, as they are closely contracted.

MlCEANOBIUM PULICAEIUM.

Micranobium pulicarium, Gorh. Biol. 1. c. p. 202, t. x. fig. 14.

Hab. Geenada : Balthazar (windward side) and Grand Etang
(leeward side); Geenadines : Mustique Island {H. H. Smith).

This minute species is about 1 millimetre in length. It is

distinguished from the M. exiguum? here recorded by its smaller size,

by the whole insect being narrower and with a more compressed

thorax, by the antennae being much shorter, with the three terminal

joints not much longer than the rest of the antennae, and by the

long second segment of the abdomen. The whole insect is brown,

clothed with a grey, fine pubescence. I think the specimens may
be females, but I do not think they are those of the preceding

species, although one example is from the same locality, Balthazar.

The antennae are so short and delicate that the greatest care is

necessary to extend them from dry specimens, clogged with gum.

Cathoeama.

Catorama, Guerin, Eev. Zool. 1850, p. 431.

Oathorama (Gemm. Cat. Col.), Gorh. Biol. O.-Am., Col. iii. pt. 2,

p. 207.

Cathoeama heebaeitjm.

Oathorama herbarium, Gorh. Biol. C.-Am. 1. c. p. 207.

Hah. St. Vincent : leeward side. Geenada : St. George's and
Mount Gay Estate, leeward side {H. H. Smith).

A series of examples of what appear to me to be identical with

this species were met with.

This insect seems common and widely distributed ; it is clearly
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distinct from Tricorynus zece Waterh., described from Barbados,

although resembling it apparently in size and colour, as the elytra,

in addition to the two submarginal striae, have distinct rows of

punctures. Tricorynus Waterh. is jH-obably not distinct generi-

cally from Catorama Gueriu, and has priority ; but as this is not

absolutely certain, it will be as well to retain the latter name, being

expressive of the deflected position of the head. Very little is

known of their habits, but one has been found in tobacco-waste.

Lasiodeema.

Lasioderma, Stephens, 111. Brit. Ent. v. p. 417 ; Gorh. Biol.

C.-Am., Col. iii. pt. 2, p. 198.

Lasiodeema pttbeeulum, sp. n.

Breviter ovatum, castaneum, nitidum, fulvo-pubescens ; aniennce

perhreves. Long. 1 millim.

Hah. St. Vincent : leeward side. Geenada : Lake Antoine
and Telescope Estates, windward side. Geenadines : Becquia
Island (//. H. Smith).

Oval, the head very much deflexedasin Cathorama; the antennae

not longer than the breadth of the head, basal joint stout and
large, the following joints to the seventh small, serrate, not longer

than wide, the seventh to the eleventh as small and not serrate ;

eyes very finely facetted. The elytra are usually slightly deepened
intone as they approach the apex ; they are not visibly punctured,

and are, as well as the head and thorax, clothed with yellow, dense,

but very close pubescence.

This is the smallest Lasioderma I have seen ; it is very like a

small Cathorama, but readily distinguished, apart from the generic

distinctions, and when contracted, by its lacking the two submar-
ginal strife and by its greater pubescence.

The antennae in Lasioderma are 11-jointed; the last four joints

are in no way enlarged or lengthened (in L. jniberidum they are

about as long as broad). There is no sculpture visible under the

|-inch focus. A considerable number of examples occurred, chiefly

at Telescope Estate. They are iri'egular in shape and broken.

The legs and underside are deep brown, pitchy in places.

Lasiodeema seeeicoene.

Ptinus serricornis, Fabr. Ent. Syst. i. p. 241.

Pseudochina serricornis, Muls. Tered. p. 175 ; Lee. Prodr. p. 238.

Lasioderma tesiaceum, Steph. 111. Brit. Eat. v. p. 417.

Lasioderma serricorne, Gorh. Biol. O.-Am., Col. iii. pt. 2, p. 199.

Hab. Geenada : St. George's, leeward side (H. H. Smith).

As I have remarked in the ' Biologia C.-Am.,' this insect is pro-

bably introduced through the agency of commerce. About fourteen

examples were met with at St. George's by Mr. H. H. Smith.



1898.] SEERicoRir ooleopteea op st. tinobnt. 327

MlROSTEKlfUS.

Mirosternus, Sharp, Trans. Ent. Soc. Lond. 1881, p. 526; Gorh.
Biol. C.-Am., Col. iii. pt. 2, Suppl. p. 349.

Mirosternus is a genus of Dorcatomini, very nearly allied to

Cathorama, but distinct in having eleven joints to the antennae.
The basal joint is large and pear-shaped ; a little curved, the second
shorter, but much stouter than those of the funiculus, which are
six in number ; the third joint is a little longer than the five

following, which are very short. Of the three club-joints, which
are similar to those of Cathorama, the two apical joints are each
shorter than the ninth, which is hatchet- shaped, acuminate within.

MiEOSTBEifUS L^vis, sp. n. (Plate XXVII. figs. 5, 5 a.)

Oblongus, lateribus parallelis ; nigro-jpiceus fere, glaher, capite

prothoraceque i)erminute, elytris minutissime punctatis, pedibus
et antennis brunneis. Lonr/. 3 millim.

Hah. St. Vincent leeward side {H. H. Smith).

This insect is not unlike Cathorama herbarium at first sight, but
it will on examination be found to be more parallel and narrower,
and also smoother, without any trace of the submarginal striae.

The head and thorax, although more shining, are in M. laivis

covered with small points, easily seen under a strong lens ; the
elytra are excessively minutely punctured, not in gemellate rows
(as in Cathorama), indeed it is scarcely possible to say the points

are arranged serially. The thorax is shorter than wide, its base

is bisinuate, not margined in any way.
But one specimen has at present come under my notice ; it is,

however, in good condition.

All the Mirosterni yet described have been from one or two
specimens of each. Dr. Sharp's species are from the Hawaiian
Islands.

Peiotoma.

Friotoma, Gorham, Biol. C.-Am., Col. iii. pt. 2, Suppl. p. 350.

Priotoma is very close to Dorcatoma; it is separated by a very
different structure of the prosternum. The species have from eight

to ten joints to the antennae, but these are very difficult of

observation.

Peiotoma beetis ?

Priotoma brevis, Gorh. Biol. C.-Am., Col. iii. pt. 2, Suppl. p. 351.

Hub. St. Vincent : leeward side (H. H. Smith).

Priotoma brevis was described upon two examples from Bugaba
in the Isthmus of Panama, and the present insect is identical or

very closely allied to it. The elytra are punctured with very fine

rows, and are sparsely pubescent or pilose. The metasternum is

sparingly punctured, the punctures being distinct.

Seven examples.



328 BET, H. S. GORHAM ON THE [Apr. 19,

LlCTUS.

Lijctus, Fabr. Eat. Syst. i. p. 502 (1792) ; G-orh. Biol. C.-Am., Col.

iii. pt. 2, p. 211.

Ltctus peostomoides.

Lyctus prostomoides, Grorh. Biol. C.-Am. 1. c. p. 212.

Hah. St. Vincbxt : leeward side. Grenada : St. John's
Kiver, leeward side (H. H, Smith).

A single example found at each of the localities does not seem
to differ from examples of about the same size from San Lorenzo,
Panama.
From the thorax being a little wider in front, and the sides

accordingly contracting towards the base, I think these examples
may be males.

Sphindus.

Sphindus, Chevrolat, in Silb. Eev. Bnt. i. (1833).

Sphindus dubius ?

Sphlndus duhius, Gyllenhal, Ins. Suec. i. p. 243 ; Jacq. Duv. Gen.
Col. iii. t. 55. f. 275.

Hah. Grenada : Balthazar (windward side) and Mount Gay
Estate (leeward side) {H. H. Smith).

There is only one example from each of these localities, and I
cannot see, on comparison of them with English examples of

S. dubius, that they differ sufficiently to warrant their separation.

Lecoute was doubtful about the difference of his S. americanus, as

he had not seen S. dubius {cf. Leconte, New Species of N. Am.
Col. i. 1865, p. 104). Other American coleopterists seem to feel no
doubt. Our West-Indian examples are i-ather smaU and rather

short. Sphindus in England is usually found in a small black

powdery fungus on the bark of beech trees.

bostbtchid^,

Heterarthron.

Heterarthron, Guerin, Icon, du Regn. Anim., Ins. p. 286 ; Lesne,
Ann. Soc. Ent. Fr. 1896, pp. Ill, 114.

Polycaon, Laporte de Casrelnau, in Silberm. Eev. d'Ent. iv.

p. 30 ; Gorh. Biol. C.-Am., Col. iii. pt. 2, p. 210.

Heterarthron eemobalis.

Apate femoralis, Fabr. Ent. Syst. i. 2, p. 361.

Heterarthron femoralis, Lesne, Ann. Soc. Ent. Fr. 1896, p. 118.
Polycaon exesus, Leconte, Proc. Ac. Phil. 1858, p. 74, $ ; Horn,

Proc. Am. Phil. Soc. 1878, p. 553. $ ; Gorh. Biol. C.-Am. 1. c.

t. X. ff. 18 & 19.

Hah. St. Vincent : leeward side {H. H. Smith). 2 •

M. P. Lesne has adopted unhesitatingly the synonymy, which
I pointed out as probable in the ' Biologia Centr.-Am.,' of Polycaon
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exesus Leconte, as the female, with Apaie femoralis and Apate

gonagra Fabr. The former is the male, the latter the female,

described from the Antilles. See the note on this insect in

' Biologia C.-Am.' I have specimens from Barthelemy (St. Bartho-

lomew) Island.

Xtlopeetha.

Xijloperiha, Guerin-Me'ueville, Ann. Soc. Ent. Tr. 1845, Bull,

p. 17; Gorh. Biol. C.-Am., Col. iii. pt. 2, p. 215.

Xtlopertha sex-tubeeoxtlata.

Sinoxylon sex-tuberculatum, Lee. Proc. Ac. Phil. 1858, p. 73 ;

Horn, Proc. Am. Phil. Soc. 1878, p. 543.

Xylopertha sex-tuberculatum, Gorh. Biol. C.-Am,, Col. iii. pt. 2,

p. 216.

Hah. Geenada : Mount Gay Estate on the leeward side

{H. H. Smith).

There are three specimens of a Xylopertha which I refer to

this. Two of them appear to be males. These have the muricate

front portion of the prothorax produced more over the head
than in othei's I have examined, and with a brush of golden hairs

on that part, and also have the basal joint of the antennae with

a long cilia on the inner side, and the front of the head hoUow
and depressed between the eyes.

Tetraprioceea.

Tetrapriocera, Horn, Proc. Am. Phil. Soc. 1878, p. 544 ; Gorh.
Biol. C.-Am., Col. iii. pt. 2, p. 218.

Teteapeioceea longicoenis.

Bostrichus longicornis, 01. Ent. iv. no. 77, p. 15, t. 3. f. 18.

Tetrapriocera swartzi, Horn, Proc. Am. Phil. Soc. 1878, p. 545.

Tetrapriocera longicornis, Gorh. Biol. C.-Am. 1. c. t. x. f. 20.

Hab. Geenada : Mount Gay Estate on the leeward side, and
Balthazar on the windward side (H. H. Smith).

This insect has been recorded from Haiti and Guadeloupe,
and has an extensive range from Florida in the United States,

over the whole of Central America to Brazil. It is the only

species known to me with a four-jointed club to the antennae.

Ehizopeetha.

Bhyzopertha, Steph. Brit. Ent. iii. p. 354 (1830).

Bhizopertha, Lacord. Gen. Col. iv. p. 541 ; Eedt. Faun. Aust.

ed. 2, p. 570: Jacq. Duv. Gen. Col. d'Eur. iii. pt. 2, p. 231.

Binoderus, Gorh. Biol. C.-Am., Col, iii. pt. 2, p. 217 (pars).

Ehizopeetha bifoteata. (Plate XXVII. fig. 9.)

Bhizopertha bifoveolata, "WoU. Ann, & Mag. Nat. Hist. 1858,

vol. ii. p. 409.
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Dinoderus bifoveatus, Fleut. et Salle, Ann. Soc. Ent. Fr. 1889,

p. 419.

Dinodenis miautus, Fleut. et Salle, 1. c, tiee Fabr. Ent. Syst. 1792,
i. p. 363, nee Oliv. Ent. iv. no. 77, t. 2. f. 12 a-h.

Dinodenis subsiriatus, Gorh. Biol. C.-Am. 1. c. p. 218.

N^ec Apate substrlata, Payk. Fn. Suec. ii. p. 142.

^ec Dinoderus substriatus, Jacq. Duv. I.e., nee auct. Europ.

Hab. St. Yixcext : leeward side. Grenada : Balthazar

(windv^'ard side), Grand Etang Eoad and Mount Gay Estate

(leeward side) {H. H. Smith).

Many examples.

The insect which I record hei*e is not that generally known as

Dinoderus substriatus, found iu England and in various parts o£

Europe. Stephens, in describing his genus, assigns the insect he
took for his type with doubt to PaykuU's species. The Ste-

phensian is, however, the same insect as that figured by Jacquelin

Duval. Our West-Indian insect is a cosmopolitan species of

Hhizopertha, easily known by its short thick-set form, by four or

five concentric rows of muricate tubercles on the front of the

thorax, but especially by the double fovea on its base. It does

not agree either with the Fabrician description of Apate minutus

nor with the figure given by Olivier, which latter, indeed, appears

to me to represent the insect known to us as Dinoderus substriatus

or an allied species, if, indeed, it ever really came from Xew
Zealand at all. It will certainly save confusion in any case to

adopt the WoUastonian name. Rhizopertlia is distinguished from
Dinoderus on account of the form of the last three joints of

the antennae. The tarsi are said by J. Duval to be " very short " in

Dinoderus, " very long " iu Bhizopertha : but the latter statement

seems incorrect to me; I do not see much diffei'ence.

XXLOGEAPHUS.

XylograpTius, Mellie, Eev. Zool. 1847, p. 109 ; Lacord. Gen.
Col. iv. p. 549 ; Gorh. Biol. C.-Am., Col. iii. pt. 2, Suppl. p. 354.

Xylogbaphus suilltjs.

Xylographus suillus, Gorh. Biol. C.-Am., Col. iii. pt. 2, Suppl.

p. 355, t. 13. ff. 21, 21 a.

Hah. St. Vin'Cent : leeward side {U. H. Smith).

It is interesting to find this Guatemalan insect reoccurring in the

West Indies. Specimens from St. Vincent are a little larger on
the average than those from Central America, but are quite

similar in other respects.

Seven examples.

Cis.

Cis, Latreille, Prec. Car. Gen. Ins. p. 90 ; Gorh. Biol. C.-Am.,
Col. iii. pt. 2, p. 220.

Cis PTTSILLT7S, Sp. n.

Brunneus, thorace transverso, subopaco, lateribus tenuiter margi-
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twitis; elytris suhtiliterpunctato-striatis,striis ad lateraprofundi-

oribus ; antetmis pedibusque testaceis. Long, vix 1 millim.

Mas, fronte.

Hab. Geenadines : Mustique Island {H. H. Smith).

A little smaller than. Enneartliron ajine, and less convex, and

also to be distinguished by the striate elytra, and the wider and
more expanded sides of the thorax. The latter is extremely finely

and very closely punctured, the punctuation under the microscope

appearing broken and the interstices being aciculate. The
armature o£ the head in the male is similar to that of E. affine,

i. e. there arise two short acute prominences from the clypeus.

I was inclined to believe this little species was an Ennearthron,

but there are ten joints to the antennse. The pubescence is a

little more rigid and more disposed in lines on the elytra than

in E. affine.

Five specimens.

Cis STiBiitrs, sp. n.

Elongatus, depressus, fuscus, confertissinie punctatus, pube brevi

aureo-micante vestiius ; elytris Jiaud striatis ; ore, antennis pedi-

busque testaceis. Long. 2 millim.

Hab. St. Vincent : south end (H. H. Smith).

The head in this species is transversel}' impressed between the

eyes, the antennae are entirely pale. The thorax is oblong,

produced in front, very thickly and finely punctured, and the

surface is alutaceous between the punctures, it is therefore not

shining. The sides are very finely margined. The elytra are

long and rather depressed, clothed with a pruinose but golden

pubescence, finely but distinctl)' punctured ; the punctures show

a faint tendency to form lines, but are not serial. The legs are

rusty red.

There are five examples of this Cis, which may be compared

to the European 0. fuscatus, Mellie.

Ceeacis.

Ceracis, Mellie, Ann. Soc. Ent. Er. 1848, p. 375 ; Gorh. Biol.

C.-Am., Col. iii. pt. 2, p. 223.

Ceeacis euecieee.

Cerads furcifer, Mellie, Mon. p. 379, t. 4. f. 24 ; Gorh. Biol.

C.-Am. iii. pt. 2, Suppl. p. 359.

Ceracis militaris, Gorh. loc. cit. p. 223 (pars), t. 10. f. 26.

Hab. St. VrNCENT : leeward and windward sides {H. H. Smith).

Ceeacis mtlitaeis.

Ceracis militaris, Mellie, Ann. Soc. Ent. Fr. 1848, p. 379 ; Gorh.
Biol. C.-Am. iii. pt. 2, p. 223 (pars), and Suppl. p. 359.

Hab. St. Vincent (leeward side) (H. H. Smith).

The head in the male has the clypeus raised into a lamellate

horn, and has two raised laminae on the thorax in front. The
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St. Vincent examples, both male and female, have the head and
thorax blood-red.

Cebacis teicobnis.

Ceracis tricornis, Gorh. Biol. C.-Am., Col. iii. pt. 2, p. 224, t. 10.

f. 27, 6 .

Hob. St. Vincent : windward side {H. H. Smith).

Of four examples taken together by Mr. Smith one is fortu-

nately a male, exhibiting the prothoracic acuminate projections

just as in the type from Mexico. The front of the head is raised

into a laminar horn as in C. furcifer, but it is not bifurcate as in

that species, but only emarginate at the tip.

Cebacis ttntcoenis, sp. n.

Nigro-piceus, nitidus,peclihus testaceis, thorace elytrorum latiiudine,

fere glabra, elytris Icevihus. Long. 1 millim.

Mas, capite cornu lamelliformi, thoracis longitudini cequali, apice

integro, armato.

Teraina, capite prothoraceque mutlcis.

Hah. St. Vincent (H. H. Smith).

The distinguishing character of this little species is the long,

simple, lamelliform, and rather narrow horn which arises from the

front of the head in the male, similar to that in C. furcifer, but
longer and not bifurcate or emarginate at its tip. The head
is somewhat excavated between the eyes in the male, in the

female it is quite smooth aud convex. The thorax is as broad as

the elytra at the base ; convex and rather bulky, the sides have an
extremely fine reflexed margin. The mouth, antennae, palpi, aud
legs are testaceous.

Four specimens, two males and two females, were obtained.

Cebacis bifubcus, sp. n. (Plate XXVII. figs. 10, lOa.)

Piceus, nitidus, fere glaber, protliorace valido transversa, elytrorum

latitudine. Long. 1 millim.

Mas, capite jjrocessu laminato, tJioracis longitudine, utrinque

ante ocidos armato.

Hah. St. Vincent, 6 {H. H. Smith).

Under the microscope the thorax in this curious little insect is

minutely punctulate, and the elyti-a are obsoletely aud minutely
puncto-striate. The laminte which arise from the head are broad
and stout, inclined to each other, but projecting nearly straight,

curving only a very little inwards ; they arise from the inner side

of the eyes, and are as long as the thorax ; the apex of each is

simply rounded.

Eutomus.

Eutomus, Dej. Cat. ed. iii, p. 331 ; Lacord. Gen. vii. p. 369.

Ehipidatidrus, Lee. Class. Col. of N. Am. 1866, p. 236 ; Fleut.

et Salle, Col. de la Guadel., Ann. Soc. Ent. Fr. 1889, p. 420.

This peculiar genus has been placed by Lacordaire in the

Scolytides, where it stands in Gemm. and Har. Cat. next to
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Oomptocerus, by Leconte and Horn with the Heteromera, but

more recently by those authors, and by Messrs. Fleutiaux and
Salle, with the Cioidse.

The antennae are ll-jointed, the fifth to the tenth joints

dentate-lamellate internally, the apical joint compressed, nearly

round. The palpi with awl-shaped apical joints. The tarsi are

four-jointed, with a long claw-joint ; the first three joints nodi-

form, not pilose or spongiose beneath. The pronotum robust,

with distinct parapleurae and sharp margins : its surface has the

reticulate coriaceous sculpture of some Cioidse. The elytra sulcate,

with ridge-like acute interstices suggestive of an Aphodius.

The anterior coxae are close together. The eyes are coarsely

granulate and not cut out ; the sculpture of the head is similar to

that of the thorax, and is suggestive of Uendecatomus.

EuxoMus MiCEOGEAPHUs. (Plate XXVII. fig. 4.)

Eutomus micrographus, Lacord. Gren. Col. vii. p. 370, nota

;

Fleut. et Salle, 1. c. p. 421.

Hab. St. Yincent : leeward side. Gteenada : Grand Etang
(H. H. Smith). Guadeloupe.

Lives in Boleti on trees according to the French authors.

Eutomus stjlcatus, sp. n.

Eutomo micrographo similis et affinis, sed minor, riifo-brunneus ;

capite proihoraceque creberrime subtiliter alutaceis ; nntennarum,

articulis quinto ad decimimi longe dentato-laminatis, subpecti-

natis, apicali interne acuta ; elytris sulcatis, sulcis perobsolete

subrugosis. Long, vix 2 millim.

Hab. St. Vincent'(/:?. E. Smith).

From E. micrographus, which this species very closely resembles

in form, sculpture, and structure, E. sulcatum is distinguished by
its much smaller size, its uniform brown colour, the longer lamellae

of the fifth to tenth joints of the antennae, each lamella from the

sixth joint being about as long as four joints of the funiculus, and
their paler colour, by the acuminate apical angle of their terminal

joint, and by the finer and less reticulate sculpture of the head and
thorax.

About 20 examples of this species were obtained by Mr. Smith.

It rather closely resembles a small Aphodius found by him in

Grenada. The only other recorded species of Eutomus is a

Madagascar insect, which very probably is not congeneric.

EXPLANATION OF PLATE XXVII. Figs. 1-5 & 7-10.

Fig. 1. Tylocerus lineatus, p. 320.

2. Calopteron smiihi, p. 315.

3. PhotinuB notatus, p. 319.

4. Eutomus microgra'phus, Lacordaire, p. 333.

5. ha. Mirostcrnus lavis, p. 327.

7. Asti/lus antillarum, (5 , p. 323.

8. Ptinits tessellattis, p. 324.

9. Bhizopertha, bifoveadz, Wollaston, p. 329.

10, 10 a. Ceracis bifurcits, p. 332.
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3. On the Coleoptera of the Families ErotyUdce, Endomy.

chidce, and Coccinellidre, collected by Mr. H. H. Smith

ill St. A'iucent, Grenada, and the Grenadines, with

Descriptions of New Species. By Henry S. Gorham,

F.Z.S.
[Eeceived March 3, 1898.]

(Plate XXVII. figs. 6 & 11, 12.)

The few species representing these families can hardly be re-

garded as typical of the West-Indian Fauna, but it will be ob-

served that a considerable proportion are described as new. It is

hardlv possible, for instance, to believe that the Languriides are

onlv represented by the abnormal genus Haj^}uU£s, which also

occurs in Colombia. The principal interest of the present collec-

tion lies in the wide dispersion it suggests of some minute forms,

with the general apparent absence, in the smaller island at least,

of the more speciahzed genera, such as JEgithus and Megischyrus.

EkottlidjE. (Subfam. Langtjeiides.)

Hapalips.

Hapalips, Eeitter, Verhand. des natur. Vereins in Briinn, 1877,

XV. p. 122.

Corpus elongatum, depressum. Pedes haud longi ; tarsi qiiadriarti-

culati, artindis trihus primis suhtus memhranaceis, Mrtidis

:

antennae 11-articidatce, articidis tribus idtimis clavam laxe

articulcdamprcehentihus. Palpi maxillares articido ultimo subuli-

formi. Ocidi grosse granulati, magni. Mandihulte apice hijidce.

Abdomen e segmentis quinque compositum, lineis coxalibus cegre

distinguendis.

This name was proposed by Eeitter for some species from

Colombia which he placed between Ips and Rhizopliagns. They

are anomalous-looking Coleoptera. Sl. A. Grouvelle considers,

however, that they are more nearly allied to Languriides, and I

can see no reason why they should not be so placed. They differ

however, from the known genera of that group in the following

particulars :—They are depressed, reminding one of Bhizophagus

;

the elytra and some parts of the body are pubescent.

Hapalips geotjtellei, sp. n. (Plate XXVII. figs. 11, 11a, c?,

12,$.)

Elongatus, depressus, ferimgineus, parcius pube brtvi vestitus,

punctatus; elytris punctato-striatis ;
prothorace subquadrato, mar-

gxne antico prominulo, quasi lobato ; antennis thoracis longitu-

dine, articulo basali valido, secundo ad octavum gradatim brevi-

oribus, intermediis subquadratis, tribus idtimis clavam laxam

prcebentibus, nono et decimo transversis, ultimo subquadrato.

Loavg. 4-4"5 millim.
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Hah. St. Vincent. Grenada : Mount Gay, leeward side

;

Grand Etang 1900 feet, Black Porest and Chantilly Estates, Bal-
thazar, windward side {H. H. Smith).

The antennas in this insect are placed well in front of the large,

coarsely granulated, oval eyes ; the epistome is prominent, rounded
in front, and its edge covers the antennal sockets (as in Lanc/uria)

;

the crown of the head is somewhat elevated and nearly smooth.
The front of the thorax projects like a hood over the base of the

head ; with this exception it is quadrate, a very little narrowed
behind, coarsely punctured, the middle of its disk rather flat, its

sides and base margined. The prosternal process is distinct, with
raised margins, and a little arched. The elytra have striae, with
numerous closely-packed, squarish, but rather obsolete punctures,

becoming smaller and vanishing before the apex. The scutellum
is transverse. The metasternum is very strongly and sparsely, the

abdomen more thickly and less deeply punctate.

A considerable series of examples of this insect was obtained,

principally at Mount Gay Estate.

Hapalips eiltjm.

Hapalips filum, Eeitter, Verb, des natur. "Vereins in Br nn,

1877, XT. p. 125.

Hob. Grenada : Mount Gay Estate (leeward side) ; Balthazar

and Chantilly Estate (windward side).

ISCHYEUS.

Ischyrus, Lacord. Mon. Erotyl. p. 89 ; Crotch, Cist. Ent. i.

p. 144; Gorh. Biol. C.-Am., Col. vii. p. 39.

ISCHTKTJS GEAPHICFS.

Ischyrus grcqyhicus, Lacord. Mon. Erotyl. p. 125 ; Gorh. Biol,

loc. cit. p. 39, t. 2. f. 17.

Hab. St. Vincent (FT. H. Smith).

In the specimens of this insect (eight in number) from St.

Vincent, the two middle spots on the thorax are connected with a
basal spot. The head is yellow, excepting at the base and round
the eyes, and the apical black on the elytra is little developed

;

otherwise it is very near /. 4-23unctatus and /. suhcylindricus. It

has occurred in Mexico and in Nicaragua.

The following species of Ischyrus have been recorded from the

West-India Islands :

—

Ischyrus fulvitarsis, Lacord. Mon. Erotyl. p. 129. Haiti.

I. jiavitarsis, Lacord. 1. c. p. 130, Cuba.
/. modestus, Oliv. Lacord. 1. c. p. 130. Haiti.

I. (Oocyanus) tarsalis, Lacord. 1. c. p. 106. Haiti.

Also

Oocyanus violaceus, Sturm, Lacord. I.e. p. 196. Cuba,
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^GITHUS.

jEgiilius, Fabr. Syst. El. ii. p. 9; Gorh. Biol. C.-Am., Col. vii.

p. 85.

^GITHUS CLAVICOEXIS.

Cliriisomda clavicornis, Linn. Syst. Nat. ed. x. p. 370.

JSgithus clavicornis, Gorh. Biol. 1. c. p. 87.

Coccinella surinamcn-sis, Linn. Cent. Ins. 10.

ffab. Geenada : INlouut Gay Estate and Mount Maitland, on

the leeward side.

The localities recorded show this to be an abundant and widely-

distributed species. Its occurrence, however, in the Antilles has

not been recorded before.

Three examples.

EUXESTTJS ?

Euxestus, WoUaston, Ann. & Mag. Nat. Hist. 1858, vol. ii. p. 411.

The small insect here described presents, as does the type of

Mr. Wollaston's genus {E. parhi from Madeira), the greatest

difficulty in its classification. M. Fauvel (Eev. d'Ent. x. p. 162)

has regarded Euxestus as a synonym of Plceosoma, Woll. Both

insects are now before me, and present great differences in the

form of the body, in the length of the antennae, in the proportion

of their joints, in the length of the legs and structure of the tarsi.

Euxestus is, however, also very similar to an Eastern genus of

Motschulsky, Tritomidea. But they are not congeneric ; the

structure of the capitulus of the antennae alone will separate them.

Our insect from Grenada is so similar to Euxestus jnirJci that I

cannot at present point out any differences which would separate

it geuerically, but it is probable they will be found.

Euxestus ? piciceps, sp. n.

Elongato-ovalis, niger, nitidus, fere glaber ; capite p'otTioraeisque

margine antico rufo-inceis ; eh/tHs suhtilissime punctata-striatis ;

antennis, 2'>edilms abdomineque rujis. Long. 1*75 millim.

Hub. Grenada : St. .John's Eiver and Mount Gay Estate, leeward

side ; Balthazar and Grand Etang, windward side {H. H. Smith),

Shining, glabrous, nearly black above ; the head, trophi, legs,

and abdomen deep castaneous red. The antennae are ten-jointed,

if the capitular apical joint be considered as one, but there is pro-

bably a concealed joint in the summit of the capitulus, giving it

the appearance of being slightly truncate at the tip, the suture

(if one exists) not being made out under the microscope ; the

basal joint is large and globular, the second much smaller but

stout, the third elongate, gradually widening from the base, the

six funicular joints transverse, but becoming bead-shaped near the

club. The maxillary palpus has its apical joint awl-shaped and

rather long. The legs are stout and short, the femora wide and

receiving the tibiae into grooves. Punctuation is visible under the

microscope, when the elytra are seen to have series of very fine
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and numerous punctures continuing to near the apex, and inter-

spersed with many irregular points, and the thorax is covered

with very minute but distinct points. Underneath, the body is

very shining and deep red, with the exceptiou of the metasternum,

which is black and which, with the abdomen, is glabrous.

About ten examples were found.

Obs. With regard to Tritomiclea, if Motschulsky's drawing of

the anteuna be correct, there are but Jive joints to the funicular

portion of the antenna preceding the capitulus, and that portion

itself is made up of three joints, which is certainly not the case in

the West-Indian insect.

e n d o ji y c h i d ,?;.

Anidextus.

Anidrytus, Gerstaecker, Monogr. Endom. p. 256 ; Gorh. Biol.

C.-Am., Col. vii. p. 125.

A?riDETTUs sp. inc. 5 .

Hah. Grenada : Mount Gay Estate, leeward side {H. H. Smith).

A single female specimen of an Anidrytus, belonging to Section B,

which are species of a depressed form and with the elvti'a not

very ovate and but slightly convex. The Anidryti are very similar

in form and colour, and it would be very difficult to determine

this example in the absence of the male, but it appears to be most
like A. parallelus Gerst. The genus has not, I believe, been

recorded previously from the Antilles.

RUYMBUS.

Khymhus, Gerstaecker, Monogr. Endom. p. 347 ; Gorh. Biol.

C.-Am., Col. vii. p. 142.

Rhtmbits globosus, sp. n.

Orbicularis, valde convexus, niger ; corpore suhtus, pedibus inter-

mediis, et posticis elytrisque ferrugineis. Long. 1"75 millitn.

Bab. Grenada : Chantilly Estate, windward side (H. H. Smith).

Very convex, shining, clothed with pubescence, which is greyish

on the thorax and rufous on the elytra. Head, antennae, palpi,

and thorax black ; the antennae as long as would reach rather

further than the hind angles of the thorax, 10-jointed. Thorax
black and shining, the sides narrowly margined and reflexed ; the

basal sulci are distinct, wide at their bases, strongly convergent

and arcuate, terminating as fine lines. Scutelium brownish. Elytra

brown ; the punctation is line but just visible as separate points

under the quarter-inch Coddington lens. The legs are red, with

the tibiae rather more obscurely pitchy or red, the anterior pair

being more obscure than the middle and posterior legs.

Six specimens of this little Ehymbus were obtained ; it is very

distinct from any other described species.

Peoc. Zooi,. See—1898, No. XXTI. 22
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Ehtmbus tniacoLOE, sp. n.

Orhicularis, valde convexus, ferrugineus, rufo-pubescens ; elytris

crelre, minute, disiincie punctatis ; antennis fulvis, articulis

duohus hasalibus et apicali dilutiorihus. Long. 1*75 millim.

Hah. St. Vincent, leeward side {H. H. Smith).

The size and form are precisely those of R. glohosus, and the

form of the thorax, the thoracic sulci, and the narrow reflexed

margins are similar ; the pubescence appears rather more ragged

and rather less thick (perhaps owing to less fine condition), but

the uniform colour very clearly distinguishes this little species, the

only part whicli diifers being the middle of the antennae and

the front portion of the thorax, which are darker rusty-red than

the rest, and the apical joint of the antennae, which is decidedly

pale. This species is evidently nearly allied to R. apicalis Gerst., a

Colombian insect, but is, I think, smaller, and better kept distinct

as an insular form for the present. Isine specimens were obtained.

DiALEXIA.

Dialexia, Gorham, Biol. C.-Am., Col. vii. p. 146.

DiALEXIA PTTNCTIPENNIS, Sp. n.

Breviter ohlongus, suhorhiculan?,parcepilosellus, castaneus, nitidxcs;

elytris parce punctatis ; antennis flavis, clava laxe triarticulata,

nigra ; prothoracis angulus posticos usque attingente. Long.

1 millim.

Hal. Geesada : Balthazar, windward side {H. H. Smith).

The genus Dialexia was formed for the reception of a minute

beetle {D. setxdosa Gorh.) from Guatemala, of which, as in the

present case, only a single specimen was obtained. They may be

compared with the European AspAdophori. The antennae are

9-iointed. In the present species there are faint indications

of basal sulci, in two short lines at the base of the thorax (as in

Ehymhus), and under the microscope (|-inch objective) the elytra

are distinctly but sparsely punctate. The determination of

ISIicro-Coleoptera, when oialy single specimens are sent, must

always at best be tentative. In the present case, however, the

minute insect here described is in perfect condition, and on re-

mounting it I was able to set out the legs and antennae, so that I

have no doubt of its position. The occurrence of a second species

more than 1500 miles from the original discovery is an interesting

fact, indicating the vast amount we have to learn about the distri-

bution and classification of these minute forms of insect life.

The present insect is allied to Rhymhus minutus Gorh. and

Alexia minor Crotch ; and I would call attention again to my
remarks on those species, in the ' Biologia,' under Dialexia.

I could not under any circumstances admit the specific identity

of any of these upon evidence drawn from single examples from

such distant localities. That must remain, I think, for some future

student, when larger numbers have been collected.
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cocoinbllid-e.

Megilla.

Megilla, Mulsant, Spec. Col. Trim, secur. p. 24; Gorh. Biol-

C.-Am., Col. vii. p. 151.

Megilla maculata.

Coccinella maculata, De Geer, Mem. las. v. p. 392 ; Q-orh. Biol.

C.-Am. 1. c. p. 151, t. viii. figs. 19 & 20.

Hab. St. Vincent (R. H. Smith).

Very widely distributed in North and South America, and has

been recorded from the Antilles by Olivier.

PSYLLOBOEA.

Psyllohora (Chevr.), Mulsant, Spec. Col. Trim, secur. p. 169

;

Gorh. Biol. C.-Am., Col. vii. p. 165.

PSTLLOBOEA PUNCTELLA.

Psyllohora punctella, Mulsant, 1. c. p. 173 ; Crotch, Eev. Coco.

p. 142.

ffah. Grenada : Caliveny Estate, windward side, and Mount
Gay Estate, on the leeward side (H. H. Smith). Geenadines :

Becquia and Mustique Islands (H. H. Smith).

Crotch remarks of this species, " easily to be recognized by the

yellowifih-white elytra, which have only two basal dots black."

This may have been so in the specimens he examined from Trinidad

and St. Vincent, but Mulsant expressly siiys that the elytra have

four to five dots. And this is so : in the examples from Grenada

there are always two basal and generally two median, and sometimes

the three apical dots present ; the latter may sometimes disappear

altogether. The thorax has five dots forming an M.

[^Psyllohora nana Muls. Spec. Col. Trim, secur. p. 181 : Cuba

and Jamaica. Psyllohora lineola Fabr., Muls. 1. c. p. 185 : Mar.-

tinique, Guadeloupe.]

Ctcloneda.

Oycloneda, Crotch, Eev. Cocc. p. 162 ; Gorh. Biol. C.-Am., Col.

vii. p. 169.

Daulis, Mulsant, Spec. Col. Trim, secur. p. 296.

Ctcloneda sanguinea.

Coccinella sanguinea, Linn. Amcen. Acad. vi. p. 393.

Daulis sanguinea, Mulsant, 1. c. p. 326.

Oycloneda sanquinea. Crotch, 1. c. p. 164 ; Gorh. Biol. C.-Am. 1. c.

p. 170.

Hah. St. Vincent, windward side. Geenada : Mount Gay
and Vendome Estates, leeward side ; Granville, Grand Etang,

Balthazar, and Lake Antoine Estate, windward side. Grenadines ;

Becquia and Union Islands {H. H. Smith).

This insect is distributed from the Southern States of North
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America to Buenos Ayres, and lias been recorded from Cuba by

Mulsant and from Guadeloupe by MM. Flentiaux and Salle.

Ctcloneda delauneti.

Neda delauneyi, Flent. et Salle, Ann. Soc. Ent. Fr. 1889, p. 483 '.

Hah. Grenada : Mount Gay Estate, leeward side ; Balthazar,

windward side {H. U. Smith). Guadelodpe'.
The almost white marginal band of the elytra is sinuous just

before the apex, and is almost divided there by the brown discoidal

colour of their surface being prolonged into an acuminate point on

the suture. The disk of the thorax is clouded, but the wliite sides

are not defined by lines, as in C. ruhida, and sometimes the whole

thorax is W'bitish. Several allied species (as N. viridida Muls., to

which the authors compare this insect ; and C. paUidida= C. ruhida

var.) are light green when alive, which colour fades to a dirty

yellow. The elytra in some of our examples are paler on the

middle than towards the sides. Ten examples were sent by

Mr. Smith.

Htpebaspis.

Hyperaspis, Chevr., D'Orb. Diet. univ. d'Hist. nat. vi. p. 780 ;

Muls. Spec. Col. Trim, secur. p. 649; Gorh. Biol. C.-Am., Col. vii.

p. 191.

HyPEBASPIS festita.

Hyperaspis festiva, Muls. 1. c. p. 659 ; Crotch, Rev. Cocc. p. 230 ;

Gorii. Biol. Cl-Am. 1. c. p. 195.

Hah. Grenada : Vendome Estate, leeward side ; Grand Etang,

windward side {H. H. Smith).

The specimens, seven in number, which appear to be referable

to this species, are of botli sexes (the males with yellow, the females

with black heads), but are somew hat discoloured, and seem rather

more deeply punctured than typical examples. The difference is,

however, very slight. The example from Grand Etang is a small

male.

[Htpebaspis connectens.]

Coccinella connedens, Schonh. Syn. Ins. ii. p. 157, nota.

Hyperaspis connectens, Muls. 1. c. p. 662 ; Gorh. Biol. C.-Am. 1. c.

Hah. West Indies : St. Eustatius, St. Bartholomew.

Both these species occur also on the continent, and may be local

varieties.

Htpebaspis cincticollis.

Cleothera cincticolUs, Muls. Spec. Col. Trim, secur. p. 553.

Hiiperaspis cincticoUis, Crotch, Rev. Cocc. p. 230 ; Gorh. Biol.

C.-Am., Col. vii. p. 195, t. x. fig. 23.

Hah. Grenada : St. George's and Yendome Estates, leeward

side ; Granville, windward side (H. H. Smith).

This insect is hardly more than a variety of H. festiva in which
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thft yellow colour is more extended and the middle and apical

fasciae have become united. When found by Mr. Champion in the

Pearl Islands, Panama, bath forms occurred abundantly. Probably

other slight diiierences might be found in examples from the

mainland of Colombia, whence it was described by Mulsant. One
example from each locality only.

Ckyptognatha.

Cryptognatlia, Muls. Spec. Col. Trim, secur. p. 497 ; Gorh. Biol.

C.-Am., Col. vii. p. 181.

Cetptognatha. melanura, sp. n. (Plate XXVII. figs. 6, 6 a.)

Rufa ; capite, proihovacis margiiie tenui antioo et lateribus late

alhis ; disco nvjro ; elytris sanr/uineis, pone medium nigris

;

pedihus pallidis. Long. 1| millim.

Hah. GrRENADA : Mirabeau Estate, windward side (II. H. Smith).

This little species has the bead, the extreme front edge and the

sides of the thorax rather widely white, and the legs are nearly

white. The disk of the thorax is black, and is, with the elytra,

very finely punctured, the punctures scarcely visible except uuder

the microscope. The elytra are chestnut-red, except in the apical

third or rather more, which is black. The whole insect is (as usual

in this genus) nearly orbicular and strongly convex.

There is only one example.

SCYMXUS.

Sc)jmnu.<i, Kugelann, in Schneider's Mag. i. p. 545 (1794) ; Mul-
sant, Spec. Col. Trim, secur. p. 950 ; Gorh. Biol. C.-Am., Col. iii.

pt. 2, p. 226.

Sect. I. DioMirs.

SCYMNUS THOBACICU8.

Coccinella thoracica, Fabr. Syst. El. i. p. 378.

Scymnus thoracicus, Muls. loc. cit. ; Gorh. Biol. C.-Am. 1. c. t. xxi.

fig. 18.

Hah. St. Vince]S-t, south end. Geestada : Mount Gay Estate,

Mount Maitland, St. George's and Vendome Estates, leeward side

;

Balthazar, Lake Antoine, Mirabeau, La Eorce, and Caliveny Estates,

Granville, on the windward side ; Grande Anse, south end.

Geekadines : Mustique and Union Islands.

Scymnus ocheodeeus.

Scymnus ochroderus, Muls. Spec. Col. Trim, secur. p. 951
;

Crotch, Eev. Cocc. p. 270.

Hah. St. Vincent, leeward side, to 3000 feet. Grenada :

Mount Gay and Vendome Estates, St. George's and Mt. Maitland,
on the leeward side ; Balthazar, Chantilly, Caliveny, and Mirabeau
Estates, on the windward side. Grenadines: Mustique Island.

The type of this species from St. Bartholomew is before me, and
I see no difference between it and many examples sent by Mr. H.
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H. Smith from Grenada. They are very Uke S. thoracicus,- but are

smaller on the average when a series like ours of about 35 examples

is examined. They are, moreover, rather more oblong and more
convex, and have a third of the elytra red at the apex, and this

red part often more brightly coloured than in S. thoracirus. In

some examples the thorax has a black spot on the base, as is more

usual in S. thoracicus ; but if we are right in our reference no

reliance can be placed on the presence or absence of this mark,

as the great majority of specimens of both species which I have

seen are free from it. ^

SOTMNUS EOSEICOLtIS ?

Scymnvs roseicoUis, Muls. Opusc. Ent. iii. 1853, p. 270; Crotch,

Eev. Cocc. p. 270; Fleut. et Salle, Ann. Soc. Ent. Fr. 1889,

p. 484 ?

Hah. St. Vincext, windward side, sea-level ; leeward side.

GrEENADA : St. George's, Mount Gay Estate, A^'endome Estate,

Mt. Maitlaud, Grand Etang, leeward side ; Balthazar, windward

side ; Grande Anse, south side {H. H. Smith). Geenadlnes :

Mustique.

There are about eighteen examples of a Scymnus among those

sent from Grenada, which agree in many of their details with

Mulsant's description, and as MM. Elentiaux and Salle referred

without hesitation a species from Guadeloupe to S. roseicollis,

I do not venture to give our insect a new name. Our insect is

oval, pointed towards the apex ; the head, thorax, and two round

spots detached from the apex are bright yellow ; the body is

blackish, only yellow towards the tip of the abdomen. The
example in Crotch's collection is from Guadeloupe, but is not

S. roseicollis Muls. in my opinion, and has no typical value.

ScTMifus geenadensis, sp. n.

Oblongus, convexus, dense griseo-pubescens, niger; prothoracis angulis

anticis obscure rufescentibus ; elytris singulis vitta anguMa rufa,

nee basim nee apicem atthigente ; pedibus Jlavis. Long. 1"25

millim.

Hab. Geenada : Balthazar, windward side ; Mount Gay Estate,

leeward side.

This species is near to the one described by me as Scymnus

hogei (Biol. C.-Am., Col. vii. p. 230). It is smaller, more convex,

and the red vitta of the elytra is of a different form, not being

shaped like a comma, but of even width throughout. The head is

obscurely red, the thorax is rather narrow and blackish, except

near the front angles. The body is blackish ; the punctation is

not visible under a Coddington lens. The single example from

Balthazar is the type ; the specimen from Mount Gay is a Uttle

lighter in tone, the apex of the elj'tra and that of the body

being distinctly red, but I think it obviously represents the same

species. I cannot pretend to give fm'ther details, as the specimens
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have been mounted with Canada balsam on card, and to clean

them so as to really determine the form of the coxal fossettes

would perhaps be only unsatisfactory. It is a distinct-looking

species, and when found in the same or neighbouring islands ought

to be recognized.

[SCTMNUS PHLCETJS.]

Scymnus phlceus, Muls, Spec. Col. Trim, secur. p. 983 ; Crotch,

Eev. Cocc. p. 271.

ffab. West Indies {Chevrolat).

The type of this is not in Crotch's collection ; a single example

representing it is marked " phloeus ?," and is from Caracas, but is

valueless, being in miserable condition, and does not agree with

Mulsant's description.

EXPLANATION OF PLATE XXVII. Figs. 6, U, & 12.

Figs. 6, 6 a. Cryptognatha melanura, p. 341.

11, 11a. Hapalips ffrotivellei, cJ, p. 334.

12. Hapalips grouvellei, f.

4. Eemarks on the Affinities of Palaospondylus gunni. In

reply to Dr. R. H. Traquair. By Dr. Bashford

Dean ^.

[Keceived March 12, 1898.]

Whether Palceospondylus is to be accepted by zoologists as

a Devonian hag-fish is a question of singular interest. For all

views as to the kinships and descent of the Marsipobranchs, the

outcome of widely-spread morphological and ontogenetic studies,

must stand the test of this historic evidence. Thus, if Palceo-

spondylus becomes the landmark in the descent of Marsipobranchs,

this line must obviously have been both as ancient and as inde-

pendent as those of other fish-like vertebrates.

But the evidence that Palceospondylus is a Cyclostome has yet to

be satisfactorily furnished. Many of its accurately determined

structures are distinctly unlike those of myxinoids or petromyzonts ;

while those features which appear at first sight cyclostomian occur

also in other fish-like forms, and in the mouth, nasal region

especially, may even in part be due to the imperfect preservation

of the fossil. These objections, not unduly critical in view of the

importance of the subject, become all the more formidable in view

of the fact that paired fins may have been present.

The latter condition was suggested by the present writer, on the

evidence of a specimen of Palceospondylun in the geological museum
of Columbia University, presenting a series of transverse ray-

shaped markings, which were interpreted as probably the basal

supports of paired fins. The brief paper ^ in which the specimen

1 Commimicated by A. Smith Woodward, F.Z.S. (See P. Z. S. 1897, p. 314.)

= Trans. New York Acad. Sci. vol. xv. 1896, pp. 101-104, pi. v.
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was described tabulated also the reasons for and against the

alliance of Palceospondylus with the C3'clostomes, maintaining

finally that the sole character directly favourable to this alliance

was the ring-shaped opening at the head terminal, and that even

this evidence was far from convincing.

Some of these objections, however, were shortly answered by
Dr, Traquair\ the describer of the fossil and the vigorous

supporter of its supposed cyclostomian affinities. The debatable

specimen had been sent to him at Edinburgh ; but it had not con-

vinced him that the radial-shaped markings were other than petro-

logical. He criticises, furthermore, several points in terminology,

and, although he does not consider the balance of evidence as being

against the marsipobranchian features, feels himself justified in con-

cluding that the question of the affinities of Palceosj^ondi/lus is left

where it was after he had written his last paper on the subject: that

is that, according to his interpretation of the fossil, there seems no
escape from the conclusion that it must be classed as a marsipobranch.

The purpose of the present paper is to re])ly to the criticism of

Dr. Traquair and to emphasize the non sequitur of his general

conclusions. The latter purpose is the more interesting, for to

retain Palceospondyhis even provisionally in the position of a Devo-
nian cj^clostome will certainly, on such slender evidence, prove of

little value, if not of actual harm, to phylogenetic studies.

The answer to the criticism of Dr. Traquair may be arranged :

—

(I.) As to the " petrological " nature of the supposed fin-supports,

and (II.) as to the matters of terminology.

(I.) The evidence that the markings first described by me are

not petrological has in part been furnished me most generously

by Dr. Traquair himself ; for during a recent visit to Edinburgh he

permitted me to examine the material of Palceospondylns both in

the Museum of Science and Art and in his private cabinet ; and a

specimen of the latter he has even loaned to me for further study

—

kindnesses which I acknowledge gratefully. Among these spe-

cimens were two or three which showed distinct traces of the

questionable markings as first described, in the same position, of

the same general shape and size. That these markings re-occur

so similarly seems to me conclusive evidence that they must be

interpreted as structures of the fossil. But it will be objected

that these markings have retained no organic matter, " mere
shadows," as Traquair expresses it, due to favourable illumination.

Be this granted in every case but the first, where I am not satisfied

that all traces of tissue have been w eathered out : yet this ob-

jection is by no means fatal. For in numerous specimens of Palceo-

spondylus the markings of the tips of the caudal fin-rays are equally

lacking in organic matter, " mere shadows/' best to be seen with

an oblique hght,—yet no one will doubt that these ray-shaped

shadows represent structures of the fossil. The writer has in

mind entire specimens of Palceospondylus in Mr. Kinnear's

collection which have been intentionally " weathered out," in which
nothing remains but the " shadows " of head, vertebrae, and tail 1

' Proc. Zoo!. Soc. 1897, pp. 314-317.
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Finally, that the regular grain o£ the stone has produced the ques-

tionable markings, as Dr. Traquair maintains, has been pronounced

untenable by those petrologists to whom I have shown specimens.

The parallel striature he refers to, so common in many matrices, is

liner, smoother, more regular, continuous, much fainter, not to be

confused with the blunt-ended markings noted in the foregoing

specimens. In view of the evidence of additional fossils one must,

I believe, regard the markings as representing structures—whatever

be accepted as their ultimate homology. Dr. Traquair denied

before the British Association (1896) that my fossil had any value,

prior to his examination of it, on the ground that in his many
specimens there were no traces of the markings. This objection

is now obviously invalid, since in his own collection have been

found traces of them. Indeed there is reason why among several

hundred fossils there might not appear prominent remains of

structures as frail as the questionable fin-supports ; for the

specimens of Palceospondylus are, as a rule, poorly preserved. So

far as I know, in all the materials extant there are very few

specimens—a dozen or thereabouts—which deserve to be pro-

nounced really good.

(II.) Dr. Traquair's criticism of my terminology is included

under the following beads :—(«) the use of the term " oral " for

what he believes to be " nasal"
; (6) reference to the " diphycercal

(or perhaps heterocercal) " caudal fln ; and (c) supposed confusion

of terms " radial " and " basal " tin-supports.

(«) The first of these is the important one. That the anterior

" median cirrated opening " of Palceospondylus was described by

Dr. Traquair as entirely nasal, altogether unconnected with the

mouth, I have certainly been loth to believe. He refers to part

of it in his second paper ^ as " the upper margin of a suctorial

mouth," and later as " presumably nasal," ^ and I have referred to it,

partly on this account, as equivalent to the mouth-region of a myxi-

noid ^ He nowhere states that it is independent from the mouth,

and, although his comparison is with Marsipobranchs in general,

he repeatedly refers to Myxine ", in which the barbel-bearing ring

of fibro-cartilage encircles the openings of both mouth and nose.

That the "cirrated" ring should be regarded as nasal only seemed

most unintelligible, for it was not probable that Dr. Traquair would

wish to ally PalcBospondylus to the Marsipobranchs by a character

' Proc. Eoy. Phys. Soc. Ediub. 1892-93, xii. p. 90.

2 L. c. p. 318, and Ann. Scot. Nat. Hist. 1894, April, p. 98.

' He twice refers to the greater length of the lateral "barbels" and their

origin " inside the margin of the ring, instead of from its rim like the others
"

{I. c. p. 96), a condition which further suggests to the reader the division of

the opening into ventral (mouth) and dorsal (nasal) halves.

* E.g. (Proc. Eoy. Phys. Soc. Edinb. xii. p. 319) "... in the recent Marsi-

pobranchs, two kinds of cartilage enter into the formation of the cranio-facial

apparatus, of which one is considerably harder and more solid than the other.

In Myxine the hard cartilage prevails in the cranium, while the soft variety

enters largely into the structure of the hyo-lingual parts. A similar condition

may have existed in Palmospondylus...."

Proc. Zool. Soc—1898, No. XXIII. 23
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absolutely unknown in tlie entire craniote phylum,—a terminal

monorhinal ring bearing barbel-like structures. This would entail

the development of a new theory of the vertebrate bead, the cirrho-

rhinal, as opposed to the cirrhosfomial theory of Pollard. That this

departure from our old-fashioned ideas of marsipobranch morphology

Characters of Pala'osponclyhis with reference to Marsipobrancbs.

Evidence

Oral cirri

Jaw part8

Cranium

Vertebral

column.

Paired fins.

Caudal fin

Favourable

Suggest somewhat the

barbels of tbe naso-

moutb region of myxi-

noid

UnfavourMe

Unknown

Essentially marsipo-

braiichian, especially

its dichotomous rays.

Resemble even as nnicb in arrange-

ment and greater number the buccal

cirri of Amphioxns. Dr. Traquair's

evidence of eirrorbiny (protocbor-

date?). On tbe other hand, simi-

lar niouth-surrouuding tentacles

evolved independently in many
groups of fishes—siluroids, sharks,

forms like Pogovias, Hemitriptenis.

A possibility, further, that the
" cirri " may turn out to be reuinant.s

of i-ranial or facial structures of an
entirely different nature.

Unknown. Possibility that the ven-

tral rim of tbe "nasal ring" may
prove to be tbe remains of Meckelian
cartilage. ( Vide Ann. .Scot. Nat. Hist.

1804, pi. iii. fig.s. 1, 2).

Utterly non-marsipobranchian. Mas-
sive cranium, over twice as large

)3roportionately as in tbe lamprey.

Huge auditory (?) capsules.

Utterly non-marsipobrancbian. High-
ly evolved. Massive centra, promi-
nent neural arches.

Fatal evidence against marsipo-

branch atfinities, if the raj'-sbaped

markings are admitted to be the

basalia of paired fins. Their pre-

sence is alone sufficient, ceteris pari-

bus, to cause Palaospondylvs to be

removed from its provisional posi-

tion among tbe Oyclostomes. Also

the " post-occipital plates " possibly

represent a pectoral arch.

Its condition also common, as diphy-

cercy (and gephyrocercy), in other

groups of fishes — sharks,.lung-fishe8,

teleostomes.

was, however, actually intended becomes evident from his remarks

on my earlier paper. And I sincerely apologize for having mis-

understood his meaning. For now it appears that he interprets

the ring and its cirri as ''cranial'' structures, and they must

therefore be entirely unlike the niyxinoid ring, which is clearly
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facial. Thus he himself rejects the most significant point of

comparison of Palceospondylus with cylostome.

{b) To the second criticism, that in regard to the possible hetero-

cercy of Palaospondylus, there is needed but a brief explanation.

For in the first place Dr. Traquair, so far as I am aware, does not

use either term, diphycercy or heterocercy. His figures, however,

indicate clearly the diphycercal condition. I now remember, how-
ever, that I qualified it in parentheses as " perhaps heterocercal,"

owing to the following sentence in Dr. Traquair's third paper ' :

—

" A specimen which I obtained last autumn . . . shows that the?e

rods or spines (of the tail-fin) were considerably longer than they

had been represented in any of my figures, and consequently that

the fin was so much deeper " ^ :—does this mean heterocercal ?

(o) That Dr. Traquair has mistaken my use of the terms radial

and hasal fin -supports is possibly due to a hasty reading of ray

paper. The questionable markings had been described as lying

within the line of the body-wall, therefore obviously interpretable

as basals. They are, however, of the narrow rod-shaped form
characteristic of radial fin-supports, and have, therefoi-e, been
termed from their shape " radial-ZiX-e."

To return next to the question of the affinities of Palceospondiflus.

The structural evidence it presents in likeness and unlikeness to

the Marsipobranchs has already been tabulated, and may be repeated

with additions (see p. 346).

Fi'om this comparison I am led to believe that Palceospiondylus

should not be given a place—even a provisional one—among the

Marsipobranchs, leaving out of question the possibility of its having
paired fins ^. The weight of evidence certainly falls on the unfavour-

able side. But what position can be assigned to so problematical a
vertebrate '? Dr. Traquair agrees that " if Palceospondylus be not
a Marsipobranch, it is quite impossible to refer it to any other

existing group of Vertebrata." Until at least a more definite

knowledge of its structures shall warrant the change, systematists

may be willing to accept it as the representative of the new sub-

class (or class ?) Cyclicn, constituted for it by Professor Gill *,

Columbia University,

Feb. 7, 1898.

^ Proc. Roy. Phys. Soc. Edinb. xii. p. 316.
^ The italics and parentheses are mine.
^ If the markings be the basalia of paired fins, the latter would certainly be

of a ptychopterygial form. The markings cannot well be neural and hfemal
spines, for reasons already given ; nor ribs, from their size or shape ; nor casts of
muscle-plates, first from their shape, and second from their position, for in the
neighbourhood of the gills muscle-plates, as experience has shown, are least

likely to be preserved
* ' Science,' July 3, 189G.
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May 3, 1898.

Prof. G. B. Howes, F.R.S., F.Z.S., in the Chair.

The Secretary read the following report on the additions to the

Society's Menagerie during the month of April 1898 :

—

The total number of registered additions to the Society's Mena-
gerie during the month of April was 165, of which 101 were by
presentation, 43 by purchase, 3 were received on deposit, 17 were
born in the Menagerie, and 1 was received in exchange. The total

number of departures during the same period, by death and re-

movals, was 87.

Among the additions attention may be specially called to two
birds forwarded by Dr. Groeldi, C.M.Z.S., from Para, and presented

to the Society's Collection. These are :

—

1. A nearly white fowl, stated to be a hybrid between a male
Guinea-fowl and a domestic hen, from Ceara, Brazil, where it is

said that such crosses are often bred and are called Tahy. This

bird looks, at iirst, so much like a common hen that one would
be inclined to doubt its alleged parentage imtil one hears its voice,

which is most unmistakably that of a Guinea-fowl. On close

examination it also shows a shght coronal helmet and indications

of lappets at the gape.

2. A male Curassow {Cracc pinima) from the upper valley of

the Rio Grajaliu in the State of Maranham.
Dr. Goeldi writes:— "This bird will interest you, as it has me,

because it quite agrees with the males of ' Mutum jpinima ' which

were brought to me by the Tembe Indians from the upper valley

of the Rio Capim, and, according to my opinion, settles the whole
question of Crax phiima of Natterer being the hitherto unknown
male of the females upon which the Nattererian species was esta-

blished, which species was afterwards united with Crax schderi

Gray. This being the case, the Nattererian Crax innima should

now be recognized."

A communication was read from the Rev. O. Pickard Cambridge,

P.R.S., stating that as he found that his name Eatonia, proposed

for a new genus of Acaridea in a paper read on December 14th last

(see P. Z. S. 1897, p. 939), had been previously employed for a

genus of Brachiopoda (see 10th Ann. Report of New York State

Cabinet of Nat. Hist. p. 90), he proposed to substitute for it the

new name Eatoniana.
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Mr. Sclater exhibited three pairs of horns from the Gambia,

kindly sent to him for examination by Sir E. B. Llewelyn,

K.C.M.G-., Governor of the Gambia. These horns he referred to

Bubalus j)lamceros, Hippotrarius eqninus, and Oreaa dcrlianus, and

called special attention to the fine pair of the last-named animal,

which were of large dimensions, measuring 31 inches in length

from the base in a straight line and 114 inches round the base.

Horns of Oreas derhianns (Sir E. B. Llewelj-n).

Mr. Sclater remarked that modern information was much wanted
concerning the Antelopes of this district of West Africa, and that

Sir E. B. Llew elyn, the present Governor, had kindly taken much
interest in the subject, and had sent him a MS. list of the Ante-
lopes known to him, which were 11 in number. Sir Robert stated

that the Derbian Eland, called * Jinhe-janJco' hy the Mandingos,

was rare in the colony, though occasionally found in jNiammina in

the dry season, but was said to be met with in large quantities on

the upper river.

Mr. Sclater also stated that, the Gambia being now so easily

accessible by steam every fortnight, " and fairlj^ healthy during the

dry season,'"' it was singular that none of our travelling sportsmen

Peoc. Zool. Soc—1898, No. XXIV. 24
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and naturalists had yet found their way there. The Gambia
appeai-ed to be just on the boundary between the densely-wooded
district of tlie south and the more open country on the north.

The two principal collectors hitherto ha 1 been Whitfield, Lord
Derby's agent, who brought home examples of many line species

for the Derby Menagerie some fifty years ago ; and in more recent

days Dr. Percy Eendall, who had presented the Society vrith. their

unique specimen of Cervicapra rcdnnca in 1890.

From these and other sources we had become aware of the exist-

ence of at least 14 species of Antelopes in the Colony, of which the

following was a list, with the names of the authorities stated :

—

1. BrBALis MAJOB (Scl. et Thos., Book of Ant. i. p. 11).

Eendall, Carter.

2. Damaxiscts KOBEiGrsi (ib. i. p. 59).

Whitfield, Eendall.

3. CEPHALOPnrs EtriLATTis (ib. i. p. ] 67).

Whitfield.

4. CePHALOPHUS MAXWELII (lb. i. p. 179).

Whitfield.

5. Cephalophus coeonatus (ill. i. ]>. 195),

Whitfield.

6. OtTEECiA nigeicavdata (ib. ii. p. 23).

Whitfield, Mosse.

7. CoBUS unctuosus (ib. ii. p. 105).

Whitfield, Eendall.

S. CoBTS KOB (ib. ii. p. 137).

Whitfield.

9. Ceeticapea eedunca (ib. ii. p. 171).

Wliitfield, Eendall.

10. Gazella eufifboks (ib. iii. p. 1G3).

Whitfield.

11. Oetx leucoeyx (Pall.).

Whitfield.

12. HiPPOTBAGUS EQnxus (Gcoffr.)'.

Whitfield, Eendall, Llewelyn.

13. TBAGELAPnrs sceipius (Pall.).

Whitfield, Eendall, Llewelyn.

14. Oeeas debeiantjs (Gray).

Whitfield, Eendall, Llewelyn. (See also Eeed, P. Z. S. 1863,

p. HJU, pi. xxii.)

> Cf. Sclater, P. Z. S. 1896, p. 983.
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The following papers were read :

—

1. On the Larger Mammals of Tunisia.

By Sir Harry Johnston, K.C.B., F.Z.S.

[Eeceived May 3, 1898.]

Eighteen years ago I spent eight months in Northern Tunisia

and lived for some weeks with a French military expedition on
the western borderland of that country. A good deal of sport

was indulged in by the French and Tunisian officers, and as the

result of one day's shooting I was able to picture in a group a

Lioness, a Leopard, a Barbary Stag, a number of "Wild Boars, a

Hygena, and some Mountain Grazelles. Such a bag would be

almost impossible now. Three Lions were killed near our camp in

six weeks at the period I refer to (1880). Xowthe Lion is practi-

cally extinct in Tunisia. If any specimens still linger they would

be found in the thickly-forested mountains round Ain Draham, in

the extreme north-west of the Kegency. The Leopard is still

found in the -ttdlder parts of Xorthern and Western Tunisia. The
Striped Hyaena is sparsely distributed all over the Eegency and
right down into the Sahara, though of course it is never found

now near any of the big towns. Yet I can remember a Hyaena
being kiUed in the suburbs of Tunis in 1880. The Jackal is,

however, abundantly met with : I have seen wild ones running

across my garden at Marsa, twelve miles from Tunis. Genets

and Ichneumons are met with, and the Arabs constantly speak of

a Wild Cat which from their accounts would seem to be Felis

manimlata.

The Cheetah and the Caracal are occasionally met with in the

extreme south of Tunisia, to the south of the salt lakes of the

Jerid. I have seen skins of these animals in the possession of

Arabs. The Pardine Lynx is found in the wooded mountains.

The Barbary Ape is nowhere reported to exist in Tunisia. Arabs

—

usually Moroccans—often appear in the towns of the Eegency
with tame Baboons. These they are said to bring from the

countries south of Morocco. Three of these animals which I have

examined seemed to me to be the Arabian Baboon {Cynocephalus

hamadryas), hithevto known to us as coming from Nubia, Somahlaud,

and Arabia—the Baboon of ancient Egyptian art. One of these

animals (a female) I purchased from its Moroccan owner, and she

is still alive and in my possession. Her former owner stated that

she was brought from Sus, a Sahara country to the south of

Morocco. Mr. Sclater, who has seen her, states that she is un-

doubtedly of the Arabian species. This, however, is a digression

from the subject of my present paper, though I think the matter

of sufficient interest to be mentioned.

The little Fennec Fox is common in Southern Tunisia ; and a

Fox scarcely distinguishable from the English form is found in the

wooded country.
24*
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lu the district of Mateur in Northern Tunis there is a rather

remarkable herd of Buffaloes— about fifty in number. They are

said to be descended from a few domestic Buffaloes of the Indian

species presented forty years ago or more by a King of Naples to

the Bey of Tunis. They were placed on a property of the Bey's

where there is a large swampy lake, in the middle of which rises a

mountainous island. Here they have resumed the feral state, and,

pdging from several heads I have seen, are developing much
longer horns than those of the domestic Buffalo of Italy. These

creatures are now strictly preserved by the Bey, and it is useless

to ask for permission to shoot them, as it is always withheld.

The Bubaline Antelope {Buhalis bosdaphus) formerly found in

Tunisia is now quite extinct there, I hear, though it is still

found in Southern Algeria and in the Ti-ipolitaine. It must have

extended its range once into Central or even Northern Tunisia,

judging \)\ the frequency of its appearance in Eoman frescoes and

mosaics. I am informed by a German naturalist, Mr. Spatz, that

in the districts where it still lingers in Tripoli it affects plateaux

with a fair amount of vegetation, rather thau the sandy desert

which is the home of the Addax. The Hartebeest is known to

the Arabs by the name of Bagar-al-hamra—" the Eed Cow."

The Addax {Addax naso-maculatus) is still a Tunisian animal,

though it is rarely heard of now north of the limits of the real

sandy desert. In my recent journey into the Tunisian Sahara I

saw a fresh-killed head brought in by an Arab, and found the

horns and skins abundant and cheap as articles of purchase. In

this manner I obtained two fine specimens of male horns and one

vei-y good female head. I saw in the possession of a French

officer—and drew for the ' Book of Antelopes '—a pair of male

Addax horns which attained a third complete turn. The horns of

the female have only one turn or twist, are much slenderer and

more curved in genei-al outline, and altogether more orygine in

appearance. Tet they suggest, as do those of the male still

more strikingly, an equal atfinity to the immature male and to the

female horns of the Sable Antelope. The Addax, I think, is on

the whole more an orygine type than a hippotragine, but it probably

branched off from the parent stock of both groups not long after

they—in my opinion—developed from the Cobus group through

some form like Cohvs maric^.

In the Tunisian Sahara the Arabs report the existence of a true

Oryx—seemingly Oryx Jeucori/x. A small specimen of this Ante-

lope (immature) is to be seen— stuffed—in the Bey"s Natural

History Collection at the Marsa near Tunis. It is also remarkable

that the Oryx is represented as a Tunisian animal in the Eoman
frescoes and mosaics now preserved in the Bardo Museum.
TheUdad, or B.-irbary Wild Sheep, is still common in the moun-

tains of Southern Tunisia. The Barbary Stag is found in some

abundance in the well-wooded mountains of the West, along the

Algerian frontier. It is now carefully protected by the Fi-ench and

has begun to revive in numbers, having been once nearly extinct.
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Three species of Grazelles seemtobefoanclinTunis—I have seeu
them all, either alive or dead : the Coiiiinou Grazelle ( Gazella doroas),

the Mountain Grazelle (G. cuvleri), and Loder's Gazelle {G. loderi).

The creatures represented in the numerous Roman mosaics and
frescoes include—besides most of those mentioned—the Ostrich
(now extinct in Tunisia) and the African Elephant. The latter is

represented unmistakably. Butthei'e is no reason why it may not
have been imported from Numidia (modern Algeria) rather than
have been at that time a mammal indigenous to the relatively bare
plains of Tunisia, where it would miss the necessary forests.

It will be remembered that Harmo, the Carthaginian, who
made an expedition along the Morocco coast in about 520 B.C.,

records having seen large herds of Elephants in the R. Tensift,
not far from the present capital of Morocco.

2. On some Pigeons and Parrots from North and North-

west Australia. By Prof. E. Collett, P.M.Z.S.

[Keceived April 7, 1898.]

(Plates XXVni. & XXTX.)

Dr. Knut Dahl, a young Norwegian naturalist who, during
the years 1894-95, lived in North and North-west Australia, and
occupied his time in collecting objects of natural history for the
Zoological Museum at Christiania, returned home in the spring of

1896 with a valuable collection of vertebrates and invertebrates.
The Mammals of this collection have already been worked out \
and Mr. Gr. A. Boulenger has given an account of some new
Saiirla ^ contained in it.

On a preliminary examination of the considerable collection of
birds, I found, amongst the Psiitaci and Cohimhce, examples of
three species hitherto not described, of which I append short
descriptions, together with some remarks on one or two other
interesting forms.

The localities in which these species were found are Ai-nhem
Land (North Australia)^ and Roebuck Bay, situated somewhat
further to the south (North-west Australia).

1. Peteophassa albipen]vis Grould (1840).

Petrophassa aVnpennis, Salvador!, Cat. B. Br. Mus. vol. xxi.

p. 530 (1893).

One specimen from Victoria Eiver, 4th xVpril, 1895 (sex un-
known).

1 CoUett, " On a Collection of Mammals from North and Noi-th-west
Australia" (Proc. Zool. Sof. Lond. 1897, p. 317, with plate).

- Boulenger, "Descriptions of four new Lizards from Eoebuck Bay, N.W.
Australia, obtained by Dr. Dahl for the Christiania Museum," Ann. Mag. Nat.
Hist. ser. 6, vol. xviii. Sept. 1896.

'' A few short remarks on these localities are given in Proc. Zool. Soc. Lond.
1897, pp. 317-318.
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Length of wing 137 millim. ; length of tail 123 millim.

To the descriptions of Mr. Gould (Handb. B. Austr. vol. ii.

p. 141) and Salvadori (Cat. B. Br. Mus. vol. xxi.) may be added, that

the feathers encircling the eye are whitish, and that the outer webs
of the primaries from 2nd to the 6th have metallic liislre. The
under wing-coverts are chocolate-brown.

But few specimens of this species were observed, as a rale

single birds. They inhabited the broken sandstone ranges which-

are met with at the mouth of Victoria Eiver (a little to the south

of Arnhem Land). The preserved specimen was shot at Blunder

Bay, near the outlet of the river in Queeu's Channel.

2. Petbophassa bufipennis, sp. nov. (Plate XXVIII.)

Two specimens, adult males, from South Alligator Kiver, 19th

Jime, 1895.

Length of wing .... a, 150 millim. ; 6, 152 millim.

„ ,. tail a, 146 „ b, 149 „

This species is easily distinguished from P. albipenuis by its

much greater size, by the chestnut primaries having black tips and
margins, by the pale grey centres to the feathers of the head and
neck, and by the whitish throat.

Descr. Head and neciv greyish brown, each feather with whitish

centre ; throat yellowish white, unspotted. Lores black ; a

whitish narrow line above and below the eyelids.

All the upper surface and chest rufous brown ; each feather

margined with rufous ; the centre of the feathers of the chest

greyish white.

Abdomen and under tail-coverts (as in P. albijjennis) chocolate-

brown. No metallic spot on the upper wing-coverts, and on one

of the secondaries, as in that species.

"Primaries chestnut-red, with the tips and outer web blackish,

the latter with a slight metallic lustre. The under wing-coverts

rufous brown, those of the primaries being more chestnut.

Tail rufous brown on the upper surface, chocolate-brown (with

a slight bluish gloss) underneath.

Bill and feet as in P. albipennis.

Hab. This Pigeon was met with in flocks in the central portions

of Arnhem Land about the sources of the iSouth Alligator Eiver.

^t inhabits the stony parts of the sandstone hills ; it lies close

amongst the stones, and knows well how to conceal itself amongst
them when wounded.

3. Ptilopus (Leucotreron) alligator, sp. nov. (Plate XXIX.)

Two specimens, male and female, from South Alligator Eiver,

15th June, 1895.

Length of wing .... Male 184 millim. ; female 189 miUim.

„ „ tail „ 142 „ „ 141 „

Nearest to P. cinctus from Timor. It differs, however, in having
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the rump grey, very broad whitish tips to the tail-feathers, and in

the lower breast, belly, and under tail-coverts being; grey.

One of the specimens is a male, the other a female ; if no con-

fusion exists, the female is a trifle larger than the male. The colours

are much alike in both, but in one (male) the secondaries have their

outer webs brownish black, with very narrow white edgings. The
first primary in one of the specimens (male) abruptly attenuated,

in the other more gradually so. The oth and 8th primaries are

broad and obliquely notched at the tips, as in Ducula, with the

outer web longer than the inner.

Descr. Head and upper neck white ; lower neck and chest

whitish cinnamon; mantle slate-black; lower back greyish black ;

rump and upper tail-coverts clear grey, the latter inclining to

whitish. Lower parts ashy grey, separated from the chest by a

broad black band on the lower breast, sharply defined against the

chest. AVings slate-black, lower surface of the quills grey, the

coverts more greyish brown. Tail slate-black, with an apical

greyish-white band about one and half inches in breadth ; under
surface of the tail clearer grey ; under tail-coverts whitish. Bill

(in skin) light-coloured, the tips yellowish, feet reddish.

Hah. The two specimens of this bird were shot while with a

flock which was seated feeding in a Bonjon tree (a> sort of Fieus).

They were never seen except in the region near the sources of the

South Alligator River in Arnhem Land. Their flight was very

noisy. Their food consists mainly, according to nati\'e report, of

the fruit of the said Bonjon tree, the figs of which are not bigger

than the berries of the mountain ash.

4. CALTFrOEHr]!irCHUS STELLATUS Wagl. (1832).

Galyptorhynclius stellaLus, Salvaddri, Cat. B. Br. Mus. vol, xx.

p. Ill (189i).

One specimen, adult female. Roebuck Bay, North-west Australia,

20th November, 1895,

Length of wing 378-380 millim. ; tail 244 ; culmeu 40 ; genys

26.

The only specimen secured is a female. It differs from

the females of the larger species (C. banJcd and macrorhynchus)

in being wholly black (bluish black above, more greenish below),

without spots or bars. The tail resembles that of the female of

the larger species, the feathers having the coloured parts mingled

with yellow and scarlet ; the lower wing-coverts are spotted. The
bill is blackish, with paler margins.

The question as to w^hether the nearly-allied forms of black

Cockatoos

—

0. hanJcsi (Lath.), 1790, C. macrorhynchus Gould, 1847,

and C. stellatiis, Wagl. 1832—are to be regarded as distinct and
separate species, does not appear as yet to have been cleared up.

The University Museum at Christiania possesses sevei'al speci-

mens of the larger forms, three of them having been obtained in

Queensland' by Dr. Lumholtz in June 1882 (two males and a

female).
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In addition to these, tbree specimens (two females and one male)

were collected by Dr. Dahl in 1894-95 in three different parts of

Arnhem Land (S. Alligator River, Mt. Showbridge, and Howard
Creek).

There is no observable difference between the specimens from

Queensland and N. Australia as regards size, colouring, length

of the crest, length of the wings, tail, &c., the bill alone being

considerably larger in all three specimens from N. Australia than

that of those from Queensland, as will be seen from the sub-

joined measurements :

—

Specimens from Queensland.

Female .... Culmen 45 millim.
;
genys 30 millim.

Male „ 46 „ „ 32 „

5) ?1 ^-*- 99 99 -'^ 99

Specimens from N. Australia.

Male Culmen 55 millim.
;
genys 37 millim.

Female .... „ 55 „ „ 35 „

,, .... ,, 56 ,, „ ob ,,

As regards the present specimen of C. slellaius, the difference

in the size of body between it and the larger species is striking.

On the other hand, the difference in the size of the bill is com-
paratively less when compared with the specimens from Queensland.

On account of insufficient materials, it is impossible to determine

whether the unspotted body in the present female is an invariable

and specific characteristic by which this species can be separated

from the larger species (in which the females are known to be

always spotted).

Hab. Dr. Dahl did not meet with 0. stdlatus in separate flocks,

but only in the company of the larger species.

The preserved specimen was shot amongst C. macrorht/nchits,

which appears everywhere throughout Arnhem Land, where it was,

as a rule, seen in flocks of about six individuals. Likewise in the

neighbourhood of Roebuck Bay (further to the southward) these

large black Cockatoos were numerous, and assembled in great flocks,

especially during the dry season, at those spots where water was
to be found. Many were shot as food for the expedition.

Amongst these flocks of 0. macrorhynchus there were occasionally

seen individuals which appeared to be smaller than the others, and
which might be assumed to have been O. stellatus.

5. PSEPHOTUS DISSIMILIS, sp. nOV.

Four specimens (one male, three females), from Mary River,

Arnhem Land, May 1895.

The male and one female are fully grown, with rather worn
plumage ; two other females are younger, freshly moulted.

Nearest to P. chrysopteryyius Gould, 1857, but lacks the yellow

band across the forehead ; the crown is chestnut, the lower parts
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are verditer-blue (in the mile), the under tail-coverts orange.

The sexes are different in coloration.

Male . . . .
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myself from the collections made by the members of the 2nd
Yarkaud Mission are i-eferred to forms previously named by
Kussian writers. In most cases there can be no hesitation in

accepting coiiclusiojis formed from a far larger series of specimens
and with the advantage of access to types ; and even in some
instances, in which I feel doubt as to whether Biichner's views are

right, I have not now the specimens of the Stoliczka Collection

nor any other Central Asiatic skins a\ailable for reference.

There is, however, one case in which I can, I think, give reasons

for not agreeing with Biichner, and it is important that this par-
ticular point should be cleared up, both because the species

concerned are found within British Indian limits, and were
described by a British author, and because the identitication

depends on specimens and drawings in London collections.

Moreover, I feel bound to deal with the matter because I have, as

Biichner very justly remarks, omitted to publish the evidence on
which my own final conclusions w^ere formed—the volume on
Mammalia of the 'Fauna of British India,' in which they appeared,

being unsuited for the discussion of details.

This case relates to the Hares named Lqnts oiostolus and
L. pallipes by Hodgson. The first was described in 1840", the

second in 1842 -. It is unnecessary to enter at any length into

the history of these forms except to say that in 1879 ' I pointed

out that the type of L. oiostolus was a very young animal, and in

1891 * I united the two supposed species after examining thoroughly

the evidence existing. Biichner, in 1894, after showing that in

Hodgson's original description of L. oiostolus nothing was said of the

species being founded on young animals, and that, on the contrary,

all the details appeared to have been taken from adults ^, proceeded

to identify with L. oiostolus a rather large Hare from high eleva-

tions in Northern Tibet and in Kansu (Ganssu), a smaller species

from the same region being regarded by him as L. 'pallipes.

I am quite aware that nothing has been published by Hodgson
to show that the name of L. oiostolus was given to young speci-

mens ; indeed it is far from certain that Hodgson w as aware at the

time that the skins originally described by him came from immature
animals ^, though, as I shall presently show, he appears to have

ascertained subsequently that this was the case.

1 J. A. S. B. ix, p. 1186. - J. A. S. B. xi, p. 288, pi.

^ Scientific Results 2nd Yarkand Miss., Mam. p. 63.
'' Fauua Bi'it. Ind., Mam. p. 4.52.

' " Ich moehte aber nocb die Bemerkung voraussehieken, dass das Material,

welches Hodgson bei Aufstellung seiner Art vorgelegen hat, ein, wie er selbst

angiebt, nur defektes war; dass aber dieses Material jungen Thierea angehorte

(wie dieses Blanford annimiut) wird von ihm nicht erwiihnt und ist auch von der

Beschreibung nicht zii ersehen ; es spreohen im Gegentbeile alle Angaben dieser

Besebreibung dafiir, dass die Originale erwachsene Thiere waren."—Biichner,

/. c. p. 205.
" The following was Hodgson's original description, /. c. pp. 1185, 1186 :

—
" Of the Tibetan species I possess onlj some wretched remains which enable

me to indicate the species thus:
" Lejjus oioxto/iis, with fur consisting almost wholly of wool, considerably
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I will proceed to give the evidence on which I founded my
statement that the type or types of Hodgson's L. oiostolus were
immature.
The only original specimen in the British Museum, marked as

the type, is a skin about 8 inches in length, and consequently of

an animal not nearly half-grown. But 1 am of opinion that this

cannot be the origmal type of Hodgson's description, for not only is

the size very much less than that of L. ruficaudatus, but moreover
the colour is not slaty-grey blue, and the fur is not distinctly

woolly. It is of com-se possible that the fur may have been originally

slaty-grey blue and that it has faded, but this is not very probable.

At the same time it is quite possible, and even probable, that this

young Hare is a very young L. pallipes. A skin of an older but

still immature L. pallipes from JSTorthern Sikhim, received from
the late Mr. Mandelli and now in the British Museum, does, how-
ever, agree admirably with Hodgson's description of L. oiostolus, so

much so that I beUeve the description to have beeu drawn, as

Hodgson says, from " some wretched remains " of a skin or skins

resembhng that procured by Mandelli.

This view is confirmed by Hodgson's MS. notes. As is well

known, the drawings presented by Hodgson to the British Museum
were copies of his original figures ; these figures were subsequently

given by him to the Zoological Society, and they are invaluable on
account of the MS. notes written on them by Hodgson himself.

Amongst these origiual drawings there is one of L. oiostolus, in a

crouching position. This drawing is small (about 3| inches long)

and shows scarcely any characters except a greyish colour and
woolly fur. Ivo notes are attached. This drawing does not
resemble the specimen said to be the type in the British Museum,
There are two drawings of L. 2Mllij}es—one of these the original

of the excellent plate in the Journal of the Asiatic Society of

Bengal, vol. xi. p. 289, and on the back of the sheet with these

drawings are the following notes in Hodgson's handwriting :

—

" 1, 2, 3 [the numbers evidently refer to different skins]. Various
skins from Tibet ; animal on the whole not larger than ruficaudatus,

but seems to have a larger head and shorter ears, but perhaps not
so. Size cannot be greater, for teeth smaller, nails of same size,

and legs, of which bones entire, quite equal. Comparing oiostolus

and 'pallijies, apprehend they are the same. Specimen 1 of latter

last described (see Journal 124 ^ of 42), sp. 2 doubtful, sp. 3 got in

Sikkim from [illegible] April." " It is moulting and shows new fur

coming on back. This new fur in the hairy piles is 1| inch long,

curved and interspersed rarely witli very soft hairs. Slaty grey blue for the
most part and internally, but externally fawn-tinted above, and whitish below
and on the limbs ; some hairs on the back tipt with black beneath a sub-rufous

ring. Tail white with a grey-blue strip towards the back. Apparent size of

the last (L. macrotus—ruficciudatus). Habitat, the snowy region of the
Himalaya and perhaps also Tibet."

^ That is No. 124, the number of the part of Jour. As. Soe. Beng. in which
the description of L. palUpes appeared in the year 1842.
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very fine, slightly wavy. Basal half almost hoary ; apical half

has 3 equal rings, 2 black and, between them, a pale ruddy one.

The shorter woolly piles are hoary, tipt with clear pale brown,
and this is only seen in old fur, making the colour above brown.
Rump and Jmsd strip above of tail blue " [the italics are mine], " all

the piles being wholly of that hue (pale slaty) ; rest of tail rufes-

cent white, all below more or less tinted rufous, palest and white

almost under head and mid-belly and buttocks [a few words here

are confused and doubtful] ; outside limbs the ruddy tint clearer

and deeper and on front of neck, but no black-tipt hairs. Paws
darker ruddy. Head above darkest, most of hairy piles [sentence

doubtful] of outer surface of ears as turned back colour like head
above, of inner surface and nape rufescent white, large black tips

to ears, moustaches half black half white."

Louer down in pencil, also by Hodgson, is a note, referring

apparently to yet another specimen. It runs thus :

—

" Another young seems to prove that oiostohis is young of

pallipes or this ^ About 14 [inches] from snout to vent" [other

skins varied from 19 to 23]. There is a longisb description of which
only the following requires quotation :

—" As to colour, very little

of rufous or of black, above slaty-bkie shaded with hoary, more or

less rufescent on body and clearly so on neck, shoulders, and a bit

down fore limbs to ends. Buttocks pure slaty, head grey ; of the

outsides of ears the exterior half is white from base to tip and the

interior darkish grey like head above."

I cannot see how, with the above evidence, there can be any
other conclusion than that the name L. oiostohis was given to an
immature specimen or to immature specimens of the species sub-

sequently named L.pallipes. That L. oiostohis cannot be, as Biichner

supposes, the larger species of the two is manifest from Hodgson's
remark on p. 288 of J. A . S. B. vol. xi. He there says that L. oiostolus

is not so common in the Central aud Eastern Provinces of Utsaug
and Xham as the next and much larger species {L. pallijjes).

What, then, is the larger Hare identified by Biichner with L. oio-

stolus ? In Southern Tibet, at high elevations, there are found two
Hares, one large, the other of moderate size

—

L. hypsibius and
L. oiostolus {L. pallipes). It is probable that the two Hares
inhabiting similar lofty plateaux in Northern Tibet are identical

or closely allied, and the smaller species is identified by Biichner

with that found on the Himalayan frontier of the Tibetan high-

land. From the description also it is manifest that the Hare
identified by Biichner with L. oiostolus resembles L. hypsibius in

size, in its very thick woolly fur, and generally in colour ; the only

important exception being that the northern form has on the

• I do not understand what is meant by ' or tbis,' unless Hodgson thought he
had included more than one species under L. pallipes. In his Catalogue of

Mammals of Nepal, publislied in the Calcutta Journal of Natural History, ii.

(1842) p. 220, five new species of Lepus are mentioned, but as only macrotus

and diastolus {oiostolus) are specified, the 5 may be one of the numerous mis-

prints occurring in the list.
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upper surface of its tail a distinct narrow blackish stripe ' tinged
with grey, which is wanting in L. hypsihius. The skull, too,

judging from a comparison of Biichner's figures (pi. xsv. figs. 6-8)
with my own (pi. iv. a, figs. 1, 1 a, 1 b), is very similar except that
the nasals in the North Tibetan skull are rather longer. Some
apparent divergencies in the printed measurements are evidently
due to different methods of taking the dimensions. Both skulls

agree in one very striking character, the elevation of the post-
orbital processes on each side above the plane of the frontals, and
the resulting concavity of the frontal area.

I think it is by no means improbable that the large Hare of
Xorth Tibet and Kansu, identified by Biichner with L. oiostolus, is

a A ariety of L. hypsihius. If not, it must, I think, be an undescribed
species.

On Macacus rhesus villosus.

In the Proceedings of the U. S. Xational Museum, vol. xvii.

pp. 1-16 (1894), is a paper by Mr. Frederick AY. True entitled
" Notes on Mammals of Bultistan and the Vale of Kashmir,
presented to the National Museum by Dr. W. L. Abbott." I am
indebted to the author for a copy. Three species of Arvicola are
described as new% and a grey foi-m of Mus arianus as a new sub-
species. A Monkey is called Macacus rhesus villosus, and is

regarded as a new subspecies of 21. rhesus.

This last is by far the most interesting addition to the Kashmir
fauna. Five specimens, all males, and three of them adults, were
obtained in Lolab, which lies N.W. of the western extremity of
the Walar Lake, and about 20 miles north of Baramula.

Mr. True says that at first he supposed the specimens to repre-
sent M. assamensis, but after a careful comparison with Anderson's
description of the type of that species, he was convinced that they
were not the same. He omits to point out the diiferences.

Now there are three characters by which M. assamensis
(M.pelops Hodgs.) may be distinguished from M. rhesus. In the
former the face is dusky, the hair is wavy or woollv, and the
buttocks are clad with hair around the callosities. Everr one of
these three characters is possessed by M. rhesus villosus. More-
over there is not, so far as I know, any other characteristic
difference in skins. I am unable to come to any other con-
clusion than that the M. rhesus villosus is identical with M. assam-
ensis. The Kashmir Monkey is, J think, certainly M. pelops, and
Anderson, who examined the types of both, united 21. pelops and
2/1. assamensis.

If the Macacus of Lolab is M. assamensis, it is probable that

^ Biichner's identification of the Hare with L. oiostolus appears to be chiefly
due to the presence of tliis grey stripe on the upper surface of the tail, as he
quotes Hodgson's description, '"tail white with a grey-blue strip towards the
back." It is probable that Hodgson's expression has been understood to implv
the presence of a stripe along the whole dorsal surface : I am satisfitd, how ever,
that by " towards the back " he meant the extreme base of the tail ; see the
previous description from his MS. of L. fallipes—words italicized.
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the Monkeys occurring near Murree and Abbottabad are the same.
I have never been able to obtain a specimen. A few years ago a
scene was figured in one of the principal illustrated newspapers in

which these Monkeys played a conspicuous part, but as they were
represented with prehensile tails it was evident that either tlie

imagiuative powers of the artist, or the supposed tastes of the

British public as interpreted by the newspaper editor, had deprived
the picture of any value as evidence.

4. On a Collection of Lepidopteroiis Insects from San
Domingo. By Emily Mary Sharpe. With Field-notes

bj the Collector, Dr. Cuthbert Christy.

[Received March 10, 1898.]

The present collection was made during the year 1S96 by

Dr. Christy in the Island of San Domingo. He has entrusted

me with the determination of the species, among which will be

found a line new Hesperid.

Dr. Christy's stay in the island was not long enough for him to

obtain an extensive series of specimens, but his notes on the

habits of the species will, 1 think, be found to be interesting.

The best paper on the Lepidoptera of San Domingo is that of

Meuetries, in the third volume of the Nouv. Mom. Soc. Imp.
Xat. de Moscou (1831).

I have taken most of the names from the collection in the

British Museum, and have especially consulted the ' Biologia ' of

Messrs. Godman and JSalvin. I have also to thank my friend

Mr. W. F. Kirby for his kind assistance in determining the

specimens.

Family D a x a i d je.

1. Anosia archippus (Fabr.).

[Seen commonly from February to May both at Sanchez and

La Vega. On one occasion in February, whilst on a shooting

trip in the big morass at the mouth of the Yuna river, I found

quantities of these insects frequenting certain dried mud-banks.

They were very conspicuous on account of the three beautiful

tufts or pencils of hair, fully three-eighths of an inch long, which

they were able to extrude at will irom the extremity of the

abdomen. I tried many ways to get the tufts to remain extruded

after the insects were lulled, but was not successful.— C. C]

Family S a t t R i d .t.

2. Calisto hysius (Godt.).

[By far the commonest Butterflv in San Domingo while I was

there.— C. C]
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Family H e l i c o x 1 1 d .e.

3. Heliconiits CHAEiTHoifiA (Linn.).

[Common. Noted also in the island o£ St. Thomas in January.

It is peculiarly moth-hke in its habits and flight, frequenting dim
and shady places, flying backward and forward through the

bushes, slowly and aimlessly but with the wings moving fairly

quickly. Generally two are seen together. When repeatedly struck

at, this insect will fall down through the bushes like a dead leaf.

—

C. C]

4. Ltcorea cleob.ea (Hiibn.).

[Four specimens taken in February.— C. C]

Family J^xmphalid.e.

5. CoL^Nis delila (Fabr.).

[A common insect in the garden during February, March, and
April, becoming hardly recognizable, owing to its battered condition,

towards April.

—

C. C]

6. Ageaulistanill.5: (Linn.).

[Very common at Sanchez during February and March, settling

on the flowers in the garden. Like A. delila, it becomes hardly
recognizable in April, owing to its battered condition. It is a
quick-flying insect.

—

C. C]

7. AS'AETIA IATEOPH.E (LiuU.).

[One of the most abundant species of all during February,
March, and April, both at Sanchez and La Vega. It flies low and
frequents the roadsides and clearings everywhere.

—

0. C]

8. CXSTIKEURA TELEBOAS (McUctr.).

[The only occasion upon which I observed this species was in

April, on the mountain side near La Vega, where I discovered a

small party of live amongst some bushes, about 2 feet high. They
never left the cover of these bushes and flew with such a slow,

weak flight that, even at a distance of 2 or 3 feet, they were
difficidt to distinguish, unless the bushes and grass were absolutely

still. I took two of them in a collecting-bottle, without using

the net.— C. C]

9. At^aetia DOMINICA Skinner.

[Xot common. Only five specimens taken during Februarv,
March, and April— C. C] /

"

10. Ageeonia perentina (Grodt.).

[Not noticed before April. Then pretty common at La Vega.
A most wary aud diflScult insect to catch, and costly, for I was
always breaking my net over it. I met with it usuallj- on the

trunks of trees, baslung in the sun with its wings extended flat
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upon the mottled grey bark, which it exactly resembles in colour

and markings. When disturbed it flies rapidl)' to the next trunk

aud disappears, and it is only after a prolonged examination of the

bark that it is seen again, in the same position with its wings

open but higher up the tree. The least movement of the net and
away it goes again.— C. C]

11. TisiETEs CHinox (Fabr.).

[Not noticed before May, then met with in the mountains near

La Vega, frequenting open stony places or patches of wet shingle

hx the side of the Tuna river, in parties of three or four.

This Butterfly is exceedingly difficult to take. One swoop of

the net and the whole party has vanished like magic. Although

struck at each time they will return to the same spot over and

over again. After expending a deal of energy on several occasions

I only managed to obtain one specimen.

—

C. C]

12. ViCTOEINA STENELES (Linn.).

[Xot noticed before April. Then fairly common at La Yega.

A quick and high-flying insect, frequenting any open glade or

favourite hedge and offering battle to any large insect, or even a

small bird, that may come near. The pugnacity and strength of

wing of this species is extraordinary, and even when it has to fly

with hardly " a stitch of canvas set " its impudence is undiminished.

A perfect specimen must be a great rarity.

—

C. C]

13. Apattea thoe (Godt.).

[One specimen caught in April. The only one met with.

—

C. C]
Family L x c je n i d.

14. Tahucus monops Zeller.

[Very common during March and April.— C. C]

15. TAEUcrs CASSITJS (Cram.).

[Not common. Two specimens taken in February and one in

April.— C. C.J

Family Pieeid^e,

16. DiSMOEPHIA SPIO (Godt.).

[One specimen brought to me in April.— C. C]

17. Eubema midea (Menetr.).

[Very common at La Vega in April, flitting over the savanas

and open grassy places.— C. C]

18. Etjeema LISA (Boisd.).

[Possibly as common as E. midea, but I was unable to distinguish

them on the wing. Two of the four specimens taken in February

at Sanchez.

—

C C]
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19. EtEEEMA PATMIBA (Poey).

[A common insect at La Vega in April, frequenting the same
open grassy places as E. midea.— C. C]

20. Xanthidia htox^a (Menetr.).

[Seen only occasionally. Pour specimens taken during April
at La Vega. Frequents the same open grassy places as Eurema
midea.— C. C]

21. PiEEis AisrsTA (Sepp).

[Taken occasionally during February, March, April, and May,
at both Sanchez and La Vega.— C. C]

22. Daptonuea salacia (G-odt.).

[One specimen only, caught on an open mountain-slope near
La Vega in April.— C. C]

23. Caxlidetas senn^ (Linn.).

[A very common insect. Specimeus taken during February,

March, April, and May. One of the sights of the forest-railway

between Sanchez and La Vega is the immense clouds, consisting

of thousands of males and females of this species, to be seen

occasionally as the triin nears La Vega. They are usually collected

over some culvert or expanse of half-dried mud, and fly in such a
compact mass that on one occasion I could see them distinctly a
mile and a half away, measiu-ed by the telegraph-posts.

—

C. C]

24. Callidetas thalesteis (Hiibn.).

[A common insect, but difficult to take owing to its power on
the wing. The clouds of C. sennce always contained a small pro-
portion of C. thalestris.— C. C]

25. Ehabodetas trite (Linn.).

[Not noticed before April. Then not uncommon in the garden
at La Vega, settliug always upon scarlet flowers.

—

C. C]

26. Teeicogonia teeissa (Lucas).

[One specimen only, caught in the garden at La Vega during
May.— C. C]

Family Papilion id^.

27. Papilio polxdamas Linn.

[One specimen taken in April at La Vega.— C. C]

28. Papilio poltoaon Cram.

[Two specimens taken at La Vega during April, on a bitter-

orange tree. Seen twice at Sanchez during March, also freqenting

the young orange-trees.

—

C. C]
Peoc. Zool. Soc—1898, No. JXY, ' 25
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29. Paphio machaonides Esper.

[Taken at La Vega whilst flitting slowly amongst the branches

of a small bitter-orange tree.— C. C]

30. Papilio zetes Westw.

[One specimen taken at La Vega in April.

—

C. C]

Family HESPEmiDiE.

31. EUDAMDS siMPLicrus (Stoll).

[One specimen taken at La Vega in April.

—

C. C]

32. EuDAMUS PKOTEus (Linn.).

[Specimens taken in February and April. They seemed to be
very partial to the edges of streams or marshy places, settling on
the water-plants or on the half-dried mud.— C. C.']

33. EUDAJirS DOEANTES (StoU).

[Pretty common during April in the garden at La Vega, but
also partial to water, like E. proteus.— C. ().]

34. Phocides pxees Salvin.

[One specimen taken in April near La Vega in amongst thick

forest growth.— C. C]

35. Peoteides IDAS (Cram.).

[Common at La Vega in April.— G. C.~]

36. AcoiASTUs A5rnfTAS (Fabr.).

[One poor specimen taken at La Vega in April.

—

C. C]

37. Telegontjs habaxa (Lucas).

[Two specimens taken in April near La Vega amongst dense
forest growth. Seen two or three times flying along the edges of

the forest, and settling on some conspicuous twig or the under
siffface of some large leaf.

—

C. C]

38. Telegonus cheistyi, sp. n.

Nearest to T. aJardus, Stoll, but is at once distinguished from
that species by the narrow transparent band of white on the

primaries.

Primaries. More than half the wing is brownish black, the basal

area strongly marked with bright metallic steel-blue. About the

middle of the discoidal cell is a uaiTOw transparent band of white
broken by the dark nervules : this band commences from the costal

margin extending to the first discoidal uervule.

Secondaries. A broad brownish-black marginal border, the basal

area bright metallic blue.

Head and thorax metallic green.

Underside. Dark brown, suffused with a violaceous shading.
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There is a bright metallic-blue patch in the discoidal cell on the

primaries, extending as far as the white transverse band.

Palpi deep yellow, this colour extending down the centre of the

thorax, but becoming narrower towards the abdomen.
Expanse 2*2 inches.

[One specimen taken in dense forest on the mountains near La
Vega in April. Settled on the under surface of a large leaf.— C. C]

39. AcHLTODES FLYAS (Cram.).

[One poor specimen taken at La Vega in May.— C. C]

40. Eantis PAPisi.i>'TJs (Poey).

[Two specimens taken in April at La Vega.— C. C]

41. Hespeeia syeichtus Fabr.

[A very common species indeed during Pebruary and March.

—

C. C.].

42. Addp^ea thatjmas (Hufn.).

[One specimen taken at Sauchez in February.— C. C]

43. OcHXODES pxrsTULA (Hiibn.).

[One specimen taken at Sanchez in February.

—

C. C]

44. Hylephila phyl^us (Drury).

[One specimen taken at La Vega in April.— C. C]

45. Phemiades utha (Hew.).

[Fairly common at La Vega in AprU.

—

C. C]

46. Calpodes aees (Feld.).

[One specimen taken at La Vega in April.

—

C. C]

LEPIDOPTEEA HETEEOCEEA.

Family Sphis-gid^.

47. DiLOPHONOTA ELLO (Linn.).

48. Theeetea teesa (Linn.).

Family TiYGMSiTtM.

49. Empyeeuma lichas (Cram.).

50. CosaiosoMA atjge (Linn.).

Family Aectiid^.

51. EcPANTHEEiA decoea Walker.

52. EucH^TES EfsuiATA (Walker).

53. Deiopeia speciosa Walker.
25*
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Family NooTUiDiB.

54. Anomis abgillacea (Hiibn.).

55. Laphtgma macea (Guen.).

56. Atethmia STJBtTSTA Hiibn.

57. BoMOLOCHA EXOLETAiis G-uen.

58. Paxthis aroasalis.

59. PAIiHTDIA sp.

60. GONODONTA HESIONE (Di'ury).

61. Peositsta nitmeeia (Drury).

62. Blosteis tates (Guen.).

63. Letis mtcebina (Cram.).

64. Paophila immunis (Guen.).

65. Paophila garnoti (Guen.).

66. Paophila obligata (Walker).

67. Eemigia eepanda (Pabr.).

68. Theemesia gemmatalis (Guen.).

69. Capnodes eufinans Guen.

70. Peeigea ciectjita Guen.

Family Geometkid^b.

71. Nepheloleuca politia (Cram.).

72. jEschropteryx oitnustaria Hiibn.

73. BoAEMiA opposiTAEiA "Walker.

74. Aplodbs congeuata ("Walker).

75. Nedtjsia multilaria Hiibn.

76. Thtsanoptga apioiteijncaria Herr.-Sch.

Family Pyralid^.

77. Pteausta phcenicealis Hiibn.

78. Pybausta phtllisalis (Walker).

79. Desmia TJEEirs (Cram.).

80. ZiucKENiA PERSPECTALis Hiibn.
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81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.
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Phryganodes simxlis (Gruen.).

PHEXGAIfODES PEOLONGALIS (GrUen.).

Glyphodes htalikata (Linn.).

Syllepta elevata (Pabr.).

SyLLEPTA rNTEEMTALIS (Gruen.).

Syllepta hecalialis (Walker).

PiLOCEOCIS rSTFUSCALIS (Gruen.).

Pachtzaitcla ^geotalis Zeller.

Sameodes cancellalis (Zeller).

Pamily CeambidjE.

PlATYTBS PUSILLALIS (Hiibn.).

DlCYMOLOiHA PEGASALIS.

369

5. A List of the Lepidopterous Insects collected by Mrs. Lort

Phillips in Somaiiland. By Emily Mary Sharpe.

[Received March 12, 1898.]

I have again had the pleasure of working out Mrs. Lort Phillips's

collection of Butterflies, made during her second expedition to

Somaiiland in the first three months of 1897. In this collection

are examples of many interesting species, including two novelties

belonging to the family Lyccenidas.

Name.
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Name.
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Name. Locality and Date.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

68.

59.

60.

61.

62.

63.

Pam. P1ERID.E {cont.).

Teracolus lorti E. M. Sharpe
Teracolus protomedia (Klug).

Synchloe glauconome (Klug). .

.

Euchloe falloni Albard ,

Catopsilia florella (Fabr.)

HerpcBnia melanarge Butler ..

Fam. Papilionid^.

Papilio demoleus (Linn.)

Papilio pseudonireus Feld. .

.

Fam. Hespbeiid^.

Rhopalooampta ancMses Godt,
Sarangesa pertiisa (MabiUe)...

Tyrgus vinde.v Oram
Hesperia diomus Hopff. ,

Fam. Li.MACODiD,E.

Parasa ym'iia Walker

Fam. NocTUiDiE.

Heliothis armigera W. Y

Fam. L1PARID.E.

Stilpnot ia crocipes Boisd

Fam. L1THOS11D.E.

Sevusio 'panipimcta Hamps.

.

Deiopeia pulchella Linn

Fam. GrE0METRIDd3.

Sterranthia sacraria (Linn.)..

Wagga Mountain, 6000 ft., Feb. 20th.

Upper Sheikh, Feb. 1st ; Sogsoda, Feb.

5th & 6th.

Bihen, Jan. 24th.

Wagga, 6500 ft., March 2nd; Wagga,
Feb. 23rd ; Rugga Pass, March.

Sogsoda, Feb. 11th; Eugga Pass, March.
Upper Sheikh, Jan. 31st.

Wagga Mountain, Sogsoda, Feb. Uth.
Hankadeely, March 7th.

Sogsoda, Feb. 5th ; Dobar, Jan. 7th.

Eugga Pass, March ; Wagga, March.
Soiualiland.

Wagga, Feb. 20th ; Eugga Pass, March.

Eugga Pass.

Eugga Pass, March.

Wagga, Feb. 20th.

Wagga, Feb. & March.
Eugga Pass ; Wagga ; Upper Sheikh,

Jan. 30th.

Wagga, March 3rd.

The foUowing are the descriptions of the two new species

represented in the collection :

—

18. Tartjcus LOUISA, sp. nov.

Black with white markings.

J .

—

Primaries. Brownish black with faint indications of darker

spots, these representing the markings on the underside.

Secondaries. Similar to the primaries ; near the hind margin is

a submargiaal line of narrow white spots, followed by a row of

black spots ; above this is a second inner row of five white spots,

commencing from the posterior angle, and extending to about the

middle of the wing. Fringe on both wings wbite.

Underside. Ground-colour of both wings white, reheved by
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numerous spots and bands of black as in T. sybaris Hopffer, the black

zigzag bands on the primaries being rather more heavily indicated.

Expanse 0-7 inch.

2 .—Similar to those of T. sybaris and T. iheophrastus (Fabr.),

but differing in the white discal patch on the primaries being

much more reduced. Expanse 0-6 inch.

26. Spindasis wagg^, sp. nov.

Nearest to ;S^. namaquus Tritnen as regards the colouring of the

underside, and is at once distinguished by the absence of any blue

on the upper surface.

c?
.

—

Primaries. Uniform brown, suffused with bronze, two black

spots, the first being at the end of the discoidal cell, the second

nearer the base. A narrow black submargiual line, followed by a

white fringe on the hind margin.

Secondaries. Similar to the primaries, but having no bronzc

shading. Near the posterior angle is a bright orange spot, closely

followed by four nearly obsolete spots of white for about, half the

length of the narrow black submarginal Hue.

Underside. Ground-colour brown with pearly white spots,

suffused with silver and outlined with black. These spots are

distributed over both wings, and do not form any regular bars or

rows of spots, with the exception of a submarginal row of white

spots preceding the hind marginal border. The orange spot on
the secondaries is divided by a silver dot, having near the inner

margin a distinct black spot.

Expanse 1"1 inch.

$ .—Similar to the male, but is rather larger, and the bronze

colour is a little deeper, aud is extended to the secondaries. The
orange spot is also not quite so bright.

Expanse 1-2 inch.

6. On a Collection of Insects and Arachnids made by

Mr. E. N. Bennett in Socotra, with Descriptions of

new Species. By P. A. Dixey, M.A., M.D., Malcolm
Burr, F.Z.S., and the Rev. O. Pickard-Cambridge,

M.A., F.R.S., C.M.Z.S.

[Eeceived March 29, 1S98.]

(Plates XXX. & XXXI.)

Contents.

I. Lepidoptera. By F. A. Dixet, p. 372.

II. Ortlioptera. By Malcolm Burr, p. 384.

III. Insects of other Orders. By seTeral Contributors, p. 386.

IV. Arachnida. By O. Pickaud-Cambridge, p. 387.

I. LEPIDOPTEEA, with Remarks on Local and Seasonal
Eorms in the Genus Byblia Hiibn. By E. A. Dixey, M.A.,
M.D., Fellow of Wadham College, Oxford.

Mr. E. N. Bennett, a Fellow of Hertford College, Oxford,
reached Socotra on December 17, 1896, in company with the
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late Mr. Theodore Bent and Mrs. Beat. During their visit they

traversed the island from Ghalansyah in the west to Eas Momi
in the east, and thence, after a long circuit to the south-west,

returned to Tamarida on the north coast. The party left the

island on February lltb, 1897. Interesting personal accounts

of the expedition wiU be found in the ' Mneteenth Century ' for

June 1897, by Mr. Bent ; and in the volume of ' Longman's

Magazine' for 1897, by Mr. Bennett. The whole of their sojourn

in the island came within the period of the X.E. monsoon.

Atmospheric conditions were persistently diy, especially on the

plains ; in the mountains there was a heavy dew every morning,

which soon dried in the sun. Yery little rain fell at any time,

and the thermometer never sank below 60° F. Exactly 100

specimens of insects and arachnids, which are now in the Hope
Museum, Oxford, were collected by Mr. Bennett.

The Ehopalocera consist of 52 specimens, belonging to 15

species, two of which appear to be new to science. Of these

15 species, 9 were also taken by Professor Bayley Balfour, F.E.S.,

during his ^asit to Socotra between February 11th and March 30th,

1880 \ The only one of Professor Balfour's captures not repre-

sented in the present collection is Oharaxes balfouri Butl.

Danaixje.

LiMNAS CHBTSIPPUS Linn. (Nos. 1, 2.)

Two specimens ; d and $ . These are paler than the average

of African examples, bearing in this respect a greater resemblance

to specimens from India. The white spots forming the subapical

band are in both, but especially in the male, unusually small and

discrete. Some African specimens show the same character, but

rarely in so pronounced a form ". The Socotran male has most

of the veins in the hind wing, especially the branches of the

median, thickly covered with white scales, which also extend to

narrow adjacent areas of the ^ing, and form a ring around the

black patch mai'king the position of the submedian scent- gland.

A trace of the same white colouring of veins and adjacent areas

is also visible in the female. This is a first approximation

to the condition seen in var. alcippoides, Moore, where, however,

the veins themselves often retain their brown colour in the midst

of the whitened area of the hind wing. It is noticeable that both

the Socotran specimens are in fine condition, though the collection

as a whole has suffered much from the attacks of beetle larvae.

" Seen only in the hills, flying strongly. Not common."

—

E. N. B.

1 See Proc. Zool. Soc. 1881, pp. 175-180, pi. xviii.

^ A pair from Aden in Coll. Brit. Mus. closely resemble the Socotran

examples in this respect, and also in the general ground-colour. A female

specimen from Aden in CoU. Hope, of the same ground-colour, also shows

an approach to the discrete condition of the subapical white spots. Prof.

Balfour's Socotran specimen, a female, has Uke Mr. Bennett's pair a pale

ground-colour, but the subapical spots are less discrete. It is curious that

specimens of L. chri/sippus in Coll. Brit. Mus. from Athens, Turkey, and Syria

are as dark as the ordinary form from Africa.
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AcEjEIN^.

ACE.EA K^EOBULE Doubl. (NoS. 10-15.)

Acrcea neohde Douhi. ; Butler, Proc. Zool. Soc. 1881, p. 177,

pi. xviii. fig. 5.

>Six specimens ; probably all females, but in one the abdomen is

missing. These resemble A. neohule from the African mainland,

but the powdering of black scales at the apex of the fore wing is

much more distinct, and there is little or no admixture of brown
or reddish scales with the black of the apex, as generally occurs in

A. neohule. In all six examples the ground-colour is deeper in

tone, and the dark border of the hind wing is broader and has a

smoother outline than in average specimens of A. neohule, while

the pale spots in the dark border are on the upperside either not

present or comparatively indistinct. All the black spots on the

hind \xmg are relatively larger than in normal A. neohule ; they

are also more uniform in size ; the two spots which occur one on

each side of the discoidal vein, usually very small in A. neohule,

are here less different in bulk from the other dark spots of the

wing. The abdomen in these specimens is black with spots of

the pale ground-colour, as in A. liorta Linn. A female A. neohule,

brought from Socotra by Prof. Bayley Balfour, has a perceptible

powdering of reddish scales at the apex of the fore wing, but in

other respects resembles Mr. Bennett's specimens. It was noted

and figured in 1881 by Mr. Butler {loc. cit.), who, however,

refrained from giving it a specific name in the absence of further

examples. From the present series it seems probable that the

differences from normal A. neohule are fairly constant, but not

sufficiently so to warrant separation. It is worth remarking that

in Eeiche's figure of A. neohule from Abyssinia* the border of the

hind wing is comparatively narrow, denticulate, and furnished

with large light-coloured spots, while the apex of the fore wing
appears to be powdered with red. The specimen represented

differs therefore considerably from Mr. Bennett's series.

" Mostly seen in the hills, at an elevation of about 2000 feet.

Not hard to get, the flight being slow and bold."

—

E. N. B.

Satyein^.

Caltsisme akynana Butl. (Nos. 3-7.)

Mycalesis anynana Butl. Ann. Nat. Hist, (o) iii. (1879), p. 187.

Cahjsisme socotrana Butl. Proc. Zool. Soc. 1881, p. 175, pi. xviii.

fig. 7.

Five specimens ; 3 c? > 2 $ . Two of the males and one of the

females are much worn. The iris of the large ocellus on the

underside of the fore wing, which is whitish in the male described

* Ferr. et Gall., ' Voy. en Abyss.' iii. p. 466, pi. 33. fig. 3. See Trimen,
' Soutli Afi-. Butt.' vol. i. 1887, p. 138.
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by Butler (P. Z. S. 1881, p. 175), is in two o£ the present males,

including the best preserved of the three, distinctly orange as in

the female. The size of all the smaller ocelli on the under surface

seems to vary in both sexe-^. The upper surface of the hind wing
carries in the male the glandular patch and tuft of hairs which are

characteristic of the genus (Moore, Lepid. Ceylon, 1880-81, p. 20).

The under surface of the dorsal border of the fore wing, where it

overlaps the hind wing, is similarly clothed in the male with pale

and glistening scales, forming a pearly patch. Five specimens of

C. anynana in Coll. Brit. Mus. from the Island of Johanna
(Comoro Group) are apparently " wet-season " forms ; but another

specimen from the same locality and one from Zanzibar seem
to be " dry-season " forms and are indistinguishable from Socotran

examples.

"The commonest butterfly in the island, inhabiting plains and
mountains alike. A ground-haunting species, apt to take cover.

Never flying high, and always easy to catch."

—

E. N. B.

NtmphalinvI.

Btblia boxdi, sp. n. (Nos. 16-22.) (Plate XXX. figs. 1 d' , 2 $ .)

Hypanis cora Feisth. ; Butl. Proc. Zool. Soc. 1881, p. 177,

pi. xviii. fig. 4.

Types ( c? and 2 ) in Hope Museum, Oxford.

Seven specimens ; 4 c? , 3 5 . Distinguishable from the
" dry-season " form of B. gotzius Herbst and B. anvutara Boisd.

by the following particulars :—(1) The area of fulvous ground-
colour lyiug between the black submarginal band and the oblique

median black patch on the disc of the fore wing is in B. boydl

divisible into two poi'tions, separated by a pair of black denticula-

tions which almost meet one another along the course of the

first median branch. Of these two portions, the posterior is

conspicuously narrower than the anterior, the narrowing being
caused mainly by the encroachment outwards of the oblique

median patch. The outline of this latter patch in the allied forms
tends rather sharply inwards between the first median branch
and the dorsal border, but in B. hoydi it is continued to the
dorsal border at such an angle as to preclude the fulvous area from
expanding again posteriorly, as it does in normal B. gotzius.

(2) A chain of small black spots is more or less visible, crossing the
fulvous median area of the hind-wing upperside. These spots,

which correspond to a series constantly present in B. iUthyia

Drury, are only rarely indicated in B. gotzius. The above
characters appear to be constant and distinctive. One or more
of the following features may be found in specimens of B. gotzius

from various localities on the mainland, but they do not occur all

together except in B. hoydi, where the combination appears to be
constant :—(1) The black costal bar of the fore wing is continued
across the wing to meet the submarginal black band. (2) The
fulvous submarginal spots of the hind-wiug upperside are large.
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subconical, and only slightly separated by the black-coloured veins.

(3) All the black markings of the upperside are highly developed,

especially the submarginal band of the hind wing, which encroaches

considerably inwards. In the presence of the chain of small

median dark spots and in the large size of the fulvous submarginal

spots of the hind wing, B. boydi approaches B. ilithyla ; in other

respects it is much nearer B. (jotzius. The combination of

characters above given renders the Socotran form easily recog-

nizable among its allies, and seems to justify its separation as

distinct. I have given it the name boydi, after the Principal

of Hertford College, to whom Science in Oxford is imder great

obligations.
" Very common everywhere, hills and plains. Not conspicuously

ground-iiaunting."

—

E. N. B.

Remarlcs on Georjrapliical and Seasonal Forms in the Gemts Byblia

Hiihn.—Byblia gotzius Herbst (= Hypanis adieloia "Wallengi".

;

= H. iUth'yia var. A, Trimen, S. Afr. JButt. vol. i. 1887, p. 264) is

probably entitled to distinct specific rank beside B. illthyia Drury \

Each form, as pointed out by Trimen (loc. lit. p. 266) and by

Barker (Trans. Eiit. Soc. Loud. 1896, p. 415), has its owii range of

seasonal variation. This is also shown by good series of both the

ilithyia and the gotzius (or achehia) forms in the British Museum
and in the Hope Collection at Oxford. For a large proportion of

these each collection is indebted to Mr. G. A. K. Marshall, whose

specimens all bear such ample data with regard to locality, altitude,

and exact time of captui-e, as to throw much light upon questions

of local and seasonal modification.

The geographical distribution of the two forms is interesting.

The ilithyia form, with some local variation in size and in the

relative proportions of dark markings to fuhous ground-coloiu', is

found in India, Ceylon, Arabia, aud the greater part of Wallace's

" East African" subregiou, including the West African coast dis-

tricts lying northwards from the Eiver Gambia and southwards

from the Congo. It also extends for some distance into the South

African subregion, occurring commonly in the Transvaal and Xatal

highlands, aud coming, though rarely, down to the sea at Durbau.

Its distribution is therefore mainly Indian aud " East African '' in

Wallace's sense -. The gotzius form, on the other hand, is absent

from India and from a large portion of " East Africa." It is found

at Sierra Leone, Cape Coast Castle, Lagos, Old Calabar, and the

coast districts of the Gaboon and the Congo ; but outside the limits

of Wallace's West African subregion, i. e. in Senegal to the north

and Angola to the south, it is replaced by typical ilithyia. Begin-

ning again on the south-east coast, about the easternmost districts

' The evidence on which Mr. Marshall decides agaiust their specific distinct-

ness appears to ine to require confirmation. See Marshall in Ann. Mag. Natj.

Hist. 1896, xviii. p. 338.
2 Wallace, 'Geographical Distribution of Animals,' 1876, vol. i. pp. 251,

2o8 and map.
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o£ the Cape Colony', it becomes very common at Durban, and
follows the coast-line northwards, occurring at the mouths of the

Zambesi, in Mozambique, and at Wasin. Though it seems to be
rarely if ever met with in the "South African " interior, it passes

inland up the Zambesi and is found in Matabeleland and at Zomba
on the Shire; while the British Museum also contains specimens

from Nyasaland, Lake Mweru, Tanganyika, the Victoria and Albert

Nyanza, Wadelai, the Galla country, Abyssinia, Somahland, and
Aden. Like B. iliihyia, it shows some amount of local variation

which may perhaps justifj' the specific separation of certain

geographical forms ^.

It appears therefore that, so far as is known, the disti'ibution of

the two species (or varietal groups) is fairly distinct, though their

respective ranges coincide for a small portion of the South African
subregion and to a larger extent in " East Africa," as at Wadelai,
in Somaliland, and at Aden. It is further evident that while the

distribution of the ilitliyia form is continuous from India through-
out the " East African " subregion, that of the gotzius form is

almost if not quite discontinuous, its area being separated into a

w^estern and an eastern di\ision. In the light of these facts it is

remarkable that the Socotran form is most closely akin, not to the
ilithyia, but to the gotzius type, nearly resembhng in fact West
African specimens of B. gotzkis, from which it is separated geo-

graphically by the whole width of Wallace's East African subregion.

It is further of interest to note that the Madagascar and Comoro
Islands form {B. anvatara Boisd.), though no doubt? distinct, is also

a modification, not of B. ilitliyia, but of B. gotzius^. B. ilit7i)/ici,

being found at such distant points of the "East African" subregion
as Senegal, Angola, and Somaliland, as well as in Arabia, India, and
Ceylon, might well have been expected to be the form occurring in

Socotra ; and the fact that it is here replaced by a form of B. got-

zius suggests the possibility that this island, like the South African
subregion, and Madagascar with the Mascarene group, contains
relics of a more ancient African fauna that has been expelled or

excluded from the bulk of the mainland by the great irruption of

forms of life which is believed to have taken place from the north-
east *.

1 It is implied by Mr. Marshall (loc. cit. p. 337) that this Southern race of
B. gotzius (to which he restricts Wallengren's name acheloia) occurs also in the
Western districts of South Africa, where, he states, the Cunene Eiver (north
of Damaraland) appears to be its northern boundary.

2 Mr. Marshall {loc. cit. pp. 337, 338) recognizes three local races—the
Southern {acheloia Wallgr., of which vulgaris Butl. is the wet-season form),
the Western and Central African {gotzius Herbst), and the North-eastern
{castanea Butl.). Prof. Bayley Balfour's Socotran examples of B. boydi, noted
by Butler as Hypanis cora Feisth., are rather curiously ranked by Mr. Marshall
under var. acheloia Wallgi-.

3 Trimen, South Afr. Butt. vol. i. 1887, p. 267.
•* Wallace, ' Geographical Distribution, ' 1876, to), i. p. 218, &c. Prof.

Bayley Balfour (Proc. Roy. Instit. vol. x. 1884, p. 296) discusses the affinities

of Socotran with West and South African plants, and observes that " Sokotra
indeed is, with Madagascar, to be regarded as the remains of a greatly advanced
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The variations of the underside of the hind wing in both forms,

B. iUthyia and B. gotzius, have been well described by Trimen
{loc. ch. pp. 265, 26B). They are undoubtedly seasonal, as

pointed out by Barker (Trans. Ent. Soc. Lond. 181)5, p. 415), and
by Marshall in the JMS. notes and labels accompanying the series

in the Hope Collection above referred to, as well as in the

Annals & Mag. Nat. Hist. 1896, xviii. p. 333, &c. The deeply

ferruginous hind wing, on which the three creamy bands stand out

conspicuously, belongs in each case to the dry-season form, and
there are several intermediate grades leading up to the dull

ofhreoiis yellow of the \^et-season form. In addition to the

points noted by Trimen, it may be remarked that in the wet-
season form of B. fjotzius the black submarginal band of the hind

wing is relatively broader, and the proximally adjacent strip of

ochreous ground-colour narrower, than in the wet-season form of

B. iJithyia. In the former, indeed, the band of ground-colour is

often reduced to a mere chain of fulvous dots with dark edging,

forming a proximal border to the dark submarginal band. The
pairs of whitish internervular spots on the dark band are also

much less regular and conspicuous than in B. ililhyia. In the

dry-season forms the veins crossing the median creamy band are

in B. gotzius often traced out with the deep ferruginous tint of

the ground-colour, which marking has the effect of dividing the

median creamy band into spots ; this is not seen in B. iliihyia.

In B. gotzius also the dark submarginal band seems never entirely

to disappear, even in extreme dry-season forms, as it may do in

B. ilithyia. It soon, however, loses the whitish internervular

spots, which in the wet-season form are already less distinct than

in B. ilithyia.

The Socotran B. hoydi resembles most specimens of B. gotzius

from the West African subregion in having the dark costal bar of

the fore wing continued rather heavily across the wing to join the

submarginal band. This is also more or less the case with two
females of B. gotzius from Abyssinia and specimens of the same
from Somaliland and Aden in the British Museum ; but in

examples from South and East Africa the connection between the

costal and the submarginal dark bands is often slight or absent. On
the other hand, in the submarginal series of spots of the fulvous

ground-colour on the upperside of the hind wing, the Socoti'an

form comes nearer to specimens of B. gotzius from Somaliland,

Aden, and the Galla country than to any I have seen from "West

African coast-line at a remote period." Messrs. Sclater and Hartlaub (Proc.

Zool. Soc. 1881, p. 167) point out that Drymceca hwsitata, one of Prof. Balfour's

Socotran birds described by them, is most closely allied to a form inhabiting

Madagascar. Col. Godvrin-Austen (Proc. Zool. Soc. 1881, p. 252) considers

that the land-moUusean fauna of Socotra affords " strong evidence that the

island was once directly connected with Madagascar to the south "
; and adds

that " it is not unreasonable to suppose that in Socotra, the Seychelles,

Madagascar, and Rodriguez we have tlie remnants of a very ancient more
advanced coast-ljne on this western side of the Indian Ocean,"
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Africa. The spots in question are in B. hoycli, as in the British

Museum specimens of B. g'dtzius from the localities last named,
larger, closer together, more conical, and less quadrate than in

individuals from West or South Africa, though in dry-season

forms from Natal and East Central Africa an approach is made to

the Socotran condition. The dark submarginal band of the hind

wing in B. hoycli is broader than in most specimens of B. cjotzius

from E. and S. Africa, whether " wet" or •' dry" (the narrower

band belonging generally to the "dry" form). It is much
broader than in the specimens of B.gotzius from Somaliland, Aden,
and the Gralla country above referred to, but not, perhaps, much
broader on the average than in the female specimens from

Abyssinia.

The present examples of B. hoydi, like Prof. B. Balfour's pair,

are all dry-season forms. In at least two of the seven (both

males), as also in both Prof. Balfour's specimens, the whitish

internervular spots on the dark submarginal band of the hind- wing
underside have disappeared, and in one of these the patches of

grouud-colour immediately adjacent to the pale median band are

obsolescent. The wet-season form of B. boydi is still unknown.
To judge by the analogy of B. gotzius, its upper surface must be
still more heavily marked with black than that of the specimens

collected by Prof. Balfour and Mr. Bennett.

PxEAMEis CABDUi Linn. (Nos. 8, 9.)

2 5 . This species was also observed by Prof. Balfour.
" Common everywhere. The three most abundant species, in

order of frequency, were (1) Calysisme anynana, (2) Byhlia hoycli,

(3) Pyrameis carclui."—E. N. B.

JuNONiA CLELiA Cram. (Nos. 23-28.)

Six specimens ; 2 cS , ^ $ : two of the latter in a battered
condition. These do not differ in any definite manner from
specimens from the mainland and the Comoro Islands \ They are
" dry-season " forms, the colouring of the hind-wing underside
being fairly uniform and the ocelli obsolescent. This species was
not obtained by Prof. Balfour.

" Very common in the mountains."

—

E. N. B.

Hypolimnas misippus Linn. (Nos. 29-32.)

4 5 . These are of the ordinary form, showing no tendency
towards var. alcippoicles Butl. They have suffered much from the
attacks of larvae. Not obtained by Prof. Balfour.

" Fairly common ; commoner than L. chrysippus. Chiefly in

the hills. Flight strong."—^. N. B.

' In tZ epiclelia Boisd., from Madagascar, the size of the creamy-white
markings of the upperside is much reduced, but I doubt whether the other
features mentioned by Trimen {loc. cit. p. 216) are constant points of difference
from J. olelia.
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liYCJE'STSJE.

TAErcTJS THEOPHEASTtrs Fabr. (No. 33.)

1 d . This species has a wide range throughout the Indian

and Ethiopian regions and the Mediterranean subregion of the

PalEearctic. It does not occur in Pi'of. Balfour's collection.

ZizEBA LTSiMOK Hiibn. (Nos. 34—37.)

Lyccma lysimon, Trimen, South Afr. Butt. vol. ii. 1887, p. 45.

Four specimens ; apparently 3 S and 1 2 • This species also

was not obtained by Prof. Balfour.
" Pound commonly everywhere, both hills and plains, but

chiefly the former. Flight always close to the ground."

—

E. N. B.

A Lycsenid collected by Eiebeck, who visited Socotra soon after

Prof. Balfour, was not determined '.

PiEEiisr^.

BeLENOIS AjrOMALA Butl. (No. 38.)

Synchloe anomnla Butl. Proc. Zool. Soc. 1881, p. 178, pi. xviii.

fig. 3.

One 2 . The specimen is broken, but less worn than the type,

which is also a female. The large black spot at the end of the cell

in the fore wiug, subquadrale in the type, is here rather sub-

triangular, with tlie base directed inwards, and showing on both

surfaces a slight proximal indentation. On the under surface the

outer border of the fore wings is greyish shot with j)ink, not

semitransparent as in the type.

Mr. Butler {loc. cit.) assigns this form to the genus SyncMoe,

but adds that " the possession of a male specimen would satisfac-

torily decide whether or not it is an unusually aberrant Belenois."

The male is still unknown ; the venation, however, is unmistakably

that of Belenois, as the 1st subcostal branch in the fore wing

is concurrent with the costal (cf. B. mesentina, B. creona, B. gidica,

&c.), while the upper discocellular is straight and forms an open

angle with the lower. There can be little doubt that this interest-

ing species comes nearest to B. ahyssinica Luc, the dry -season

form ^ of B. gidica from the African mainland.
" Eare ; only met with in the Haghier Range, at an altitude of

about 2300 ft. In the same place another white butterfly of

corresponding size was seen, with circular black spots [perhaps

the male]. Both flew fast."—^. K B.

Teracolus nitetjs Butl. (Nos. 39-42.)

Teracolus niveus Butl. loc. cit. p. 177, pi. xviii. fig. 1.

Teracolus candidus Butl. loc. cit. p. 179, pi. xviii. fig. 2.

One S , three $ . The male and one female correspond with

1 Taschenberg, Zeitsclirift fiir Kafurwiss. Ed. Ivi. 1883, p. 182,

^ See Barker, Traus. Ent. Soc. Lund. 1895, p. 419.

£,
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Butler's T. niveus ; another female is more heavily marked ; the

third female agrees with his T. candidus. In the male a few

yellow and orange scales form a minute speck proximally, adjacent

to the black dot at the end of the cell on the underside of the hind

wing. A similar yellowish speck occurs in the females, but tends

towards the costal rather than the proximal aspect of the dot.

Dr. Butler now considers his T. niveus to be the wet-season

and T. candidus the dry-season form of the same species. In

reference to the faunistic affinity between Socotra and the

Mascarene group (snjrra, p. 377), it is of interest to note that

T. aldahrensis Holl., from Aldabra, appears to be the nearest

relative of the Socotran T. niveus ^
" The male was taken on Dec. 19th in the sandy coast-plain of

Grhalansyah. It was rescued from the jaws of a lizard."

—

E. N. B.

Catopsilia FLORELiA Fabr. (Nos. 43-46.)

Catopsilia pi/rene Swains. ; Butl. Proc. Zool. Soc. 1881, p. 178.

Four specimens ; 1 d , 3 $ . The male and two of the females

are much worn.
" Only seen in the plain of Tamarida. Flight strong."

—

E. W. B.

Papilionii^^^.

Papilio bennetti, sp. n. (Nos. 47, 48.) (Plate XXX. fig. 3.)

Type in Hope Museum, Oxford.

Two specimens, both probably c? , but the abdomen of one is

imperfect. These resemble P. dcmoleus Linn., from the African

mainland, but may be distinguished by the following characters :

—

(1) On the upper surface all the yellow markings are much reduced

in size, and the second spot from the dorsal border of the yelloiu

median chain in the fore tving is more or less Z-shajoed, instead

of being irregularly rhombic as in P. demoleus. (2) There is a

broad blaclc area of cdmost uniform luidth between the median and
the submarginal chains of yellow spots on the fore wing. The
corresponding area in P. demoleus is comparatively narrow, and
conspicuously denticulated in consequence of the relatively large

size of the median yellow spots. (3) On the under surface the

pale submarginal spots of the hind wing are quadrate, or even
elongated in a direction at right angles to the border of the wing

;

whereas in P. demoleus they tend to be oblong, with the long

diameter parallel to the hind border. The same applies to the

series of rudimentary eye-like marks immediately proximal to the

yellow submarginal row. Another feature which is probably

distinctive is the fact that in the eye-like mark within the cell on
underside of the hind wing the blue edging with its accompanying
buff crescent extends only along the posterior side of the tri-

angular black patch, instead of being continued along two sides,

the posterior and the dorsal, as in P. demoleus. An approach to

1 See Butler, Ann. & Mag. Nat. Hist. 1897, xx. p. 464.

Peoc. Zool. Soc—1898, No. XXVI. 26
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this condition may occasionally be seen in the latter species.

Many specimens of P. dcmoleus from Aden resemble P. bennetti

in the narrowness of the pale median band of the hind wing

;

they differ, however, in the other particulars.

Mr. Bennett's specimens were taken on the extreme summit of

Jebel Dryet (4900 ft.), settled on a Bedaween's bright-coloured

cotton wrap or loin-cloth. The species is a strong flyer. It was
not often met with, and never at a less elevation than 3500 ft.

It does not occur in the collection made by Prof. Bayley Balfour.

Hesperiid^.

Ehopalocampta juocnda Butl. (Nos. 49-51.)

Hesperia jucunda, Butl. Proc. Zool. Soc. 1881, p. 179, pi. xviii.

fig. 8.

Three specimens, all d . This species, as remarked by Trimen

(South Afr. Butt. vol. iii. p. 373) is near E. keithloa Wallgr. from

the East African mainland. It is also allied to R. taranis Hew.
{B. ancMses Gerst.), which has a wide African distribution and

occurs at Aden (Butler, he. cit. p. 179).
" Found in the hills, and also in the coast-plain between

Ghalansyah and Tamarida."

—

E. N. B.

Gegenes NOSTRADAMUS Pabr. (No. 52.)

One specimen, a $ . This species, which extends throughout

the Mediterranean subregion into the North-western districts of

India, was not obtained by Prof. Balfour. Specimens from Aden
(var. Tcarsana Moore) are more sandy in colour than the Socotran

example.

The Heterocera collected by Mr. Bennett consist of 26 speci-

mens, belonging to 16 species. These have been kindly named by

Sir George P. Hampson. There are no new forms among them ;

Oligostigma incommoda, which was described by Dr. Butler (Proc.

Zool. Soc. 1881, p. 180) from a specimen obtained by Prof.

Balfour, does not occur in Mr. Bennett's collection. The Socotran

Heterocera, so far as they are known, appear to present a mixture

of African and Oriental species, the former predominating, together

with some widely-distributed types such as D. jmlcheUa. As in

the case of the Ehopalocera, the African element does not seem to

be exclusively East African. It is unfortunate that the Moths
collected by Eiebeck ^ were never determined.

C o s s I D ^.

AZTGOPHIEPS INCLUSA Wlk. (No. 53.)

One specimen. Another packed by Mr. Bennett was completely

destroyed by beetle larvae.

" In the hills,"—^. N. B.

' Taschenberg, Zeitscbr. f. Naturwiss, Bd. Ivi. 1883, p. 182.
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Abctiid^.
Deiopeia ptjlchella Linn. (Nos. 54-57.)

" Ardahan, &c. Always on the grassy slopes of hills. Lived

in the grass ; noTer flew more than 2 feet from the ground."

—

E. N. B.

Four specimens. This species was also obtained by Prof.

Balfour.

LiTHOSIA TETTJSTA Wlk. (No. 58.)

One specimen.

NoCTUIDjE.
Ageotis DiTiSA Wlk. (Nos. 59, 60.)

Two specimens, one much worn.

EUPLBXIA CONDTTCTA Wlk. (No. 61.)

One specimen.

Baniana intokta Swinh. (No. 62.)

One specimen.

Ceeooala TEEMicuiiOSA H.-S. (Nos. 63-69.)

Seven specimens.

Calpe emaeginata Fabr. (No. 70.)

One specimen.

G-EOMETEIDjE.
HXPEEYTHEA LUCICOLOE Butl. (No. 71.)

One specimen.

BOAEMIA ACACIAEIA Boisd. (No, 72.)

One specimen.

Ceaspedia deeasata Wlk. (No. 73.)

One specimen.

Ceaspedia iactaeia Wlk. (No. 74.)

One specimen.

Ceaspedia pulteeosaeia Wlk. ? (No. 75.)

One specimen.

PtEAEIDjE,

Nephopteetx sp. (No. 76.)

One specimen, too much worn for recognition.

Metasia sp. (No. 77.)

One specimen.

TOETEIOID^.
Teeas sp. (No. 78.)

One specimen.
26*
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n. OETHOPTEEA.

By Malcolm Burb, F.Z.S.

The Orthoptera collected in Socotra by Mr. Bennett are few in

number, bat not without interest. The new species of Pcecilocerus

represents a genus found in Northern Africa and in the western
part of Asia, and there is a new Cricket, of the genus Landreva
Walker, with a similar, but wider, distribiition. It is probable
that these two species are peculiar to the island, as they are not
migratory in habits, so far as is known, the Cricket at least being
incapable of flight.

There is the usual percentage of cosmopolitan species, but the
collection is hardly large enough to give a fair idea of the relation

of the island to the neighboui'ing continents.

A Locustid has been described, Pachi/siaoiwda albreviaia '

(Tasch.), which is not found elsewhere, but was not taken by
Mr. Bennett.

FOE-FICTTLARIA.

Lajbidtjra bipaeia (Pall.).

One male (No. 79).

A cosmopolitan species ; originally apparently an inhabitant of

the Mediterranean subregion, also occurring in Java, Korea, South
America (coll. m.), Burmah, and North America.

Blattodea,
Phyllodeomia sp.

A very fragmentary example (No. 80), which resembles, but is

distinct from, the cosmopolitan Ph. germanica (L.).

ACRIDIODEA.
Texxalis nasuta (L.).

One immature specimen (No. 81).

This species occurs in Southern Europe, throughout Africa,

India, Burmah, and in Australia.

AcEOTTLUS LONGiPEs (Charp.).

The solitary example (No. 82) is a variety with the wings rosy
at the base, the normal colour being yellow. A blue form has
occurred at Zanzibar (Brunner). An inhabitant of South-eastern
Europe, Asia Minor, Abyssinia, and Zanzibar.

Pcecilocerus sokoteanus, sp. n. (Plate XXX. fig. 4.)

Statura minore. Cajnit conicuni, ])allidmn, vertice inter antennas

1 Mecopoda abbreviata, Taschenberg, Zeitschr. f. Naturwiss. Bd. Ivi. 1883,
-IQ I

V 184
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minus produeto, horizontale, supi'ci atro, subtus in frontem per-

currente, profundius sulcata, fronte reclinata, a latere visa vLv

sinuata ; antenna hreves, nigrce, apicevn, versus pallidiores, capite

et pronoto unitis vix longiores ; oculi prominuli. Pronotum

cylindricum, fusco-testaceum, carinis nullis instructum, margiiie

postico 7'otundato, sulco typico paullo pone medium sito ; lohi

deflexi laterales margiaibus, postico sinuato, inferiore recto, antico

adscendente, angidis rotimdatis. Elytra et alee perfecte explicata,

abdominis apicem vix attingentia, ilia aiigusta, fusco-testacea,

unicoloria, densissime reticulata, apice obtuse angidata ; Jice

elytris breviores, badice, apicem versus pallidiores. Femora

tibiceque antica et intermedia fusca, tarsi pallidiores ; femora

postica extus pallida, media macula magna fusca ornata, intus

testacea, fusco-reticulata ; genibus supra pallidis, lateribus

atris ; tibice posticce sordide testacea', spinis octo albidis, apice

nigris, calcaribns terminalibus parvis binis utroque margine

supra armatoi. Abdomen fuscum, cylindricum ; valvulai

ovipositoris longce, sinuatce, pubescentes. $ .

Dimensions, 2 .

Long. Corp. 30 millim.

,, elytrorum 17'5 „

„ pronoti 7*5 „

The two specimens (Nos. 87, 88) from which the d scription

was drawn are .somewhat discoloured by spirit, but that is not a

very important injury. P. soJcotranus is considerably smaller than
the other species of the genus, and is probably pecuHar to the

island.

Two females (Nos. 83, 84). Upon the second segment of

both specimens there is a curious round pale hard knob, so large

that it has caused a space in the elytra where they cover it when at

rest. I have omitted it from the description as it seems to be
a foreign body, possibly a fungus.

There is also an immature Grasshopper (No. 85), possibly to be

referred to the genus Acridium.

GrRTLLODEA.

Landkeya, sp. n. ?

A male Cricket (No. 86) of the genus Landreva Walk, seems
to be new, but is not sufficiently good for description. It is small,

testaceous, with truncate elytra and no wings. The tympanum is

only visible on the exterior side of the anterior tibia (subgenus
Ectolandreva, Sauss.); the posterior tibite are armed with five

spines on each margin above, and four terminal spines.
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III. Insects of otuek Oedees. By several Contributors.

Five species of Odonata, two of Hymenoptera, and one of

Diptera Mere also captured by Mr. Bennett : tbe first were kindly

named by Mr. E. McLacblan, P.E.S., the second by Mr. W. F.

Kirby, and the third by Mr. E. E. Austen.

The Odonata were all common species with wide distribution,

and it is of interest that they should in this respect contrast so

sharply with the Lepidoptera Ehopalocera and Araneidea, and to

a less extent with the Orthoptera. The contrast is probably to

be explained by the facilities for distribution which the Odonata
possess in their powers of flight.

Mr. Bennett records that the Odonata are very numerous on the

plains where streams abound.—E. B. Poulton.

Species of Odonata.

Pantaia flavescens Fabr. (No. 89.)

Mr. Bennett captured one specimen " on banks of streams pass-

ing Tamarida."

Mr. McLachlan describes the species as nearly cosmopolitan.

Ceocothemis eetthe.ea BruUe. (No. 90.)

One specimen.

The species occurs in South Europe, all over Africa, Asia, &c.

B. M.).

Ehtothemis SEinHYALiNA Dujardin. (Nos. 91, 92.)

Two specimens. " Common near the lagoon at Ghalansyah."

—

E. N. B.

Widely distributed in Africa and occurs in Asia Minor {R. M.).

Ceeiageion glabeum Burm. (No. 93.)

One specimen.

Nearly aU over Africa (E. M.). The British Museum contains

examples from Socotra, Madagascar, Mauritus, as well as from the

mainland of Africa.

Species of Hymenoptera.

Belenogastee satjsstjeei Kirby.

Two specimens (Nos. 94, 95).

This species was described by Mr. W. F. Kirby (P. Z. S. 1881,

p. 649) among the insects collected by Prof. Bayley Balfour in

Socotra.

Haepactopus sp. inc.

One specimen (No. 96).

A species allied to H. crudells, Smith, but larger, and with red-

dish mandibles and tibia;. The specimen is, however, in suuh bad
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condition that a description would be useless if not misleading

(W. F. K.).

Species of Diptera.

Sabcophaga, sp. inc.

One specimen (No. 97).

The condition renders it impossible to determine the species

{E. E. A.).

IV. AEACHNIDA.

Bj the Eey. 0. Pickabd-Cambbid&e, M.A., F.E.S., C.M.Z.S.

AEACHNIDA AEANEIDEA.

Fam. Epeibid^.

Subfam. Nephilin^e.

Gen, Nbphlla Leach.

Nephila bennetti, sp. n. (Plate XXXI. fig. 2.)

Female adult ? (No. 98), length 8| lines.

This Spider is o£ the ordinary characteristic Nephila form, and
at the hinder part of the caput are the two characteristic conical

tuberculiform eminences, conspicuous in a transverse line; the

colour of the caput is dark brown, with two large, somewhat oval,

dull yellowish patches at the hinder extremity, each surrounding
one of the conical eminences. The thorax is dull, pale yellowish,

with black-brown lateral converging stripes, and the whole cephalo-

thorax is thickly covered with light grey pubescence.

Eyes normal.

Legs long, moderately strong; 1, 4, 2, 3, furnished with hairs

and slender spines. Femora yellow, slightly tinged with a smoky
hue at the anterior extremity

;
geuuae of the first and second pairs

dark brown, those of the third and fourth pairs yellowish ; tibiae,

metatarsi, and tarsi deep brown, approaching black. The tibiae of

the fourth pair are furnished throughout their length with nume-
rous coarse black hairs forming a brush ; the femora of the first and
second pairs have also a similar but not so strong a brush on their

fore-half, the hairs on these last shorten in length gradually into

the normal hairs of the remaining portion of the joint.

Palpi short, normal ; humeral and cubital joints yellowish,

radial and digital black-brown, the latter furnished with long
coarse bristly hairs.

Falces powerful, normal in form, black-brown.
Maxillce and labium black-brown, the latter with a central

longitudinal reddish yellow-brown stripe.

Sternum triangular, slightly longer than broad ; deep brown; with
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marginal eminences opposite the basal joints of the legs ; and the

labium is yellowish.

Abdomen cylindrical ; the hiudei' extremity somewhat produced

and extending beyond the spinners. The fore extremity is dark

brown, succeeded by a strong transverse pale-yellowish or cream-

colom'ed band, the ends of which are produced backwards forming

a lateral broken marginal stripe on each side. The upperside

between these stripes is of a dull pale hue, closely reticulated with

brown in a vermiform pattern, and along the middle is a series of

four pairs of roundish pale spots covered with a shiuiug satiny

pubescence ; the spots in each of these pairs are contiguous or

nearly so, and they decrease in size from the foremost to the last

pair, which are seated a little way from the posterior extremity of

the abdomen. The sides are dark brown, marked with various

subparallel undulating yellowish streaks, two largish dark-bro\ATi

patches on each side being left untouched by them. The underside

is deep brown, with a yellowish marginal line in front and on the

sides ; and beneath the produced portion is a longitudinal, central,

silvery-white band stopping short of the spinners. The genital

aperture is of great simplicity, consisting of a narrow transverse

opening covered by a short, scarcely projecting lip.

This handsome Spider is allied to several other African species,

such as N. femoralis Luc, N. sumptuosa Gerst., and N. kej/serlinr/ii

Blackw., but appears to be abundantly distinct. The only example

was not in first-rate condition.

Subfam. Gasteeacanthin^.

Gen. Gasteeacantha Walck.

Gastebacantha sodalis, sp. u. (Plate XXXI. fig. 3.)

Adult female (JS^o. 99), length (not including the posterior abdo-
minal spines) rather OA^er 3| lines (nearly 8 mm.) ; breadth of abdo-
men (including the longest of the lateral spines) 6| lines (14 mm.).

This Spider is much like G. madagascariensis Vins., to which it

is neai'ly allied, but the latter has the transverse abdominal black

bars broken off in the middle, and the abdomen itself is wider in

proportion from front to back than in the present species ; the
cephalothorax also and the abdominal markings and spines are of

a deeper hue, in fact generally black, whereas in the present Spider

they are red-browTi. The posterior and fore-lateral spines also are

longer and sharper pointed in G. madagascariensis, in which also

the underside of the abdomen is less thickly blotched with yellow,

and the sternum has a strong sub-triangular (or heart-shaped)

central, clearly defined, pale yellow spot ; while in the present
Spider the abdominal blotching is reddish orange-yellow, and the
sternum deep brown, with two small indistinct yellowish spots in

a transverse line near the middle.

The legs are of a uniform deep brown colour, while in G. mada-
gascariensis the coxae and femora are of a brightish yellow-brown
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(in some examples, however, of the latter the legs are of a more
uniform dull yellow-brown).

Subfam. TETfiAGWATHiisriE.

Gen. Tbtbagnatha Walck.

Teteagnatha botdi, sp. n. (Plate XXXI. fig. 4.)

Adult female (No. 101), length 4 lines ; length of cephalotborax

2 lines ; length of falces 2| lines nearly.

Cephaloihorax oblong-oval, truncated at each extremity, and
widest near the middle ; length double its breadth ; lateral marginal

impressions at caput very slight ; caput and margins of thorax

darker than the rest
;
yellow-brown, but in the dry specimen the

colour is unreliable.

Eyes of posterior row equally separated; in a very slightly

curved line, the convexity of the curve directed forwards ; anterior

row much more strongly curved, but with the same direction of

the curve ; central quadrangle slightly broader than long, and the

fore side distinctly shorter than the hinder one ; the fore-central

pair of eyes longest, and seated on a strongish rounded tubercular

prominence ; each of the lateral eyes also on a tubercle. The eyes

of each lateral pair are much nearer to each other than the fore-

central pair are to the hind-centrals. Clyi^eus rather less in height

than half the facial space.

Falces very long and projecting forwards, slightly longer than
the cephalotborax ; considerably divergent ; slightly curved, rather

constricted at the fore extremity. Fang more than three-fourths

the length of the falx, strong, abruptly bent at the base where it

is somewhat enlarged, and there is another somewhat shallow

dentiform enlargement towards the middle on the inner sidd ; and
each of the falces is armed with a strong, somewhat curved, pointed

tooth at its extremity, just below the outer side close to the insertion

of the fang ; also on the inner side nearly beneath the base of the

fang is another strong sharp-pointed tooth ; besides these teeth each

falx has a double longitudinal row of others along the underside

;

those on the outside are most numerous (10 ?) and most equally

separated, the inner ones (7 or 8 ?) strongest and more confined

to the posterior portion of the falx, those of both rows diminishing

in strength as they run backwards.

Legs very slender ; 1, 2, 4, 3, very little difference between 2
and 4 ; furnished with hairs and a few short slender spines.

Maxillce, labium, and sternum normal.

The abdomen was so shrivelled and devoid of colour that nothing
can be said as to its colours or markings, which, however, are
most probably distinctive of the species.

This Spider is nearly allied to Tetragnatlia taylori Cambr.
(South Africa), but the relative position of the eyes is different, as

well as the form of the fang and the denticulation of the falces.
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Fam. ThomisidjE.

Gen. Selenops Diifour.

Selenops DiVERSus, sp. n. (Plate XXXI. fig. 1.)

Adult female (No. 100), length 10 lines.

(jleneral form and structure normal.
C'ejjhalothorax considerably broader (at its hinder extremity)

than long. Indentation at the junction of caput and thorax large
and deep. Colour dark yellowish brown, marked with somewhat
irregular pale markings and darker converging lines, and clothed
with short grey and other hairs, and with a rather dense marginal
row of short, curved, prominent spiniform bristles.

Eyes in normal position. The four centrals of the anterior row
form a slightly curved line, the convexity of the curve directed
forwards ; the two central eyes are rather the smallest of the four,

and are further from each other than each is from the lateral eye
on its side.

Legs long, strong, furnished with spines and numerous hairs of

varying length ; a scopula beneath the tarsi, and below the two
terminal claws a compact claw-tuft. The colour of the legs is

black, marked and, rather irregularly, aunulated with reddish yeUow-
browu ; the annuli are clothed with coarsish grey hairs. The legs

do not differ much in length, the second pair are the longest, and
the first, apparently, slightly shortest.

Falces moderately strong, roundly prominent in front, straight,

and of deep blackish red-brown colour.

Maxilla rather short, oblong, rounded at the extremity, inclined

towards the labium ; colour dark yellow, pale yellowish at the ends,

where they are furnished with fine white hairs.

Labium slightly longer than broad, oblong, rounded at the apex,
which is yellow ish, the rest deep brown.

Sternum rather longer than broad, short-oval, slightly truncated
before, and notched at its hinder extremity. Colour pale dull

yellowish brown.
Abdomen flattened, rather longer than broad, nearly quadrate,

truncate before, the posterior corners well rounded. Upperside.
of a dull brownish hue, pretty thickly clothed with short greyish

hairs, some of those on the sides disposed in minute groups or tufts

giving it a spotty appearance ; along the middle is a rather diffuse

but symmetrical black pattern, formed by a central longitudinal

stripe, emitting various spots and markings on each side, and
ending in a transverse angulated, black, irregular bar near the hinder
extremity : the surface of the abdomen from this bar to just above
the spinners is distinctly paler than the rest ; sides deep brownish,
and underside like the upper in colour. Genital aperture small,

but of distinctive form. Spinners short, of about equal length,

compact, and similar in colour to the underside.

This Spider is allied to S. dufourii Vins., and also to S. mada-
gascariensis Vins., but may be easily distinguished from the latter
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by the pattern on the abdomen, of which the form also is different.

In S. dufourii the pale posterior extremity shows on its posterior

border five distinct pale points ; the present species shows only

three, and those somewhat irregularly defined. The present Spider

is also of much larger size than either of those mentioned, the

length given of 8. dufourii being 12 millim., and that of 8. madagas-

cariensis 11 millim., whereas 8elenops diversus measures 'iiy length

10 lines, or nearly as possible 21 millim.

EXPLANATION 0-P THE PLATES.

Plate XXX.

Fig. 1. Byhlia hoydi, sp. n., cS > P- 375.

la. „ „ „ cS , underside.
9•^' )i )> " X
2a. „ „ „ 2 , underside.

3. Pajpilio bennetti, sp. n., cJ, p. 381.

4. Poecilocerus sokotranus, sp. nov., c? P- 384.

Plate XXXI.

Fig. 1. Selenops diversus, sp. n., 2. P- 390.

1 a. „ „ „ Genital apertures.

2. Nephila bennetti, sp. n., J , p. 387.

2a. ,, „ ,,
Genital apertures.

3. Gasteracantha sodalis, sp. n., $ , p. 388.

4. Tetragnatlia boydi, sp. n., p. 389. Oepbalothoras and eyes.

4a&46. ,, „ „ Falx and fang in two positions.

May 17, 1898.

W. T. Blanford, Esq., F.E.S., V.P., in the Chair.

The following papers were read :

—

1. On a small Collection of Mammals obtained by Mr. Alfred

SharpBj C.B., in Nyasaland. By Oldfield Thomas,

F.Z.S.
[Keceived AprU 23, 1898.]

Now that Sir Harry Johnston has left Nyasaland, the efforts he
made to investigate the fauna of that country are fortunately

being continued by his successor in the post of Commissioner and
Consul-Geueral, Mr. Alfred Sharpe, C.B., to whom the British

Museum is already indebted for a certain number of specimens.

These, among which the most noticeable is the little Antelope

described as Rapliiceros sTiarpei, have already been mentioned in

previous papers.

In October 1897 Mr. Sharpe made a trip to the northern
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boundaries of Nyasalaud, and there obtained a small collection of

mammals, some from the Song\\e Kiver, and some brought in by
native collectors from still further northward. The present paper
gives a list of these specimens and also includes a few additional

mammals from Zomba and other places in Southern Xyasa, among
which are two Genets presented by Mr. H. C. McDonald. The
paper thus forms another, the sixth, of the series read before this

Society upon the Mammals of Nyasaland.

1. Ehtnchocton cirnei Peters,

a, h. Zomba, 8 and 11/97.

2. VlTERRA CITETTA Schr.

a. Immature.

3. GrENETTA TIGEINA Schr.

a. KazungLi ; h. Kotakota, 30/9/97.
Collected and presented by H. C. McDonald, Esq.

Native name " Mwiri."

4. Ceossarchus fasciatus Desm.

a. Zomba, 10/11/97.

Mananga name " Sulu."

5. LuTRA CAPENSis Schinz.

a. Imm. S • Ntondwe River, Shire Highlands, 3000 feet,

June 1897.

This fine Otter is still very i*ai'e in collections, and further

specimens of it, especially adult skulls of either sex, would be

most acceptable. Skulls alone, to any number, would always be

worth preserving.

6. LuiKA IIACCLICOLLIS Licht.

a. Young. Zomba Plain, 2500 feet.

7. SCIURUS MUTABILIS Pet.

a, h. Chiradzula, June 1897.

c. Zomba, June 1897.

Native name " Nabenga."

8. GrEEBILLUS AEER Gr.

ffi, h. Ad. and imm. S • Songwe, Oct. 1897.

9. GeEBILLUS (GeBBILLISCUS) FEATEECrLXrS, sp. n.

a. S . Songwe, 2500 feet, Oct. 1897. Type.

Considerably smaller than the only previously known species of

the subgenus, G. bohmi Noack. General colour similar, but more
heavily marked with black on the back, the black-tipped hairs
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beJDg specially numerous over the loins. Belly-hairs slaty grey

basally. Hands and feet pure white above, the latter conspicuously

shorter than in G. bohmi. Tail long, brown above throughout,

white below, not white all round terminally as in G. bbkmi.

Skull smaller and slighter than in G. hohmi. Interparietal larger.

Palatal foramina narrow and laterally compressed. Posterior

narial passage narrow, its opening above reduced to a mere notch

in the centre.

Teeth. Incisors quite smooth and rounded in front, without

even the rudimentary grooves found in G. hohmi. Molars com-
paratively light and delicate.

Dimensions of the type, an adult female, in skin :

—

Head and body 120 mm. ; tail 122 ; hind foot (moistened) 32

;

ear 17.

Skull: basilar length 29 mm.; nasals 14-2 X 4-1; interorbital

breadth 6 ; breadth of brain-case 1-5 ; length of anterior zygoma-
root 7"5 ; diastema 10"1

;
palate length from henselion 17-5 ; upper

molar series (crowns) 5'8.

Hah. Songwe, N. Nyasa.
Tt/j>e. B.M. No. 98.5.22.14. Collected and presented by Mr,

Alfred Sharpe.

This species may be readily distinguished by its smaller size and
differently-coloured tail from G. hohmi, of which the British

Museum recently received examples obtained at Fort Hill during

Mr, Whyte's exploration of Northern Nyasa \

10. Steatomts peatensis Pet.

a-d. Songwe, Oct. 1897.

11. Eqtjus buechelli oeawshati De Wint.

a, h. Adult and young. Zomba.

12. BUBALIS IICHTENSTEIXI Pet.

a,h. 2 . Zomba.

13. Cephaiophtjs lugen-s, sp. n,

a, h. Imm. $ and its foetus. Urori.

c. Plat skin. October 1897.
A member of the G. monticola group, but lai^ger and darker

coloured than in any of the three species of that group, C. 7nonti-

cola, melanorheus, and ceqiiatorialis ^. Pemale with horns.
General colour above dark umber-brown. Forehead and top of

muzzle nearly black, the crest, which is much longer than is usual
in this group, quite black ; sides of face brown, the lines over the
eyes brownish white. Backs of ears black for their anterior halves.

1 See P. Z. S. 1897, p. 935.
^ Since the above was written Dr. Matscliie has described (S.B. 6es. nat. Fr.

1897, p. 158) another member of this group— C. hecki, from Mozambique; but
that, like C. monticola, has red legs.
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Neck uniformly brown, like the back ; the hairs on its middle line

above reversed forward. Colour of back gradually darkening
posteriorly almost or quite to black, but this darker colour is not
shown up by a lighter patch on the outer side of each hip, as it is

in G. melanorheus aud ivquatorlaUs, but, as in C. monticola, the hips

are uniformly brown. Under surface and inner side of forearms
pale mouse-colour, the chin, interramia, and inguinal region whitish.

Limbs dark brown like back, not reddish as in C. inonticola.

Skull slightly larger than in 0. monticola, though the type is

immature. Horns (of 5 ) well developed, about an inch in length.

Median notch of palate scarcely anterior to lateral notches.

Skull-dimensions of the type, a female, which, though its milk-
dentition is still in place, contained a foetus when killed :

—

Extreme length 131 mm.; basal length 114; greatest breadth
62-5

; nasals 37 x 20 ; breadth of brain-case 49
;
palate length 68.

Hah. Urori (also called Usango), German East Africa, about
8° S. and 34° E. Altitude about 3000 feet.

Type. B.M. No. 98.5.22.21. Killed October, 1897.
The foetus, specimen h, extracted from the type by the skinner,

is similar to its mother in colour, except that the general tone of

the body is not so dark, owing to an admixture of rufous hairs on
the back ; the hairs on the inner sides of the ears are also rufous.

But the blackish frontal colour, the dark brownish limbs, and the
absence of the lighter patches on the back of the hips are all as

evident in the foetus as in its parent.

The specimens of this new species were brought to Mr. Sharpe
by his native hunters, who obtained it in Urori, some way north-
east of the German frontier of British Nyasaland.

Oephalo]]hus lugens is very probably the little Antelope referred

to by Matschie ' as having been seen by Bohmer near Mpwapwa,
where it was known under the name of " Nsimba."

14. Nesoteagus litingstonianus Kii-k.

a. Ad. 2 • Mwanza, Lower Shire, 2500 feet, July 1897.
Native name " Kadumba." Contained a foetus when killed.

This little Antelope forms a valuable addition to the Museum
collection, as it is practically a topotype of Kirk's species, of which
the actual type only consists of a very incomplete skull and the
skin of the head. That specimen came from Shupanga, a little

below the junction of the Shire with the Zambesi.

15. KoBijs YAEDONi Livingst.

a. 2 . Urori (Usango), 3000 feet, October 1897.

16. OeEAS CANIS^A IIVINGSTONEI Scl.

a. Skin $ . Zomba.
6. Skull c?.

> Saug. Deutsch-Ost-Afr. p. ll.'> (1895).
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2. On a Collection of Lepidoptera made in British East Africa

by Mr. C. S. Betton. By Arthur G. Butler, Ph.D.,

F.L.S., F.Z.S., &c.. Senior Assistant-Keeper, Zoological

Department, British Museum.
[Received April 21, 1898.]

(Plates XXXIl. & XXXIII.)

Mr. Betton's collection is a singulai'ly interesting one, rich in

rare and new species, tbree Butterflies and twenty-six Moths from

the present series being now described for the first time. Among
the Butterflies also I may call attention to a suite of Acrcea chilo,

females of A. crystallina, the wet-season forms of both Teracolus

hetcera and T. puniceus, the dry form of T. leo, a number of

examples of T. venata, and an example of the rare Alcena picata, a

species new to the Museum collection.

Although Mr. Betton desired to retain a collection for his private

use, yet he sanctioned the whole of the types of new species, and
examples of all species needed to perfect the JNational collection,

being retained. Among the Heterocerous Lepidoptera, many of

which were only represented by single specimens, he has thus

suffered somewhat severely in the interests of science ; but in the

Butterflies there was considerably less required in proportion to

the numbers collected.

Mr. Betton's line of march extended from Mombasa in a north-

westerly direction by way of Samburu, Taru, Voi, and Ndi to Tsavo '

.

He has furnished the following notes on the weather prevailing at

certain dates between March 1896 and August 1897, during which

time his collection was made :

—

1896.

March lst-20th. Shght rain.

May 1st, " greater " rains commence ; May llth-13th, heavy and
continuous rain ; May 13th to end of month, slight rain.

June 21st-27th. Shght rain.

October 24th. Eains (" lesser ") commence.
J^ovember lst-15th. Heavy and continuous rains : rain nearly

every day to eud of month.

December. Showers nearly all the month.

1897.

February 18th-20th. Storms.

March 3rd, 4th, and 18th. Storms.

April 3rd and 4th. Storms.

April 14th-22nd. Slight rains.

May 16th-23rd. Slight rains.

July 8th and 9th. Heavy showers.

August 10th to 22nd. Slight rains occasionally.

' See for map the Parliamentary Report on the Mombasa-Victoria Railway,

1898—Africa no. 8.
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In working out some of the more obscure Moths, Sir George
Hampson has kindly assisted me, both by the loan of pamphlets

and by personal examination of structural characters.

The following is a list of the species obtained :

—

I. EHOPALOCEEA.

X T M P H A L I D iE,

1. Amatjris DOMI^^CAIfus.

Amauris dominicanus, Trimen, Trans. Eut. Soc. 1879, p. 323.

Mgana. 4th July, 13th and 30th August, 1896; Mombasa,
January 1897.

2. Amaueis ochlea.

Euploea ochlea, Boisduval, App. Voy. de Deleg. dans I'Afr. Austr.

p. 589 (1847).

Mombasa, 26th April, 1896.

Eather an unusually lai-ge female.

3. LiMNAS CHEYSiPPUS, var. klugi.

Limnas Uugii, Butler, P. Z. S. 1885, p. 758.

2, Samburu, British E. Africa, loth November; S ? , Taru,

Tarn Desert, 13th, 16th, 18th, and 20th December, 1896; c?, Voi,

1st May, 1897.

The specimen from Voi is about one-third larger than any cf

the others, and one of the specimens obtained on the 20th December
is a transitional foi-m towards var. dorijipus, Klug.

4. Mycalesis sapitza.

MycaJesis safitza, Hewitson, Gen. Diurn. Lep. p. 394, pi. 66.

fig. 3 (1851).

5 S , Chanjamwe, 28th July ; d cJ ? , Mgana, 28th August

;

c??. Tarn, 16th and 20th December, 1896; ?, Mombasa,
7th January, 1897.

4 a. MrcALESis etenfs.

Mycalesis evenus, Hopffer, Monatsber. konigl. Akad. Wiss. Berl.

1855, p. 641 ; Peters's Eeise n. Mossamb. p. 394, pi. 25. figs. 5, 6

(1862).

Wet form.. Mgana, 12th July, 1896.

Dry 'form (= caffra, Wallgr.). Taru, 19th December, 1896.

Mr. Trimen regards this as a variation of the preceding species,

and I think it probable that he is right.

5. Samanta peespicua.

Mycalesis perspicua, Trimen, Trans. Ent. Soc. Lond. 1873,

p. 104, pi. 1. fig. 3 (c?).

6 2 1 Chanjamwe, 28th July ; 6 , Mgana, 28th August, 1896.
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6. PHT8C-S;iirUEA LEDA.

Periplysia leda, Gerstaecker, in Von der Decken's Reisen in

Ost-Afrika, iii. 2, p. 371, pi. xv. figs. 3, 3 a (1873).

Mgana, 6th, 13th, and 28th August, 1896 ; Maungu Inkubwa,
21st March, 1897.

7. MeLANITIS SOlAIfDEA.

Pajpilio solandra, Fabricius, Syst. Ent. p. 500 (1775).

Dry-season 5 , Mgana, 6th August, 1896.

8. Chaeaxes iteanthes.

Nymphalis neanthes, Hewitson, Exot. Butt. i. p. 88, pi. 44.

figs. 2, 3 (1854).

2 , Maungu Inkubwa, 21st March, 1897.

9. Chaeaxes zooiiiifA.

2 • Nymphalis zoolina, Westwood and Hewitson, Gen. Diurn.

Lep. pi. iiii. fig. 1 (1850).

<S 6 , Taru, 13th December, 1896 ; Maungu Inkubwa, 21st

March, 1897.

10. Chaeaxes cith.'eeon.

Charaxex cithceron, Felder, Wien. ent. Monatsehr. iii. p. 398,
pi. 8. figs. 2, 3 (1859).

cJ c?, Maungu Inkubwa, 2Jst March, 1897.

11. Chaeaxes tabanbs.

Papilio varanes, Cramer, Pap. Exot. ii. pi. clx. D, E (1779).

6 6 , Maungu Inkubwa, 21st March, 1897.

12. Jttnonia limnoeia, var. tateta.

Precis iaveta, Eogenhofer, Ann, Ho£-Museum, Wien, vi. p. 460,
pi. XV. fig. 7 (1891).

d , Maungu Inkubwa, 21st March, 1897; $ ,Taru, 11th December,
1896.

A perfect pair of this species, of which we previously had a
poor series.

13. JUKOiaA GITEUANA.

Precis guruana, Eogenhofer, Verh. zool.-bot. Gesellsch. Wien,
xli. p. 564 (1891).

cJ 2 , Maungu Inkubwa, 21st March, 1897.

A nearly perfect pair of this rare butterfly. Looking at the

variability of the allied J. pelasgis, it seems possible that this may
be an extreme form of the preceding species.

14. JUNONIA ATTEOEINA.

Junonia aurorina, Butler, P. Z. S. 1893, p. 651, pi. be. fig. 3.

c? c? 2 2 , Maungu Inkubwa, 21st March, 1897.

Peoc. Zooi. Soc—1898, No. XXVII. 27
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One very shattered male nearly approaches J. pynformis in

colouring, and shows the intensely dry character of that insect on

the under surface. It will be remembered that in 1896 (P. Z. S.

p. Ill) I suggested the possibility of the latter being a form of

,/. aurorina. As the fact that the latter and J. tugela fly together

in the wet-season in S. Africa seems to disprove the statement

that they are seasonal forms of one species, it would appear more
probable that J. pyriformis is the dry form of J. aurorina, the

single example of the former in this collection having evidently

been a considerable time on the wing ; however, we need more
evidence before deciding this point, especially as all three of these

species have dry-season undersides to the wings.

15. Jttnonia cuama.

Junonia cuama, Hewitson, Exot, Butt, iii., Jnn. pi, i. figs. 4, 5

(1864).

2 , Maungu Inkubwa, 21st March, 1397.

16. JUNOXIA CEBEENE.

Junonia cehrene, Trimen, Trans, Ent. Soc. Lond. 1870, p. 353,

6 , Samburu, 19th November ; ? $ , Taru, 16th December, 1896

;

cJ $ , Maungu Inkubwa, 21st March, 1897,

17. JlWOiaA CLELIA,

Pajnlio delta, Cramer, Pap, Exot. i. pi. xxi. E, F (1775),

cJ , Mombasa, 4th January, 1897.

18. Junonia natalica.

Precis natalica, Felder, Wien. ent. Monatschr, iv. p. 106 (1860),

Taru, 16th December, 1896.

19. Protogoniomokpha nebulosa.

Salamis nebulosa, Trimen, Trans. Ent. Soc. Lond. 1881, p. 441,

S 2 , Mgana, B. E. Africa, 13th and 28th August, 1896.

This is the Eastern form of P. aglatonice, from which the male

differs very little, the apical black area of the primaries being only

sHghtly broader. I take P. aglatonice to be the Western type, the

female of which more nearly resembles the male. A third form
differing to about the same extent is P. clefinita of Madagascar,

which I formerly confounded A^ith males of P. nebulosa.

20. Ptrameis caedui.

Papilio cardui, Linnaeus, Faun. Suec, p. 276 (1761).

Mgana, 2nd September, 1896.

21. HXPOLIMNAS MISIPPTJS.

Papilio misippus, Linnaeus, Mus, Lud. TJlr. p, 264 (1764),

S 6 , Taru, 16th and 20th December, 1896 ; Mombasa, January

4th ; d ? ? , Maungu Inkubwa, March 21st, 1897.
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22. EURALIA KIRBTI.

Euralia Jcirbyi, Butler, P. Z. S. 1898, p. 51.

Mgana, 11th August, 1896 (one damaged male).

The sudden appearance in recent collections of this fine species

is curious ; last year we received two specimens in Mr. Kirby's

collection and two from Sir H. Johnston, obtained at Zomba.

23. EUXANTHE WAKBFIELDII.

Godartia wakefieUii, Ward, Ent. Month. Mag. x. p. 152 (1873) ;

Afr. Lep. pi. 6. fig. 3 (1874).

c? $ , Mgana, 2nd and 11th August, 1896.

24. Hamantjmida d^dalus. '

Papilio dcedalits, Fabricius, Syst. Ent. p. 482 (1775).

Dri/ form. c5' , Samburu, 26th October, 1896.

Wei form, d d 2 2, Taru, 18th and 19th December, 1896,

17th January, 1897.

25. Efph^dba viclacea.

Euryphene viclacea, Butler, P. Z. S. 1888, p. 91.

6 d, Mombasa, 4th January, and Voi, Isfc May, 1897.

Two tolerably good examples of this beautiful species.

26. Lachnopteba ayresii.

Lachnoptera ayresii, Trimen, Trans. Ent. Soc. Lond. 1879,

p. 326 ; South Afr. Butt. i. pi. iii. figs. 5, 5 a (1887).

2 , Mauugu lukubwa, 21st March, 1897.

One very worn example only was obtained.

27. Atella columbina.

Papilio columbina, Cramer, Pap. Exot. iii. pi. ccxxxviii. A, B,

iv. pi. cccxxxvii. D, E (1782).

Chanjamwe, 31st May, 1896 ; Mombasa, 7th January, 1897.

28. NePTIS AGATHA.

Papilio cigatlia, Cramer, Pap. Exot. iv. pi. cccxxvii. A, B (1782).

Mombasa, 7th January, 1897.

29. jSTeptis marpessa.

Neptis marpessa, Hopffer, Monatsb. kcinigl. Akad. Wiss. Berl.

185.5, p. 640 ; Peters's Eeise n. Mossamb., Ins. p. 383, pi. xxiv.

figs. 9, 10 (1892).

Maungu Inkubwa, 21st March, 1897.

30. ElTETTELA FULGURATA.

Libythea fidgurata, Boisduval, Faun. Madag. p. 52, pi. 8. fig. 5

(1833).

Mgana, 19th July, 1896.

Only one shattered example was obtained ; it does not differ

from Malagasy specimens.

27*
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31. ElTETTELA DETOPE.

Papilio dryope, Cramer, Pap. Exot. i. pi. Ixxviii. E, F (1779).

Mombasa, 7th January, 1897.

32. Btblia ilithtia.

Papilio ilitJiyia, Drury, 111. Exot. Ent. ii. pi. 17. figs. 1, 2 (1773).

6 , Mgana, June 22nd ; d ? , Taru, December 13th and 1 8th,

1896 ; c? , Voi, May 2nd, 1897.

The whole of the specimens belong to the typical " wet-season
"

phase : it must be a long wet season to last from the middle of

December to near the end of June

!

33. PLAIfEiL-V ilOXTANA.

Planema montana, Butler, P. Z. S. 1888, p. 91.

Acrcea hertha, A'uillot, Novit. Lep. xii. pi. xix. fig. 5 (1895).

Maungu Inkubwa, 21st March, 1897.

One good male of this rare species.

34. ACE^A ilETAPEOTEA, Var. JACKSONI.

5 . Planema jadsoni, E. M. Sharpe, Ann. & Mag. Nat. Hist,

ser. 6, vol. v. p. 335 ; Waterhouse, Aid Ident. Ins. pi. elxxxix.

fig. 1 (1890).

c? , Maungu Inkubwa, 21st March, 1897.

In males of this Eastern variety the subapical band of primaries

is separated by a long interval from the internal patch, as in the

Western varieties of the species.

35. AcE-EA SEEENA, var. peeeupta.

Telchinia perrupta, Butler, Ann. & Mag. Nat. Hist. ser. 5,

vol. xii. p. 102 (1883).

S $ , Mombasa, 4th and 7th January, 1897.

This variation is barely separable from A. serena, var. huxtoni
;

but the male of the latter is usually more bi'ightly coloured, with

blacker borders and the black lunate patch closing the cell of the

primaries never tending to join the outer borders by means of an
intermediate spot : the females of both are extremely variable.

36. AcE^A LTCIA and vars.

Papilio lycia, Eabricius, Syst. Ent. p. 464 (1775).

Voi, April 15th and May 1st, 1897.

Var. sgajStzini, Boisduval.

Yoi, April 15th and May 2nd, 1897.

Var. DAiBA, Godman.

Voi, April 15th and May 1st and 2nd, 1897.

Not only is there one perfectly intermediate specimen between
the variety A. sganzini and typical A. lycia, but a male of the

variety A. sganzini was taken on May 2nd in copula with the

variety A. daira.
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37. AcnjEA CECILIA, var. stbnobea.

Acrcea stenohea, "Wallengren, Wien. ent. Mouatschr. iy. p. 35
(1860).

$ , Taru, ISth December, 1896.

This specimen much interests me ; it is the first example of this

variety which I have seen from Eastern Africa, has the colouring

of the male, but with all the black spots of typical A. ccecilia
;

it thus fully confirms the correctness of my decision in sinking

A. stenohea as a mere variety (or, possibly, seasonal form) of

A. ccecilia.

38. ACE^A NATALICA.

Acrcea natalica, Boisduval, App. Voy. de Deleg. p. 590 (1847).

6 $ , Mayera, 20th July ; ? , Mgana, 26th July, 1896.

39. ACE^A BE^SIA.

Acrcea brcesia, Godman, P. Z. S. 1885, p. 538.

Voi, 1st and 2nd May, 1897.

40. ACE^A CHILD.

Acrcea chilo, Godman & Salvin, P. Z. S. 1880, p. 184, pi. xix.

figs. 4, 5.

d , Maziwa-Mitatu, 24th March ; Voi, 1st and 2ud May, 1897.

One of the characteristics of typical A. chilo is the strongly

concave outer margin to its primaries, but in Mr. Betton's series

every gradation exists to a distinctly convex outer margin.

41. ACE^A ANEMOSA.

Acrcea anemosa, Hevritson, Exot. Butt. iii. pi. 8. figs. 14, 15

(1865).

2 , Samburu, 15th November, 1896
; S , Voi, 1st May, 1897.

42. AOE^A KEOBULE.

Acrcea neohde, Doubleday & Hewitson, Gen. Diurn. Lep. pi. xix.

fig. 3 (1848).

2 , Maungu Inkubwa, 21st March ; S , Ndara Hills, 6th April,

1897.

43. AOE^A CEXSTALLIIfA.

S . Acrcea crystallina, H. Grose-Smith, Ann. & Mag. Nat.

Hist. ser. 6, vol. v. p. 167 (1890) ; Ehop. Exot. i., Acrmi, pi. iii.

figs. 3, 4 (1892).

2 2 , Voi, 1st and 2nd May, 1897.

This species is entirely new to the Museum collection.

44. PaEDOPSIS PUlSrCTATISSIMA.

Acrcea punctatissima, Boisduval, Eaune Ent. Madag. p. 31, pi. 6.

fig. 2 (1833).

Mgana, 30th August, 1896.
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LxCiENID^.
45. AljENa picata.

Alcena picata, E. M. Sharpe, Ann. & Mag. Nat. Hist. ser. 6,

vol. xvii. p. 126 (1896).

c?,Voi?, B.E.Africa'.
No exact habitat accompanied the single example of this rare

species ; it is quite new to the Museum collection.

46. Paeaponxia subpunctata.

Teriomima suhpunclata, Kirby, Ann. & Mag, Nat. Hist. ser. 5,

vol. xix. p. 364 (1887) ; Grose-Smith & Kirby, Rhop. Exot. i.,

Afric. Lye. pi. iii. figs. 11, 12 (1888).

S 6 , Taru, 16th December, 1896.

Only two males of this rare species were obtained ; it is quite

new to the Museum collection. It is now evident that this is an

Eastern (not Western) species, and an examination of its neuratiou

and other structural characters, as well as a comparison of the

markiugs of the under surface, make it evident that it is nearly

related to Parapontia iindularis. Mr. Betton's specimens are

slightly larger and more distiuctly washed with buif on the costal

and apical areas of the primaries and the secondaries upon the

under surface than in the type.

47. TiNGKA AMENAIDA.

Pentila ainenaida, Hewitson, Exot. Butt. v.. Pent. Sf Lipt. pi. 2.

figs. 4-7 (1873).

Mgana, 13th August ; Taru, 13th, ISth, and 19th December,
1896.

This species is exceedingly variable on both surfaces : the black

border of the primaries above is sometimes reduced to an apical

patch, that of the secondaries being reduced to a row of spots or

wholly absent, whilst on the under surface the submarginal i*ow

of spots is either faintly indicated or entirely wanting. If only

single examples of the extreme types were received, they would

be unhesitatingly described as distiuct species : I have no doubt

that T. nero and T. hertha are varieties, for we have exactly similar

specimens, but with smaller spots, whilst the size of the spots is

unquestionably extremely variable.

48. DUEBANIA HILDEGAEDA.

Teriomima ? hildegarda, Kirby, Ann. & Mag. Nat. Hist. ser. 5,

vol. xix. p. 357 (1887) ; Grose-Smith & Kirby, Rhop. Exot. !.,

Afric. Lye. pi, iv. figs. 7, 8 (1888).

A'^ar. Teriomima freija, Grose-Smith & Kirby, Rhop. Exot. ii.,

Afric. Lye. pi. xxv." figs. 1, 2 (1894),

Mgana, 27th June and 13th July ; Samburu, 10th November

;

' It was amongst a number of Lepidoptera obtained at Voi ; it therefore

probablj' came from that locality.
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Taru, 16th, 19th, and 20th December, 1896; Mombasa, 7th

January, 1897.

The variation of the markings of the upper surface in this species

is considerable and may be thus described :

—

1.

—

Primaries. Costal markings not entering the discoidal ceU,

but forming a K-sbaped marking immediately bej-oud cell; outer

border wide on costa, rapidly tapering and becoming linear after

second median branch, not i-eaching external angle.

Secondaries. Outer border extremely narrow. Mgana.
2.

—

Primaries. Costal markings extending quite across discoidal

cell and completely confluent with outer border, which tapers

gradually to external angle and extends a short distance along the

inner margin. In this variety the outer border occupies about a

third of the wing.

Secondaries. Outer border broad in the centre, squamose at both

extremities. One shattered and worn starved example. Mgana.
3.

—

Primaries. Costal markings extending across discoidal eel),

but separated from outer border, w'hich is slightly narrower than

in var. 1, but continued to inner margin.

Secondaries. AVith tolerably broad outer border of nearly uniform

width (typical D. hildegarda). Samburu.
4.

—

Primaries. Costal markings as in var. 1, but outer border

continued to inner margin.

Secondaries. Outer border distinctly narrower than in var. 3, and

especially towards anal angle. Taru.

5.—Like var. 3, excepting that the outer borders of all the wings

are broader (typical D. freija). Taru.

It is difficult to find two specimens which exactly agree in

pattern.

49. POLYOMMATDS B^TICUS.

Papilio bceticus, Linnaeus, Syst. Nat. i. 2, p. 789 (1767).

6 , Taru, 18th December, 1896.

50. Catochetsops osieis.

Lyccma osiris, HopfEer, Ber. Verb. Ak. Berlin, 1855, p. 642

;

Peters's Eeise n. Mossamb. v. p. 409, pi. 26. figs. 11, 12 (1862).

2, Mgana, 30th August, 1896; ^, Maungu Inkubwa, 21st

March, 1897.

Only one unusually large pair was obtained.

51. Catochetsops peepulchea.

Lyccena j^erpulchra, Holland, Entomologist, 1892, Suppl. p. 90;

Proc. U.S. Nat. Mus. vol. xviii. p. 239, pi. vii. fig. 7 (1895).

5 , Mombasa, 7th January, 1897.

This is an unusually white example ; we possess a similar, though

more worn, example from Zomba. My original type of G. hypo-

leucus from the Victoria Nyanza appears to be a distinct species

;

it is considerably larger, the under surface tinted with buff, all
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the black spots larger ; two additional spots to the discal series of

primaries, the lower half of the submai-ginal stripe of primaries

blackish, and that of the secondaries commencing with two short

black bars placed angle to angle ; a few black scales are also

sprinkled on the other divisions of this stripe.

52. Catoohetsops hippoceates.

Papilio Jiippocrates, Fabricius, Ent. Syst. iii. p. 288 (1793).

2 , Mgana, 13th August, 1896.

53. CUPIDOPSIS JOBATES.

Lyccena jobates, Hopffer, Ber. Verb. Ak. Berlin, 1855, p. 642

;

Peters's Eeise n. Mossamb. v. p. 408, pi. 26. figs. 9, 10 (1862).

Mgana, 30th August, 1896 ; Mombasa, 4th January, 1897.

54. AzAisrus jesous.

Poli/ommaius jesous, Gucrin, Lefebvre's Voy. Abyss, vi. p. 383,

pi. 11. figs. 3, 4 (1847).

$ , Mgana, 28th June, 1896 ; c? d , Voi, 1st May, 1897.

55. Taeucus PiiNiirs.

Hesimia plinius, Fabricius, Ent. Syst. iii. 1, p. 284 (1793).

$ 9 , Taru, 22nd November and 20th December, 1896.

66, Nacabuba sichela.

Li/cama sichela, "Wallengreu, Kongl. Svenska Vetens.-Akad.

Handl. 1857 ; Lep. Ehop. Cafe. p. 37.

d, Voi, 1st May, 1897.

57. ZlZEEA GAIKA.

Lycama gaiJca, Trimen, Trans. Ent. Soc. Lond. ser. 3, vol. i.

p. 403 (1862).

Mgana, 13th August and "20th December (jST.P. D.)," 1896.

N. P. D. are probably the initials of the captor, as Mr. Betton, at

the time, was at Taru.

58. Castalitts mel^na, var.

Lyccena melceiia, Trimen, South-Afr, Butt. ii. p. 82.

Voi, 1st May, 1897.

An extraoi'dinay specimen of what I take to be a very melanistic

form of this species, in which the spots on the primaries above are

greatly reduced in size and the white area of the secondaries is only

represented by an irregular central band : on the under surface

the markings are slightly thicker and blacker, but otherwise are

identical with those in South-African specimens. We are so badly

off for this species that it is possible that similar varieties of

the species may occur also in Natal. Until I compared the under-

surface pattern in the two insects, I imagined that they would
prove to be quite distinct.
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59. LXO^NA KERSTENI.

Lyccena hersteni, Grerstaecker, in Von der Decken's Reisen in

Ost-Afrika, iii. 2, p. 373, pi. xv. fig. 5 (1873).

6 6 , Tarn, 20th December, 1896 ; Voi, 1st May, 1897.

This is the Eastern representative of L. laryclas ; it has much
more white on the under surface.

60. Lyc^enesthus syltanus.

Papilio sylvanus, Drury, 111. Exot. Eat. ii. pi. iii. figs. 2, 8 (1773).

6 6 , Mgana, 13th August, 1896.

These are the first examples from Eastern Africa which I have

hitherto seen ; unfortunately only one pair was obtained.

61. LyCvENESTHES amaeah.

Polyommatus mnarah, Gruerin in Lefebvre's Voy. Abyss, vi.

p. 384, pi. 11. figs. 5, 6 (1847).

6 , Mgana, 12th July, 1896.

62. Zeeitis amanga.

Zeritis amanga, Westwood in Oates's Matabele-land, p. 351 (1881).

$ , Taru, 20th December, 1896 ; d , Voi, 2nd May, 1897.

The specimen of the female differs from our single imperfect

Abyssinian example in the pattern of the primaries ; the male, how-
eyer, undoubtedly varies not a little.

63. Zeeitis haepax.

Papilio Tiai'pax, Fabricius, Syst. Ent., App. p. 829 (1775).

6 $ , Mwachi Eiver, June 7th ; $ , Mgana, August 30th, 1896.

Var. ? S with red patch on primaries confined to internal area

;

secondaries of both sexes slightly less heavily bordered; silver

spotting on under surface of secondaries considerably less promi-
nent and (in the female) on a paler background.

6 2 , Mgana, 12th July, 1896.

It is just barely possible that the variety noted above may be
distinct from typical Z. harj^ax, but I do not believe it is 'so ; we
have received the same form from Nyasaland. I also do not believe

it possible to separate Z. perion from Z. liarpax, the differences

given to distinguish them by Mr. Trimen being undoubtedly
unreliable.

Leptomyeina, gen. nov.

Nearly related to typical Myrina (M. silenus, &c.), having the

same general wing outline and neuration ; it difi'ers in its compara-
tively longer and far more slender antennfe with abruptly thick-

ened club, rather more slender palpi, and the considerably shorter

and more delicate tails to the secondaries. Type L. phidias, Eabr.
(rabe, Boisd.).
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64. Leptomyeina hieustdo.

Theda hinmdo, Wallengren, Kougl. Sveuska Vetensk.-Akad.

Haiidl. 1857, p. '35 {AmhliipGcUa h.) ; Trimen, Rhop. Afr. Austr. ii.

p. 2^0, pi. 4. tig. 11 (1866).

Mamigu lukubwa, 21st March, 1897.

This is the most southern example of L. Jiirundo that I have

heard of ; our two examples are both from Natal.

65. ViRACHOLA LITTA ?

Lijccuna livia, King, iSymb. Phys. pi. 40. figs. 3-6 (1834).

5 , Mgana, 12th July, 1896.

The male is somewhat sliattered, but differs remarkably from
Arabian examples, all the markings below being bright mahogany-
red with blackish margins and whitish borders ; the internal area

of primaries buff.

66. ViEACHOLA LORisoNA, var.

Mynaa lorisona, Hewitson, 111. Diuru. Lep. p. 37, pi. 16.

figs. 48, 49 (1863).

(5 , Mgana, 12th July, 1896.

The single example obtained differs so much from Hewitson's

type in the pattern of the upper surface, that, if we had not

possessed an intermediate specimen from West xifrica, I should

have conchided that this Eastern variety must be distinct : the

secondaries would be best described as bright orange tawny, the

base, abdominal border, and a submediau streak smoky greyish

brown ; the usual bright blue subcostal sexual spot ; outer border

narrowly dark brown, slightly widest at apex : the orange patch

on the primaries is also much larger than in typical V. lorisona.

This is the first example which I have seen from East Africa.

67. ViEACHOLA DIOCLES.

Deudorix diodes, Hewitson, 111. Diurn. Lep., Suppl. p. 12, pi. v.

figs. 55, 56 (1869).

6 , Mgana, 26th July
; $ , Mayeras, 20th July, 1896.

A single pair of this rare species was obtained ; it is new to

the general Collection. The female above is smokj^ greyish-brown,

the primaries with a diffused ashy patch between the cell and the

submediau vein ; the secondaries with a similar patch on the

median and lower radial interspaces ; the anal lobe is externally

golden oi'ange, the usual internal black spot being sprinkled with

silvery blue scales : otheru ise, excepting in its rounder wings,

it much resembles females of V. livia.

68. ViRACHOLA DAEIAVES.

Deudorix dariaves, Hewitson, Ent. Month. Mag. xiii. p. 205

(1877).

d , Mgana, 23rd July, 1896.

Also new to the general Collection.
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69. YiEACHOLA AJfTALtrS.

Dijysas antalus, Hopffer, Monatsb. konigl. Akad. Wissensch.
Berlin, 1855, p. 641.

Siihon antalus, Peters's Eeise n. Mossamb., Ins. p. 400, pi. xxv.
figs. 7-9 (1862).

6 ? , Mgiina, 13th August, 1896.

70. loLAUS PHILIPPTTS,

Hesjieria philippus, Fabricius, Ent. Syst. iii. 1, p. 283 (1793).

$ , Mgana, 13th August
; d' ? , Taru, 19th December, 1896

;

c7 d ? 2 , Mombasa, 7th January, 1897.

71. lOLAUS PACHALICUS.

Hypolyccena pachalica, Butler, P. Z. S. 1888, p. 69.

2 , Chanjamwe, British East Africa, 31st Mav ; c? c? , Taru,
December 20th, 1896 ; Mombasa, 7th January, 1897.

72. Aegiolatjs silaeus.

lolaus silarus, H. H. Druce, Ent. Month. Mag. vol. xxii. p. 154
(1885).

d d , Taru, 18th December, 1896, and 1st February, 1897 ; ? ,

Ndara Hills, 7th April, 1897.
This beautiful species, of which unfortunately only three ex-

amples were obtained, is quite new to the Museum collection.

Papilionid^.
73. MXLOTHEIS agathina.

Papilio agatliina, Cramer, Pap. Exot. iii. pi. ccxxxvii. D, E (1782).

c? $ , Mgana, 2nd & 6th August ; Taru, 16th December, 1896.

74. NXCHITONA MEDUSA, var. ALCESTA.

Papilio alceMa, Cramer, Pap. Exot. iv. pi. ccclxxix. A (1782).
Mgana, 22nd June, 2nd & 11th August, 1896; Mombasa,

4th January ; Maungu Inkubwa, 21st March, 1897.
After arranging the fine combined series of the Museum and

G-odman and Salvin collections, I have been forced to the con-
clusion that, at most, the genus Nychitona consists of two very
variable species

—

N. medusa (African) and N. xlpliia (Asiatic) :

but, even then, several of the forms of each species are barely, if

at all, distinguishable. In Kirby's Catalogue Cramer's incorrect
locality ' Coast of Bengal ' is adopted for N. medusa

; but the
insect figured is of a purely African variety and was probably
received from Sierra Leone.

75. Teeias beigitta, var. zoe.

Terias zoe, Hopffer, Bar. Verb. Akad. Berl. 1855, p. 640

;

Peters's Eeise n. Mossamb. v. p. 369, pi. 23. figs. 10, 11 (1862).

S , Chanjamwe, 28th July, 1896 ; cS , Maniewa, 13th January.
1897.
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76. TeEIAS SENEGAiENSIS.

Terias seneyalensis, Boisduval, Sp. Gen. Lep. i. p. 672 (1836).

S cJ, Taru, 16th & 19th December, 1896.

Var. BI8INUATA, Butler, Ann. & Mag. Nat. Hist. ser. 4, vol. xviii.

p. 485 (1876).

$ Samburu, 15th November, 1896.

77. TeBACOLUS CALAIS.

Papilio Calais, Cramer, Pap. Exot, i. pi. liii. C, D (1779).

cJ 2 > Taru, 13th & 18th December, 1896 ; Vol, 1st May, 1897.

78. Teeacolus eris.

Pontia eris, King, Symb. Phys., Ins. pi. vi. figs. 15, 16 (1829).

5 . Teracolus abyssinieus. Butler, Ann. & Mag, Nat. Hist. ser. 4,

vol. xviii. p. 486 (1876).

Wet form, d 6 2 2, Taru, 22nd November, 13th, 16th, 19th,

& 20th December, 1896 ; 17th January, 1897.

Intermediate form, c? d" ? , Maziwa-ya-Tayau, 16th February,

1897.

The eighteen examples obtained by Mr. Betton show the usual

uniformity of pattern characteristic of the Northern species of this

group, and are all readily separable from the Southern, East-

Central, and AVestern species, which Mr. Marshall proposed to

unite under one name : only one example of the yellow female (to

which I gave the name of T. abyssinieus) was obtained ; indeed

yellow females of the T. eris group seem to be rare.

79. Teeacolus pijniceus.

d . Teracolus puniceus, Butler, P. Z. S. 1888, p. 72 ; S 2 , 1894,

pi. xxxvi. figs. 5, 6.

e d, Taru, 16th & 18th December, 1896.

80. Teeacolus het^ea,

(S . Gallosune hetcera, Grerstaecker, Arch, fiir Naturg. 1871,

p. 357 ; Von der Decken's Eeisen in Ost-Afrika, iv. 2, p. 365,

pi. XV. fig. 2 (1873).

6 6 2 2, Taru, 16th, 18th, & 20th December, 1896.

The wet form of the male and the yellow form of the female of

this species are new to the Museum series. Most of the specimens

are of wet or intermediate types, but one female combines a

wet-season upper surface with an extreme dry form of under

surface.

81. Teeacolus impeeatoe.

Teracolus impcrator, Butler, P. Z. 8. 1876, p. 132.

6 6 , Mgana, 28th August
; $ , Samburu, 15th November ;

6 6 2 2, Taru, 18th to 20th December, 1896.

A 2 whitish-spotted black-tipped form of the wet-season phase
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as well as a magenta-glossed crimson-tipped example (both new to
me) were in the series.

82. Teracolus beiton-j, sp. n.

(S . Teracolus lyhlegyas (part), Butler, cf. P. Z. S. 1894, p. 574.

This species at all seasons differs from the preceding in the
extremely narrow and much more glistening lilac apical patch or

band on the primaries of the male, its black inner edging almost
or wholly wanting, and in the deep indentation or complete
separation of the internal black stripe on the primaries of the
female ; the latter sex is either white or yellow, the apical area
being either crossed by an orange patch or a row of white spots as

in T. imperator. The dry form of the male differs chiefly from
the wet form in the rosy colouring of the apex of the primaries
and the whole surface of the secondaries on the under surface,

whilst extreme wet types of the male are not only pearly white
below, but show an oblique discal series of black spots between the
costal vein and second median branch on the underside of the
secondaries : the female of the dry phase resembles the wet form
of T. plilefjyas on the upperside and the dry form of that species

on the underside ; it is, however, larger and shows heaA'ier black
markings. Expanse of wings, S 58-71 miUim., $ 62-69
millim.

Wet form, c? c? S 2 , Taru, 24th & 25th November, 15th,

18th, 19th, & 20th December, 1896 (one pair talsen in copula).

Intermediate form, c? , Mgana, 2nd August, 1896.

Small, and with white unspotted under surface.

Dry form. § , Ndara Hills, 7th April, 1897.

Fifteen examples were in Mr. Betton's collection.

83. Tebacolus incretus.

Teracolus incretus, Butler, Ent. Month. Mag. xviii. p. 146 (1881).

2 2 ) M:gana, 30th August, and Samburu, 15th November ; (S ,

Taru, 18th December, 1896.

84. Teeacolus etarne.

Pontia evarne, Klug, Symb. Phys. pi. vi. figs, 1-4 (1829).

Wet form, c? 6 , Mombasa, 7th January, 1S97.
Intermediate form. S, Mgana, 27th June, 1896 {= T. syrtinus).

Dry form. S , Yoi, 4th July, 1897 {=T. citreus).

85. Teracolus heuglini (vars. T. thruppi & jacksoni).

Teracolus thruppi, Butler, P. Z. S. 1885, p. 770, pi. xlvii. fig. 10
(Intermediate form.)

Teracolus jaclcsoni, E. M. Sharpe, Ann. & Mag. Nat. Hist. ser. 6,
vol. V. p. 336 (1890). (Wet form.)

'

1 The two forms seem to occur together at the commencement and end
of the wet season, so far as I can judge ; but they differ very little. A more
marked intermediate form may perhaps exist.
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6 2 , Mgana, 19th Julv, 13th & 30th August ; S , Samburu,
26th October: c? d" 2 2 ,' Taru, 13th, 18th, & 20th December,
1896.

86. Teuacolus xanthus.

Teracolus .vanthus, Swinhoe, P. Z. S. 1884, p. 440, pi. xxxix.

fig. 10.

Wet form, c? d , Taru, 13th & 20th December, 1896 ; Mombasa,
7th January, 1397.

Intermediate form, c? d , Samburu, 26th October and 6th

November, 1896.

87. Teracolus ajvtevippe.

AnthocJiaris antevippe, Boisduval, Sp. Gen. Lep. i. p. 572

(1836).

Extreme wet form (var. subvenosus, Butler). cS cS , Mgana,
28th August, 1896 ; Mombasa, 7th January ; Manjewa, 13th

January, 1897.

88. Teracolus gaa^isa.

Anthopsyche gavisa, Wallengren, Lep. Ehop. Caffr. p. 13

(1857).

c? 2 , Sambui'u, 15th November
; 2 > Taru, 18th December,

1896.

89. Teracolus exole.

Anthocliaris exole d , Eeiche, Ferr. & Gal. Voy. Abyss, pi. xxxi.

fig. 4 (1849).

Intermediate form (var. ro.vane, Felder). d 2 i
Taru, 22nd

November and 16th December, 1896.

As these were sent in one envelope it is probable that they

were taken m coitu. This is an argument in favour of the

distinctness of T. exole from T. ompliale : the male is imperfect.

90. Teracolus omphale.

Pieris omphale, Godart, Enc. Meth. ix. p. 122 (1819).

Wet form, d d , Mgana, 13th & 2Sth August ; Samburu,

1st November; 2 » Taru, 13th December, 1896; c?, Mombasa,
7th January ; Maungu Inkubwa, 21st March, 1897.

91. Teracolus pseudacaste.

Teracolus pseudacaste, Butler, P. Z. S. 1876, p. 156, pi. vi. fig. 11.

Intermediate form. c? cJ , Samburu, 26 ih & 28th October,

6th November ;"

c? 2 , 15th November, 1896.

Wet form. cJ d , Taru, 16th December, 1896; Mombasa, 7th

January, 1897, 2 same date.

The female from Mombasa is the blackest and most interesting

variety that I have seen.
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92. TeEACOLUS LEO.

Teracolus leo, Butler, Ann. & Mag. Nat. Hist. ser. 3, vol. xvi.

p. 397(1865).

Wet-season form. 2 , Taru, IQth December, 1896.

Dry-season form. 5, Mbuyuni, 14th June, 1897; c? 6, Voi,

4th July, 1897.

The diy form is quite new to science (excepting for the single

starved and faded male without locality noted in my Eevision of

the genus, cf. Ann. & Mag. ISTat. Hist. ser. 6, vol. sx. p. 501,

1897). The male at this season chiefly differs from that of the

wet-season in the bluer tint of the grey basal area of the primaries,

but the orange is sometimes carried above the first median branch

and the dusky submarginal markings are sometimes wanting ; the

underside differs in its flesh-coloured suffusion, which is very well-

defined at apex of primaries and over the basal, costal, and internal

areas of the secondaries. The female of the dry form resembles

T. ccelestis of Swinhoe (the dry form of the female of T. halimede),

but has the discal black spots across the primaries widely

separated from the outer border by a broad intervening belt of

the yellow ground-colour : on the iinderside the apex of the

primaries and the whole of the secondaries are fleshy brown, and

the transverse spots are much darker than in T. ccelestis.

93. Teeacolus tenosus.

S . Iclmais venosa, Staudinger, Exot. Schmett. p. 43, pi. xxiii.

(1885) ; 2 , Holland, Proc, U.S. Nat. Mus. vol. xviii. p. 759

(1896).

d c? 2 S , Taru, 22nd November ; 13th, 16th, 18th, & 19th

December, 1896.

This species was badly needed for the Museum series ; there-

fore I was pleased to find that Mr. Betton bad secured a fair

number of specimens.

94. Teeacolus heltolus, var.

Teracolus helvolus, Butler, P. Z. S. 1888, p. 94.

5 , Mbuyuni, 7th April : c? , Voi, 25th April ; between Voi

and Ndi (88 miles from Mombasa), 16th May ; Yoi, 4th July,

1897.

These specimens are particularly interesting ; they are almost

as large as T. aurigineus, but of the exact pattern and coloration

of the dry form of T. helvolus. "We have corresponding examples

of the wet form obtained at Kilimanjaro ; a specimen of the latter

from Mombasa, however, scarcely differs in size from Somali

examples.

95. Teeacolus catachexsops.

Teracolus cataclirysops, Butler, Ann, & Mag. Nat. Hist. ser. 5,

vol. ii. p. 178 (1878).

Dry form. $, Chanjamwe, 18th June, 1896.
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Wet form, c? c? ? > Mombasa, 4th January, 1897.

I now have another proof of the absurdity of calling this very

distinct species a variety of T. mutans, inasmuch as the dry forin

is seen to differ from the wet chiefly in the redder colouring of

the bands on the under surface, whereas in T. mutans the whole

under surface of the secondaries and of the apex of primaries

becomes clay-coloured with a pink suffusion, the bands being

indistinct.

9fi. Tbracolus protomedia.

Pontia protomedia, Klug, Svmb. Phys., Ins. pi. viii. figs. 18, 14

(1829).

cJ c? $ , Taru, 20th December, 189(5.

97. Catopsilia florella.

PapiVio forella, Fabricius, Syst. Ent. p. 479 (1775).

6 , Chanjamwe, 10th June ; d $ , Taru, 18th & 19th

December, 1896; S ?, Mauugu Inkubwa, 21st March; 6 6,
Ndara Hills, 6th & 7th April, 1897.

98. Phrisstjka lasti.

Mylotliris lasti, Grose-Smith, Ann. & Mag. Nat. Hist. ser. 6,

vol. i'ii. p. 124 (1889) ; Ehop. Exot. ii. Belen. pi. ii. figs. 1-3 (1892).

d , Mgana, 26th July ; d ? , 13th August, 1896.

99. Belenois thysa.

Pieris thysa, Hopffer, Ber. Verb. Akad. Berl. 1855, p, 639
;

Peters's Eeise n. Mossamb., Ins. p. 349, pi. xxi. figs 7-10

(1862).

cJ $ , Mgana, 2nd August, 1896.

100. Belenois creona.

Papilio creona, Cramer, Pap. Exot. i. pi. xcv. C-E (1779).

S 2 , Mgana, 13th July -,66, Chanjamwe, 28th July ; Taru,

20th December, 1896 ; and Voi, 1st May, 1897.

101. Belenois mesentina, var. lordaca.

Pieris lordaca, Walker, Entomologist, 1870, p. 48.

d c? $ 2 , Maziwa-ya Tayau, 8th to 17th February, 1897.

Mr. Betton took no less than twenty-eight examples of this

abundant species, most of them having been caught on the 16th

February.

102. Belenois gidica.

Pieris gidica, Godart, Enc. Meth. ix. p. 131 (1819).

S 6 , Mgana, 28th June ; Taru, 18tb & 19tb December, 1896
;

MauDgu Inkubwa, 21st March, 1897.

All four specimens (including that obtained at the end of June)

are of the wet-season phase.
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103. G-LTJTOPHEISSA CONTRACTA, Var.

GlutopTirissa contractu, Butler, P. Z. S. 1888, p. 75.

Dry form. <S $ , Mgana, 12th July, 1896.

A rather shattered paii' was obtained, but the specimens are of

great interest to us as showiog the seasonal modification of the

species. The dry form somewhat resembles G. flavida of Mada-
gascar (which is doubtless the dry form of G. malatha), but it

differs in the well-defined outer border on the npperside of the

secondaries and in the character of the male, which does not differ

from wet-season examples of G. contracta.

104. PiKACOPTEEYX LILIAJIA.

Belenois liliana, Grrose-Smith, Ann. & Mag. Nat. Hist. ser. 6,

vol. iii. p. 122 (1889) ; Rhop. Exot. ii. pi. i. figs. 7-9 (1893).

c? . Mgana, 22nd June
; $ , Samburu, 15th November, 1896.

105. HerPjIjnia melawarge.

Herpcenia melanarge, Butler, P. Z. S. 1885, p. 774.

Herpcenia iterata, Butler, P. Z. S. 1888, p. 96.

Dry-season form (H. melanarge). S , Mgana, 26th July, 1896.

"Wet-season form (H. iterata). $ , Taru, 22nd November, d 16th

December, 5 1 9th December, 1896.

106. Leucbronia buquetii.

Callidryas huquetii, Boisduval, Sp. Gen. Lep. i. p. 607 (1836).

Taru, 13th, 19th, & 20th December, 1896 ; Voi, 1st May, 1897.

107. Eronia dilatata.

Eronia dilatata, Butler, P. Z. S. 1888, p. 96.

Mgana, 6th, 11th, & 30th August ; Samburu, 26th October

;

Taru, 22nd November, 13th & 16th December, 1896 ; Maungu
Inkubwa, 21st March, 1897.

The dry form has slightly narrower black borders to the wings

and a slightly deeper-coloured underside than the wet form.

108. Eronia leda.

Dryas leda, Boisduval, App. Voy. de Deleg. p. 588 (1847).

6 6 2-, Maungu Inkubwa, 21st March, 1897.

109. Papilio coRiNWEtrs.

Papilio corinneus, Bertoloni, Mem. Ace. Bologna, 1849, p. 9,

pi. i. figs. 1-4.

Chanjamwe, 14th June, 1896 ; Mombasa, 4th January, 1897.

110. Papilio philonoe.

Papilio philonoe, Ward, Ent. Month. Mag. x. p. 152 (1873).

Mombasa, 7th January ; Maungu Inkubwa, 21st March, 1897,

PBGC. Zooi. Soc—1898, No. XXYIII. 28



414 DR. A. G. BTTTLEK ON LEPIDOPTEKA [May 17,

111. PaPIMO DEMOIiETJS.

Papilio demoleus, Linnsens, Mus. Liid. Ulr. p. 214 (1764).

Taru, 18th & 20th December, 1896; Mombasa, 4th January;
Mauns;ii Inkubwa, 21st March; between Voi andNdi, 19th May,
1897.^

112. PaPILIO CONSTANTlNtrS.

Papil'io constantinus, Ward, Ent. Month. Mag. viii. p. 34 (1871) ;

Afric. Lap. i. pi. i. figs. 1, 2 (^1873).

Two pairs, Maungu Inkubwa, 21st March, 1897.

113. PaPILIO NIEEUS.

Papilio nireus, Linnaeus, Mus. Lud. Ulr. p. 217 (1764).

$ , Mombasa, 4th January ; c? d $ , Maungu Inkubwa, 21st

March, 1897.

I must confess that I see no possible reason for separating this

variable species under two distinctive names.

114. Papilio merope (var. dardanus, Brown).

Papilio merope, Cramer, Pap. Exot. ii. pi. cli. A, B (1779).

d c? $ , Maungu Inkubwa, 21st March, 1897.

Although I do not consider that the Eastern type should be

regarded as identical with the Western, it is more convenient

(until the forms of so-called P. merope have been thoroughly

studied) to retain this name for them all. The Southern form is

apparently identical with the Eastern one, but the true P. merope

of Cramer seems to me to be the West-African type with black-

and-white female. The corresponding Eastern form is that now
received, the female beinsr also of the black-and-white type, but

the male differing in constantly having a broad continuous black

belt across the secondaries ; it thus comes nearest to the male of

P. cenea, which Mr. Trimen regards as a variety of the same species :

perhaps he has proved this point, but it seems odd for the same
insect to mimic two totally dissimilar Danaina'.

HESPERIIDiE.

115. Sarangesa eliminata.

Sarangesa eliminata, Holland, P. Z. S. 1896, p. 9, pi. v. fig. 2.

Taru, 22nd November and 20th December, 1896 ; A^oi, 22nd
April, 2nd May, and 22nd June, 1897.

The specimen obtained on the 22nd April is a distinct intergrade

to S. pertusa, and I believe, when the species of this group are

better understood, it will be found impossible to separate most of

the species of the S. motozi group ; they are simply ridiculously

close, whilst (so far as I can judge from our poor series) they

probably all occur together. We have S, pertusa, S. synestdlmenus,

and S. motozioidcs occurring with S, motozi in Nyasaland ; S.per-
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tusa and -S^. motozi in South Africa ; S. pertusa var. and 8. eliminata
in British East Africa at the same spot ; we have S. pertusa from
Aden, and S. eliminata from Ahyssinia. Altogether these forms
do not look like good distinct species.

116. SaEAN&ESA DJJELMTjjE.

Pterygosjyidea djcdcelce, Wallengren, Kongl. Svensk, Vetensk.-
Akad. Handl. 1857 ; Lep. Ehop. Caffr. p. 54.

Maungu Inkubwa, 21st March, 1897.

117. PxEGtrs BETTOifi, sp. n. (Plate XXXII. fig. 1.)

Nearest to P. zebra and P. asteroclia, but not very closely allied

to any African species known to me, and on the upper surface
somewhat resembling the Xew-World P. asychis. Upper surface

black-brown ; a vrhite spot near the base of each discoidal cell ; a
central interrupted white belt, not reaching the borders of the
wings, commencing with a subcostal dot on the primaries, where it

is divided into three quadrate spots by the first and second median
branches, oblique and terminating in a subconfluent dot on the
secondaries ; a transverse trifid subapical white bar on the pri-

maries, and a single small spot on the second median interspace

;

submarginal series of dots unequal, the first, second, and fifth

extremely minute ; in the secondaries the first, fourth, fifth, and
sixth extremely minute ; fringe white, varied with blackish at the
extremities of the veins : body normal. Primaries below dark
greyish, but with the usual copper-brown reflections ; white spots
broader and more confluent than above, internal border greyish
white ; secondaries with the basal two-thirds and abdominal border
white ; a spot across the base of the cell and a broad irregular

oblique belt from near base of costa across the cell, a short central

costal streak and a spot just below the latter, greyish olivaceous ;

external third occupied by a broad belt of the same colour, slightly

flecked with whitish and grey at apex and towards anal angle (so

as vaguely to indicate the pale outer border which occurs in P. zebra);

fringe of all the wings white, spotted with grey. Body below
sordid white, the venter rather purer than the pectus. Expanse of

wings 24 millim.

Maungu Inkubwa, 21st March, 1897.

118. PYRGrS DEOMUS.

Pyrgus dromus, Pldtz, Mitth. naturw. Vereins, 1884, p. 6.

Mgana, 30th August, 1896.

Unfortunately only a single example of this pretty little Pyrgus
was obtained.

119. Paeosmodes icteeia.

Pamphila icteria, Mabille, C.E. See. Ent. Belg. vol. xxxv.

p. clxxx (1821).

Mgana, 5th July, 13th & 30th August, 1896.
28*
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120. Baokis patfelltjs,

PampMla fatuelhis, Hopffer, Monatsber. k. Akad. W issensch.

Berl. 1855, p. 643; Peters's Eeise n. Mossamb., Ins. p. 417,

pi. xxvii. figs. 3, 4 (1862).

Mwachi Eiver, 7th June, 1896.

121. Baobis aueitincxus, sp. n. (Plate XXXII. fig. 2.)

Form of B.fatuellus, primaries with exactly similar transparent

white spots ; an elliptical patch below the median vein and the

commencement of its first branch, a small spot above the submedian

vein (representing the white spot frequently present in B.faiueUus),

and a pilose internal streak bronzy ochraceous, the whole wing-

surface also glossed with golden bronze : secondaries more distinctly

glossed with golden, the long hair clothing the discoidal and

internal areas to the centre of the disc being bronzj' ochraceous
;

two unequal subapical transparent yellowish spots placed obliquely;

fringes of all the wings smoky brown, tipped \^ith bone-white

excepting towards apex of primaries. Body of the ordinary type,

blackish with bronzy green reflections on head and thorax and
golden cupreous reflections on abdomen ; a shoulder-spot and a

spot on each side of the head, close to the eyes, ochreous ; antennae

bronze tipped w^ith purplish black. Under surface brownish grey,

densely irrorated with ochraceous excepting on the internal areas

:

otherwise very like B. fatuellus. Expanse of wings 34 millim.

Taru, 20th December, 1896.

Only one example obtained.

122. Ceeateichia stellata.

Ceratricliia stellata, Mabille, C.E. Soc. Ent. Belg. 1891, p. Ixv.

Mgana, 13th & 28th August, 1896.

I quite agree with Dr. Holland that this species differs from

typical Ceratrichia in its shorter antennae, &c., but I do not like it a

bit better in C)jclopides (which it is not half so much like in pattern).

As Dr. Holland has not proposed a new generic location for it, I

prefer, for thj present, to let the species i-est where M. Mabille

placed it.

123. Ehopalocampta foeestan.

Papilio forestan, Cramer, Pap. Exot. iv. pi. cccxci. E, F (1782).

Ndara Hills, 7th April, 1897.

The Moths in the collection are not in such good condition as

the Butterflies, but most of them are recognizable ; some are of

great beauty and quite new to the Museum collection ; others we
had pre\iously only received from South Africa or from the

West coast. As might be exijected, not a few are new to science.

The following is as complete an account of them as could be made.
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II. HETEKOCEEA.

Stntomid^.

124. Apisa canbsoens.

Apisa canescens, Walker, Lep. Het. iv. p. 917 (1855).

Camp near 119 miles inland from Mombasa, 7th July, 1897.

The single female example is smaller than any example of that

sex which I have hitherto seen, but we have no East-African speci-

mens obtained further north than Natal. It is just possible that

this may be a small race of the species, as Sir George Hampson
informs me that he has seen a male from East Africa still smaller

than the female now received.

125. EirCHEOMIA AM(ENA.

Euchromia amcena, Moeschler, Stett. ent. Zeit. xxxiii. p. 350

(1872).

Mayera, 17th July ; Taru, 20th December, 1896.

This is the species which I called E. africana ; Herr Moeschler

erroneously gave Silhet as its habitat.

Aectiid^.

126. Aloa bivittata, sp. n. (Plate XXXII. iig. 3.)

Most nearly allied to A. punctistriga from India. Primaries

cream-coloured, the costal harder and veins pale testaceous ; a

black dot at base of submedian veins, and a black dot on the lower

discocellular vein pierced by a longitudinal blackish-brown streak

which runs to outer mai-gin ; a second short and more slender

streak, in the areole above it, also running to outer margin
;

secondaries pure white. Antennas white with black pectinations ;

head ochreous, becoming chalky white at sides and back of collar

;

thorax chalky white ; abdomen ochreous, white at base and with

dorsal transverse black bars, of which the first and seventh are

widest and the fourth to sixth most delicate ; a black spot on each

side of anal segment. Wings below white, the primaries with buff

costal borders
;

pectus white, smoky brown in front ; legs smoky

brown, the hind femora pale ochreous in front ; venter white, with

a blackish lateral stripe not extending over the last two segments.

Expanse of Avings 41 millim.

Mbana, 28th June, 1896.

Only one example was obtained.

127. Lacydes abboeifera.

Lacijdes arborifera, Butler, Cist. Ent. ii. p. 26 (1875).

Samburu, 1st November, 1896.

Previously only recorded from West Africa.

128. Lacxdes gracilis, sp. n. (Plate XXXII. fig. 4.)

$ . Allied to L. vocula and L. smitJdi (Conchylia smithii, Holland) 1
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primaries comparatively narrower
', pale cupreous brown ; a silvery

white costal streak from base tapering to a point just before the

basal third ; the remainder of costal area unmarked almost to apex,

where a silvery white baud commences, runs obliquely to the

upper radial (vein 0), where it joins a longitudinal discoidal streak

tapered at each extremity and commencing in the cell just beyond
the termination of the costal streak ; a longitudinal interno-median

streak tapering towards the base and confluent on outer margin,

with a short narrower stripe above the first median branch, thus

foi-ming a kind of L-shaped character ; above the latter along the

outer border is a cuneiform patch of silvery white, deeply incised

at third median branch ; base of internal border white, terminated

by an oblique spot of bro«n slightly darker than the ground-colour,

beyond which is a whitish patch ; secondaries pearly white,

unspotted. Body much rubbed, but probably very similar to that

of L. vocula. Under surface of wings as above, excepting that the

gi'ound-coloiu- of the primaries is a little paler and greyer. Expanse
of wings 35 millim.

Marago ya Fundi, Taru desert, 2nd March, 1897.

Unfortunately only one example was obtained, but it seems to

differ too much from either of the species above noted to be a

variety ; the absence of the white costal markings and the much
more regular character of the markings seem likely to be trust-

worthy distinctions.

I am quite unable to identify the following A^-ith any genus of

Liiliosiiiue :

—

Bettonia, gen. nov.

Nearest to Dictenus (Butl.), general aspect of Euhaphe ; the

palpi extremely small, slender, directed forwards
;
proboscis short

but well-developed ; antennae (of female) about one-third the

length of primaries, simple, somewhat thick
;
primaries elongate-

triangular, costal vein running to second third of costa ; subcostal

five-branched, the second and tliird from a long footstalk, the

fourth and fifth from a short footstalk ; secondaries with the sub-

costal branches from a long footstalk ; the other veins all well

separated at their origins. Type B. ferruginea.

129. Bettonia feeeuginea, sp, n. (Plate XXXII. fig. 5.)

$ . Tawny ferruginous
;
primaries above with a shghtly greyish

tinge and a black spot in the centre of the discoidal cell ; all the

wings wdth a black discocellular spot. Expanse of wings 20
millim.

$ , Voi, 2nd May, 1897.

130. Lexis biphnctigeea,

Lithosia bipunctigera, WaUengren, Wien. ent. Monatschr. 1860,

p 45.

' This is, however, probably only a sexuiU character.
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Lea:is bipunctigera, Wallengren, I. c. 1863, p. 146.

Setina quadrinotata, Walker, Cat. Lep. Het. xxxi. p. 237 (1864).

$ _,
Maungu Inkubwa, 21st March, 1897.

Of this species we only possess Walker's rather imperfect type

from Natal ; it is, therefore, a welcome addition.

The genus Lexis is allied to Sozuza, although the pattern of

L. bi^mnctigera 5 reminds one rather forcibly of that of (Eonistis

quadra $ (to which it is certainly not closely related). It is

characterized as distinct from Sozuza by the absence of the post-

discoidal areole (or false cell) in the primaries, by the much greater

length of the costal vein, with which the first subcostal branch

anastomoses ; the third and fourth branches emitted as in Sozuza,

but the fifth branch emitted from the fourth instead of from
before the emission of the third. In the secondaries the so-called

second and third median branches (now recognized as the second

median and lower radial) form a much shoi'ter furca than in

Sozuza.

n y c t e m b b i d ^.

131. Teeina tenuis.

Aletis tenuis, Butler, P.Z. S. 1878, p. 385.

Terina fidva, Hampson, Ann. & Mag. Nat. Hist. ser. 6, vol. vi.

p. 183 (1891).

Mgana, 13th August, 1896.

A beautiful species of which we should have been glad to

obtain examples ; unfortunately Mi-. Betton only secured one.

132. Pitthea trifasciata.

Tiircklieimia trifasciata, Dewitz, Verb. Leop.-Carol. Akad. xlii.

p. 82, pL 3. fig. 3 (1881).

? , Mgana, 13th August, 1896 ; c? ? $ , Mombasa, 4th & 7th

January, 1897.

133. Secusio steigata.

Secusio strigata, Walker, Cat. Lep. Het. ii. p. 550 (1864).

Taru, $ $ , 22nd November and 19th December, 1896.

134. Leptosoma lettconoe,

Nijctemera leuconoe, Hopffer, Monatsber. konigl. Akad.Wissensch.

Berlin, 1857, p. 422 ; Peters's Eeise n. Mossamb., Ins, p. 430,

pi. xxviii. fig. 3 (1862).

Mgana, 22nd June and 12th July ; Tarn, 19th December, 1896.

135. LePTOSOMA FAILAX ?

Nyctemera fallax, Holland, Ent. News Philad. 1893, p. 59.

c? , Taru, 17th January, 1897.

We only have a single female of this species in the Museum
collection ; the present male does not seem to differ more from it

than the sex would account for ; but, as the type of L. fallax \\a,s,
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from the West, I feel no certainty of the specific identity of the

two insects.

AGAEISTIDiE.

136. ^GOCEEA TEICOLOE.

yEgocera tricolor^ Druce, Ent. Month. Mag. vol. xx. p. 155

(1883).

Samburu, 10th & 15th November, 1896 ; between Voi and Ndi,

22nd May, 1897.

The last example obtained is of interest on account of the

distortion of the subapical patch across the right primary. It

seems to me not at all unlikely that this may prove to be only a

form of -^. leucomelas with orange secondaries ; a similar variation

in colouring occurs in the very closely related jE. trimeni and in

j^. triplagiata.

NOCTUID^.

137. EUPLEXIA OPPOSITA.

Mamestra ojjposita, Walker, Cat. Lep. Het. xxxii. p. 667 (1865).

Mbuyuni, 29th May, 1897.

138. Amtka selenampha.

Amyna selermmplm, Guene'e, Noct. i. p. 406 (1852).

Samburu, 28th October, 1896.

One rather rubbed example of this abundant species was
obtained.

139. Taeache tjpsilon.

Calophasia upsilon, Walker, Cat. Lep. Het. xxxiii. p. 763.

Samburu, 2nd November ; Taru, 24th November, 1896, 2l8t

January, 1897.

140. Taeache poephxeea, sp. n.

General pattern of both sexes similar to that of T. tropica
;

coloration of primaries nearer to T. ardoris but more clouded.

Primaries of male with the basal two-thirds bone-whitish, clouded

and transversely banded with plumbeous grey, varied with

olivaceous ; a black spot at end of cell, but none in the cell, the

pale area terminating beyond the cell in the usual pale-edged

blackish olivaceous 3 -shaped character impinging upon the ex-

ternal third, which is glisteniug sepia-brown ; the external border

faintly indicated exceptiDg at the extremity of the median areoles

and at the external angle, where it becomes whitish ; the two

patches connected internally by a zigzag whitish line ; a marginal

series of black dots, barely visible excepting upon the pale patches

:

secondaries silky smoke-brown, a little darker on outer border and

slightly cupreous in certain lights. Thorax whitish, more or less

varied with greyish ; abdomen whitish or grey, that of the female

sometimes grey, with the posterior borders of the segments buff.
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Wings below glistening grey, the internal area of primaries whitish,

the costal border and external margin in the female varied with

ochreous ; the secondaries in this sex also somewhat paler, slightly

yellowish towards costa, especially from the middle, and crossed by

an irregular oblique subapical grey band ; a dark grey spot at end

of cell : body below milk-white, tibise and tarsi barred with grey.

Expanse of -ndngs 19-20 millim.

S 5 , between Voi and ISTdi, 88 miles from Mombasa, 4th June,

1897.

In 1884 we received a slightly smaller pair of this species from

Accra ; but these are all that I have seen of it.

141. TarACHE sp.

2 . Probably new, but too imperfect to describe ; it is nearly

related to a very beautiful unnamed female (also from British East

Africa) in the Museum collection ; but differs in so many details

of colouring, that I cannot venture to regard it as a variety of that

insect ; also, in this genus, in which the sexes often differ to a

marvellous degree, it is not satisfactory to describe from a female

alone.

2 , between Voi and Ndi, 4th June, 1897.

142. Taeachb admota.

Acontia admota, Felder, Eeise der Nov., Lep. v. pi. cviii. fig. 31

(1875).

Samburu, 31st October, 1896.

I have previously seen this insect from extreme North and
from South Africa ; but it is new to us from East Africa. In fresh

examples the markings on the primaries are bright olive-green
;

the figure in the ' Novara Voyage ' is not characteristic.

143. POLYDESMA UMBRICOLA.

Poli/desma umhricola, Boisduval, Eaune Ent, de Madag., Lep.

p. 108, pi. 13. fig. 5.

? 2 , Voi, 2nd May and 16 th July ; between Voi and Ndi,
18th May, 1897.

Two damaged females of Ericeia inangulnta, Guen., were
obtained at Samburu (Oct. 26th) and Taru (Nov. 28th).

144. Cyligeamma latona.

Phalcena {Noctua) latona, Cramer, Pap. Exot. i. p. 20, pi. xiii. B
(1779).

Samburu, 17th & 20th November ; Taru, 22nd, 24th, & 28th
November, 6th & 9th December, 1896 ; between Voi and Ndi,
18th May, 1897.

145. Cyligeamma fluctuosa.

Phalcena {Noctua) fluctuosa, Drury, 111. Exot. Ent. ii. p. 24,
pi. xiv. fig. 1.
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Vur. C'yUyramina rudilinea. Walker, Cat. Lep. Het. xiv. p. 1311

(1857).

Var. Cyligramma limacina, Guerin, Icon. Kegne Anim., Ins.

pi. 89. fig. 2, texte p. 520.

Mgana, 5th & 6th August : three miles north of Sambiiru,

23rd October ; Taru, 20th, 22ud, 23rd, 24th, & 2Stb November,
1896.

Three examples agreeing with C. Vimadna, the remainder inter-

mediate between the latter and C. rudilinea ; therefore typical.

This form of the species is new to the Museum collection.

146. DxsGONiA ABNEGANs, var.

Ophiusa ? abnegans, Walker, Cat. Lep. Het. xv. p. 1831 (1858).

Mgana, 27th July and 30th August, 1896.

Neitlier or the two specimens obtained quite agrees with

Walker's type from Sierra Leone, though one is nearer than the

other. It is very important to secm'e these aberrant examples, as

only thus can we hope to comprehend the variability of the species

in this genus (which at times is considerable). 1 am quite satisfied

that -D. neptunia of Holland is AValker's D. conjunctura, and I am
not at all certain that D.palpalis of Walker is more than a variety

of the same species.

In the Eastern specimens of D. abnegans before me the band
forming the inner limitation of the bicoloured central belt on the

primaries is less inarched at costa, though more so in one example

than in the other ; the subapical markings vary individually.

147. DxSGONIA AJSTGULARIS.

Ophiusa angularis, Boisduval, Faune Ent. de Madag., Lep.

p. 103, pi. 13. fig. 2.

Mgana, 27th July, 1896 : Mombasa, 8th January : between Yoi
and Ndi, 18th May, 1897.

New to the Museum series from Eastern Africa.

148. ACHiEA LIENABDI.

Ophiusa lienardi, Boisduval, Faune Ent. de Madag., Lep. p. 102,

pi. 15. fig. 5.

Taru, 20th December, 1896.

149. Geammodes stolida.

Noctua stolida, Fabricius, Sp. Ins. ii. p. 218.

Machuma, 21st February, 1897.

New to the Museum from East Africa.

150. Sphingomoepha monteieonis.

Sphingomorpha monteironis, Butler, Ann. & Mag. Nat. Hist. ser. 4,

vol. xvi. p. 406 (1875).

Mkwajuni, 20th & 21st October ; three miles north of

Samburu, 23rd October ; Taru, Gth December, 1896.
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151. GrNAMPTONTX TEBFOLIATA, Sp. 11.

General aspect of an Acronycfa, but belonging to the quadrifid

group oE Noctuidce. Primaries earthy brown, sprinkled all over

with pale lavender scales ; an ill-defined, dusky, oblique costal

streak entering discoidal cell just above the orbicular spot, which

is whitish, outlined in black ; the reuiform stigma is represented

by a large irregular black-edged marking, not unlike a hawthorn or

trefoil leaf with the mid-rib directed inwards to below the orbicular

spot ; an obUque costal streak at apical foiu'th, external border

ashy lavender, its inner margin widely and deeply sinuated

between costa and first median branch, but diffused below the

latter ; a vague indication of a dusky annulus on inner margin

near external angle ; a series of small black submarginal spots ;

fringe whitish, sprinkled with earthy-brown scales ; secondaries

sericeous white with a very faint fleshy tint ; the external area

dust greyish ; a marginal series of black dashes : fringe white at

base, greyish externally : head brownish grey, collar less brown,

ashy in front and at the sides ; thorax ashy ; abdomen bufBsh white

irrorated with grey. Wings below white, sHghtly huffish and

irrorated with dark brown scales on costal and apical areas ; a

marginal series of blackish spots ; secondaries with a dusky spot

on upper discocellular : body below sordid huffish white ; front of

pectus, palpi and legs above brownish irrorated with blaclush, the

tarsi with white tips to the joints. Expanse of wings 60 millim.

Between Vol and Ndi, 2nd June, 1897.

Unfortunately only one example of this species was obtained.

I am indebted to Sir George Hampson for pointing out its

affinities ; despite its dissimilarity from the type of his genus

Gnamptonya;, it corresponds with it so closely in structure that I

have no doubt of its correct location.

152. Baniana intoeta.

Baniana intorta, Swinhoe, Trans. Ent. Soc. 1891, p. 150

;

Hampson, 111. Typ. Het. ix. pi. 163. fig. 3.

2 , Taru, 23rd November, 1896.

New to the Museum from Eastern Africa, though we have it

from Natal and Accra.

153. COLBUSA PENTAGONALIS.

Colhusa pentagonalis, Butler, P. Z. S. 1894, p. 589, pi. xxxvii. fig. 8.

Samburu, 7th November, 1896.

A larger and better example than the type, and therefore a

desirable acquisition.

154. Teigonodes htppasia.

Phalcena-Noctua hippasia, Cramer, Pap. Exot. iii. pi. ccl. E
(1782).

Mbuyuni, 25th April; between Voi and Ndi, 20th & 22nd
May ; Voi, 26th June, 1897.
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155. KlDMIGlA AXICUESIA.

Phalcena-Noctua archesia, Cramer, Pap. Exot. iii. p. 145,

pi. cclxxiii. r, G (1782).

Mgana, 27th July and 18th August, 1896.

156. Eemigia eepanda.

Noctua repanda, Fabricius, Ent, Syst. iii. 2, p. 49 (1793).

Mgana, 27fh July, 20th, 27th, & 30th August, 1896.

167. Entomogeamma nigeiceps.

Renodes ? nigncejJs, Walker, Cat. Lep. Het. xv. p. 1595 (1858).

Mgana, 5th August, 1896.

158. Ophiodes fistifascia.

Nephelodes finifascia. Walker, Cat. Lep. Het. xv. p. 1676 (1858).

Taru, 4th February, 1897.

One imperfect example.

159. Pasipejda eoseitenteis.

Asymbata roseiventris, Grerstaecker, in Von der Decken's Eeisen

in Ost-Afrika, iii. 2, p. 378, pi. xv. fig. 8 (1873).

6 , Voi, 30th April
; $ , between Voi and Ndi, 4th June, 1897.

The male is the first example of that sex which I have seen

;

the species seams to be rare, though nearly related to the common
Indian P. satdlitia

; possibly it has simply uot been collected.

160. HALASrtJS DIVITIOSUS.

Ophideres divitiosa, Walker, Proc. Nat. Hist. Soc. Glasgow, vol. i.

p. 356, pi. vii. fig. 11 (1869).

Machuma, 22ud February, 1897.

161. Aegadesa mateena.

Phalcena-Noctua materna, Linnaeus, 8yst. Nat. ii. p. 840 (1767).

c? , Samburu, 15th November, 1896
; 5 , Maungu Inkubwa, 21st

March, 1897.

162. COSMOPHILA EEOSA.

Anomis erosa, Hiibner, Exot. Schmett. Zutr. ii. p. 19, figs. 287,
288.

2 , Samburu, 16th November, 1896.

163. Hypocala defloeata, var. plumicoenis.

Hypocala jjlumicornis, Guenee, Noct. iii. p. 75 (1852).

Samburu, 14th November, 1896.

164. Pltjsia beiosoma.

Plusia eriosoma, Doubleday in Dieffenbach's New Zealand, i.

p. 285 (1843).
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Samburu, 7th, 8tli, & 16th November ; Taru, 22nd November
& 20th December, 1896.

This abundant species seems to be almost cosmopolitan.

165. ElSOBA OBSTEIJCTA.

Risoha ohstructa, Moore, P. Z. S. 1881, p. 328 ; Lep. Ceylon, iii.

p. 2, pi. cxliv. figs. 2, 2 a, 2 6 (1884).

Samburu, 2nd November, 1896,

This is quite new to the African fauna.

166. Gonitis sabulifera.

Gonitis sabulifera, Guenee, Noct. ii. p. 404 (1852).

Mgana, 30th August; Samburu, 31st October, 4th & 7th

November ; Taru, 24th, 27th, & 28th November, 9th December,
1896.

Many of the specimens belong to the variety named by
Walker G. involuta. The species is new to us from East Africa,

though we have it both from Abyssinia and Natal.

167. Maeasmaltjs discistbiga.

Eutelia discitiiga (sic). Walker, Oat. Lep. Het. xxxiii. p. 823
(1865).

Samburu, 4th November ; Taru, 1st December, 1896.

I have never previously seen this species from Eastern Africa,

but we have it from Aden, and therefore it probably is to be found
in the extreme North.

168. ZeTHES BETTOlfl, sp. n.

Olosely allied to Z. hesperioides, having exactly the same outline,

structure, and nearly the same pattern ; it is, however, distinctly

smaller ; the peculiar hatchet-shaped central belt across the

primaries is pale buffisb, flesh-tinted or greyish, with the borders

of the lower half very black in fresh specimens ; the pale costal

dots are sometimes much whiter than in the species from Java and
Burma, and the subquadrate costal patch towards apex paler and
therefore less prominent ; the submarginal line on all the wings is

whitish with dark brown borders ; on the under surface the

resemblance to Z. liesperioides is again very great, but the basal

area is paler, the narrow dark-bordered transverse central band
usually paler, sometimes quite white, the discal belt sometimes
much darker than in any specimens of the larger species. Expanse
of Mdngs, S 31-32 millim., $ 29-32 millim.

Taru, 1st, 6th, & 9th December, 1896.

169. Egnasia vicaria,

Thyridospila vicaria. Walker, Cat. Lep. Het. xxxv. p. 1972
(1866).

Mgana, Ist August, 1896.
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170. Eapaena limbata, sp. n.

2 . Primaries above pale coffee reddish, sericeous ; the costal

border vvhity brown ; external border narrowly and unevenly pale

grey-bro\\nish bounded internally by a partl}^ yAgzag, partly widely

sinuous, white submarginal line, the latter bounded internally towards

apex and towards external angle by a diffused dusky patch ; central

area of wing enclosed by two mdistinct crenulated grey lines, the

inner one interrupted in the cell by a white ' orbicular ' dot ; reni-

forin stigma also \Ahite, partly edged with leaden grey; a marginal

series of black dots : secondaries pale smoky brown, sericeous,

slightly greyer towards outer margin ; fringes of all the wings

grey inclining to blackish, with whity-brown basal line. Head
and collar whity bro\'i u, somewhat pearly ; thorax flesh-reddish ;

abdomen whity brown. Under surface sericeous whity brown, the

wings irrorated with greyish and with dusky marginal dots.

Expanse of wings 25 millim.

Taru, 2nd February, 1897.

Unfortunately only one example of this very distinct species

was obtained.

171. HyPENA TULGATALIS.

Hypena vulgatalis, "Walker, Cat. Lep. Het. xvi. p, 82 (1858).

Samburu, 2nd November, 1896.

A single somewhat worn specimen, but new to us from Eastern

Africa.

172. Ophiiiche masukialis.

Hypena masurialis, Guenee, Delt. et Pyral. p. 38 (1854).

Samburu, 8th & 12th JSTovember, 1896.

New to us from East Africa, though we have it from the North,

South, and West.

173. Ehykchina taeuen-sis, sp. n.

Intermediate in character between H. plusioides and R. anfiqualis,

nearest to the latter, shghtly larger and browner ; a black or dark

brown patch filling the interval betxAeen the black orbicular spot

and the linear white ' reniform stigma,' and a second smaller black

spot filhng the angle of the inner angulated white transverse liue ;

the costal and discal black spots of i?. antiquaUs almost or wholly

obliterated ; no irregular submai-ginal white liue as in that species,

but the external border faintly dusted with ash}^-white scales;

marginal line browu, scarcely discernible : in other respects the

two species are almost identical. Expanse of wiugs 25-26 millim.

Taru, 27th & 29th November, 1st December, 1896.

174. NODABIA EXTEENALIS.

Nodaria externalis, Guenee, Delt. et Pyral. p. 64 (1854).

$ , between Voi and Ndi, IGth May, 1897.
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175. SlMPLICIA INFLEXALIS.

Simplicia injlexalis, Guenee, Delt. et Pyral. p. 52 (1854).

Samburu, 31st October, 1896; between Voi and Ncli, 19th May,
1897.

New to us from East Africa.

One other Noctuid was obtained at Taru on December 1st,

1896, but it is headless and rubbed, so that its identification is

impossible.

LTMANTBIIDiE.

176. Eedoa crocipes.

Cypra crocipes, Boisduval, Taime Ent. de Madag. p. 87, pi. 12.

fig. 2.

$ , Maungu lukubwa, 21st March, 1897.

The female is quite new to us ; unfortunatel)' only one example

was obtained.

177. Cropera testacba.

Cropera testacea, Walker, Cat. Lep. Het. iv. p. 826 (1855).

2 2 , Mgana, 18th & 30th June, 1896
; Voi, 7th May, 1897.

New to us from East Africa.

178. Ogoa simplex.

Ogoa simplex, Walker, Cat. Lep. Het. vii. p. 1764 (1856).

2 , Taru, 19th December, 1896.

The type (the only other example which I have seen) is from
Natal ; this is therefore a welcome addition to the Museum
collection.

179. Lacipa iMPUiSroTA, sp. n. (Plate XXXII. fig. 6.)

Allied to L. gracilis : silvery white
; primaries of the male with

a pale buff spot and black dot near base of costa, and angular
series of orange spots before the middle, of which the four lower
ones are conspicuous, and a slightly sigmoidal ((jescJiumnr/en ')

oblique series of seven spots across the disc ; head, collar,- and
pterygodes pale buff; antennal pectinations testaceous; abdomen
golden buff. Expanse of wings 23 milhm.
The female, which I formerly supposed to be a variety of

L. gracilis, was obtained in the 8abaki Valley by Dr. Gregory : it

has no basi-costal spots on the primaries ; the inner series of orange
spots is reduced to two, and the outer series to six, all small

;

the body is white, with blackish anal tuft. Expanse of wings
35 millim.

d" , Mgana, 31st August, 1896.

The absence of all the black spots characteristic of L. gracilis,

the nearer approach of the discal series of orange spots to the

^ We have no English equivalent for this word, which exactly expresses the
barely perceptible S-oharacter of a line ;

' sinuous ' might mean more than
S-shaped.
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outer margin, the shorter fringe, and the deeper colouring of the

male abdomen, readily distinguish this species from Hopffer's

L. gracilis.

180. LoPEBA MOXOSTICTA, sp. u. (Plate XXXII. fig. 7.)

Nearest to L. pallida, Kirby, but the primaries creamy white,

with a single small orange spot at the end of the cell ; secondaries

sericeous, snow-white ; head ochreous ; antennae white, with

testaceous pectinations ; front of thorax, including the collar and

anterior two-thirds of pterygodes, creamy white, remainder of body

snow-white ; under surface white ; the basal half of costal margin

of primaries buff; the collar below and the anterior coxae ochreous.

Expanse of wings 27 millim.

d , Taru, 19th December, 1896.

181. Ilema kobusta?

AcypJins rohusta, Walker, Cat. Lep. Het, iv. p. 799 (1855).

d , Taru, 23rd November, 1896.

A fragment, much rubbed, apparently referable to this species.

AcLONOPHLEBiA, gen. nov.

Near to Euproctis, but totally dissimilar in aspect, altogether

far less woolly ; the head much more prominent, the palpi short,

but very broadly fringed
;
pectinations of antennae much coarser

;

legs much less hairy, the hind tibise ^^ith only the terminal pair of

spurs, which are much more conical ; the neuration very similar,

but the subcostal veins of the secondaries (veins 6 and 7) not

emitted from a footstalk, but near together from the anterior

angle of the cell. Type A. favinotata.

182. ACLONOPHLEBIA ELAVINOTATA, Sp. U. (Plate XXXII. fig. 8.)

5 . Primaries above lilacine grey clouded with brown ; a regular

biangulated dark brown line across the middle of the wing,

bordered broadly inside with whitish and outside with broMTiish
;

costal and interno-basal borders brownish ; sometimes a black spot

in the cell ; a large diffused chrome-yellow patch beyond the lower

angle of the cell, and a line of the same colour edging the central

angulated line between its alternate angles ; fringe pale stramineous

indistinctly spotted with brownish ; secondaries pale stramineous.

Thorax grey ; head, collar, and patagia clothed with testaceous hairs
;

antennas grey, with darker pectinations ; abdomen fulvous. Tinder

surface stramineous, costal borders of wings ochraceous
;
primaries

with a greyish spot at end of cell, indicating part of the central

band of the upper surface ; tarsi with greyish bands. Expanse of

wings 27-32 millim.

Marago ya Fundi, 1st March ; between Voi and Ndi, 2nd June,

1897.

Unfortunately only two examples, varying in size and also

differing somewhat in pattern, were obtained.
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H Y P S I D ^.

183. EgTBOLIA TAIXLANTIIfA.

Phalcena vaillantina, StoU, Suppl. Cramer, Pap. Exot. v. p. 142,
pi. xxxi. fig. 3.

Mgana, 30th August, 1896 ; Mombasa, 4th January, 1897.
It is not at all certain that this is a true Hypsid.

184. SOMMEEIA CULTA,

Sommena culta, Hiibner, Exot. Schmett. Zutr. figs. 433, 434
(1818).

cJ 2 , Samburu, 1st & 5th November, 1896.
This is an interesting variety in which the normal white

markings on the primaries are suffused with the ground-colour,
giving them a very uniform character. That this is mere variation
and has no specific \ alue is evident from the fact that we have an
example in the Museum in which the left primary is similarly
suffused, whilst on the right primary many of the white markings
are present.

SATURNIIDiE.

185. USTA WALLESTGREKII.

Saturnia iualle7igrenii., Eelder, Wien. ent. Monatschr. iii. p. 323,
pi. vi. fig. 2.

$ , Maungu Inkubwa, 29th March, 1897.
This is the only fairly perfect example I have ever seen—the

species having hitherto only reached us from Dr. Gregory's
collection, and so much rubbed and shattered as to be barely
recognizable. Unless Eelder had a very closely allied species, his
figure is- incorrect (probably made up from an injured specimen,
as the outer black edgiug to the ceiicral belt of the primaries is

deeply and conically incised between veins 2 and 3).

186. BunjEa (Thxblla) zambesia.

Thyella zambesia, Eelder, Eeise der Nov., Lep. ii. pi. Ixxxv. fig. 5
(1874).

S , Taru, 30th March, 1897.

The larA'a of this moth (which is quite new to the Museum
Collection) is said by Mr. Betton to have been common at Taru on
December 10th; the present example pupated on December 17th,
1896, and emerged at the end of the following March, The larv*
and pupa, which Mr. Betton preserved, were unfortunately not
sent to us with his collection ; he refers to the former as " bottle
of larvffi marked Taru, Nov. 23 to Dec. 15, 1896," and to the
latter—" see matchbox marked ' M.' "

If Mr. Betton could breed a series of this Saturniid, I think it

would be conclusively proved that B. harcas Maassen was only a
variation ; it certainly is extremely closely related, if distinct, and
the fact that both occur at Zanzibar is very suspicious.

Pboc. Zool. Soc—1898, No. XXIX. 29
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187. Hentjcha hansalii ?

Ludia hansalii, Felder, Eeise der Xov., Lep. ii. pi. Ixxxix. fig. 1

(1874).

2 , Voi, 22nd April, 1897.

Felder's figure is either extremely bad, or this is a new species ;

it is very probable that the former is the correct explanation of

the differences which exist between the two, and that the illustra-

tion was taken from a frayed and faded male. The species is

quite new to the ]Museum*, though nearly alUed to the southern

R. deleqorquei, from which it differs chiefly in the triainuated inner

margin' of' the central belt of the primaries, its regularly undulated

oute'i- edging, the white margin of which is emphasized by a grey-

mottled series of very indistinct markings across the disc.
_

The

female has the outer margins of the wings even more distinctly

dentated than in that sex of H. delegorc/uci, but it is probable that

this may not be the case in the male.

188. GooDiA HOLLANDi, sp. u, (Plate XXXIII. fig. 1.)

Allied to G. nuhilata, but considerably smaller and paler : the

male pale buff: the primaries clouded with fa\\-n towards base of

costa, the discoidal cell and centre of costa whitish, shghtly

mottled with lilacine grey (but most distinctly on costa); an

ill-defined, irregular, transverse, dusky hne across basal fourth,

beyond which the inner border is partly white, flecked and edged

with black almost to external angle ; an oblique, ill-defined, sub-

angulated, brown median band, just crossing the posterior angle of

the discoidal cell and almost merging with a very broad golden-

brown apical area crossed by an oblique slender dentate-sinuate black

line, edged externally with whitish buff ; costal border towards apex

rose-tinted ; the centre of external area occupied by a diffused

lilacine greyish nebula, which commences in a dark grey cuneiform

patch on outer margin towards apex ; a curved blackish line on

lower discocellular followed above the base of vein 4 by a buff-

whitish spot : secondaries somewhat tawny within and below

discoidal cell ; a dusky line on diseocellulars ; an arched dentate-

sinuate dusky line, blacldsh near inner margin, crossing the disc

parallel to outer margin ; costal and external areas pearly, tinted

with pale rose and grey ; inner or abdominal margin mottled with

whitish and black. Head purplish brown, collar white, ochreous at

sides, and brown-edged ; thorax and base of abdomen pale buff

;

remainder of abdomen ruddy brown, excepting the anal tuft which

is ochraceous ; antennae dark brown, with double divergent

bipectiuations fringed with buff-whitish pile. Under surface

differing a good deal in detail from the upper surface, brown

mottled and heavily clouded with hiacine greyish on basal half

;

body rosy brownish-purplish in front. Expanse of wings -58 milUm,

2 . Smaller and altogether more ash-coloured than the male ;

the primaries less falcate, the secondaries narrower, less produced

at anal angle, most of the markings obliterated, but the cell of the
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primaries ashy whitish as well as the area below it. Expanse of

wings 53 millim.

c? , Yoi, 18th April, 1897 ; $ , Taru, from larva obtained
12th December, 1896, pupated 20th December, emerged 4th May,
1897.

The species is also related to Lasioptila ansorgei Kirby
{=Saturnia kuntzei Dewitz), A^hich must be referred to Dr. Hol-
land's genus Goodia, Kirby's L. pomona is not congeneric with
the latter ; therefore if his generic name is retained it must take
L. pomona as type, instead of L. ansorgei.

I have named this pretty little species after the learned author
of the genus, to whom all students of African Lepidoptera owe a
debt of gratitude for his admirable work.

EUPTEROTIB^.

Teotowotfs, gen. nov.

Allied to Gangarides, but with the form and aspect of Eutricha
{Lasiocampidce) : the primaries not falcate, the radial of the
secondaries (vein 5) wanting, only indicated by a fold, which
disappears when damped with benzine ; the angles of the cell also

almost parallel ; veins 6 and 7 not stall^ed as in Gangarides ; the
neuration of the primaries is practically the same in the two genera

;

the palpi are narrower, less densely fringed, the antennae bipecti-

nated almost to the tips ; the abdomen much shorter and conical

rather than truncated at the anal extremity, witli expansive lateral

tufts ; the legs very hairy ; middle and hind tibife wnth strong
pointed termmal spurs, the hind tibiae also with a second
subterminal pair of spurs. Type T. hetfoni.

189. Trotonotits bettoki, sp. n. (Plate XXXIII. fig. 2.)

S . Primaries above coffee-brown, faintly glossed here and there
with glaucous ; a rose-and-white tufted ochre-yeUow spot below
base of cell ; an irregularly undulated, partly interrupted, internally

blackish-edged yellow ^-shaped band across the basal third, also a

few scattered yellow spots near its inner edge; a small deep
ochreous reniform stigma ; a broad internally angulated and
undulated, externally irregular and sinuated discal yellow belt,

traversed by four parallel dentate-sinuate stripes of the ground-
colour and bordered outside by a blackish stripe ; an oblique
increasing slaty-blackish streak from apex, continuous with four
transverse patches of the same colour parallel to outer margin

;

fringe darker than the rest of the ground-colour and tipped with
blackish : secondaries pale ruddy-chestnut, shading into bone-
yellowish on basi-costal area ; fringe tipped with snow-white.
Thorax greyish chocolate, with the top of the head, two large

subcoufluent spots on the middle of the collar, and the dorsal

poi'tion of the thoi-ax between the patagia bright brick-red

;

antennae pale buff, with white basal tuft and golden-brown
29*
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pectinations ; abdomen pale ruddy chestnut, more golden towards
the base, and with pure white lateral and anal tufts. Under surface

white ; the wings slightly yellowish on costal area ; the apical and
external areas of all the wings minutely dusted with coffee-colour

;

the secondaries, excepting along abdominal border, purer white

than the primaries; pectus huffish at the sides, the anterior legs

bright coffee-coloured in front, the second pair slightly stained

and the third pair irrorated with the same colour ; venter more
densely and finely irrorated. Expanse of wings 49 millim.

Mgana, 28th August, 1896.

It is unfortunate that Mr. Betton was only able to secure one
male of this strikingly beautiful new form ; the specimen, however,

is in good condition and will be a most welcome addition to the

Museum collection.

190. Sabalia picarina.

Sabalia ji^carina, Walker, Cat. Lep. Het. xsxii. p. 548 (1865).

Samburu, 13th November, 1896.

Unfortunately only one somewhat broken example was obtained
;

it is a species badly represented in the Museum collection, of

which we should be glad to obtain good specimens.

Sphingid^.

191. lophostethtts demolinii.

Sjjhiiix demolinii, Angas, Kaffirs Illustrated, pi. xxx. fig, 11

(1849).

d , Taru, 29th November, 1896
; $ , Voi, 17th April, 1897.

192. POLYPTTCHTJS GE.AYII.

SmerintJius grm/ii. Walker, Cat. Lep. Het. viii. p. 249 (1856).

2 , Voi, pupa 6th May, emerged 12th Mav ; 5 , Mbuyuni,
30th May, 1897.

We previously only possessed the male of this species, from
Natal.

193. DiODOSIDA BOSEIPENTSriS.

Diodosida roseipennis, Butler, Ann. & Mag. Nat. Hist. ser. 5,

vol. X. p. 433 (1882).

(S S, Maungu lukubwa, 31st March; Voi, 7th May, 1897.
The male is new to the Museum, the type being a female from

Delagoa Bay.

194. Protopakce contolttjIjI.

Sphinx convolvuli, Linnaeus, Syst. Nat. 1, ii. p. 789 (1766).

Voi, 7th May, 1897.

195. Aellopus HiRinrao.

Macroglossa hirundo, Gerstnecker, Arch. Nat. xxxvii. p. 360
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(1871) ; Von dei* Decken's Eeisen in Ost-Africa, Gliederthiere,

p. 375, pi. XT. fig. 7 (1873).

Maungu Inkubwa, 21st March, 1897.

NoTODONTIDjE.
196. AjfTHETJA SIMPLEX.

Antheua simjplex, Walker, Cat. Lep. Het. iii. p. 687 (1855).

$ , Taru, 23rd jSTovember, 1896.

The female is quite new to us and is of considerable interest, as

it clearly indicates that A. cinerea Walk, is the female of

A. spurcata of the same author.

197. Staubopus dasychieoides, sp. n. (Plate XXXII. fig. 12.)

5 . Primaries pale lilaciue ash-grey, orbicular and reniform spots

huffish white, ill-defined ; a vague oblique dusky stripe from costa

just behind the oi*bicular spot, uniting below first median branch
with an ill-defined, pale-buii-bordered, undulated, arched post-

median dusky line ; beyond the latter three almost parallel

diffused stripes, which form an imperfect widely zigzag inner

limitation to a slightly paler external border ; costa crossed

beyond the middle by three or four short dusky bars : secondaries

semitransparent white, with sordid costal border and moderately

broad smoky-bi'own outer border ; fringe ashy white : antennae

rosy cupreous, with ferruginous pectinations ; thorax coloured like

the primaries, the patagia slightly brownish ; abdomen pale

brownish ash. Primaries below pale lilacine ash-coloured, with
vague whitish orbicular and reniform spots, between which runs a

grey oblique streak from the costa ; a faint trace of a postmedian

stripe commencing in an oblique blackish costal dash, three

blackish subapical costal spots, below which a broad smoky
submarginal belt commences and runs to external angle ; outer

border pale lilacine ash-grey ; interno-basal area white : secondaries

as above : pectus ashy ; legs somewhat fuHginous ; venter sordid

white. Expanse of wings 53 millim.

Maziwa Mitatu, 27th March, 1897.

This curious species has the neuration of Stauropus, but does

not nearly resemble any form know to me.

GrEOMBTEID.1;.

198. GONODELA STTEEIATA.

Macaria svfflata, Gruenee, Phal. ii. p. 88, pi. xvii. fig. 8.

Between Voi and Ndi, 3rd & 4th .June, 1897.

New to the Museum from East Africa, though we have it from
the extreme south and from Abyssinia.

199. CcENIDiTA ATTBIVENA, sp. n.

Gcenina flavivena Warren, MS.

5 . Primaries formed as in C peecilaria, pale greyish stone-
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broNvu ; the discoidal cell and a streak beyond it as well as the

internal area mottled with cream-whitish, and the whole surface

irrorated with blackish dots ; a dusky almost falciform postmedian

stripe ; external angle mottled along inner margin with ferruginous

;

fringe white, varied with greyish brown at base : secondaries with

deeply but widely inarched costa ; outer margin produced into an

acute point at extremity of first subcostal branch and very slightly

siuuated between the apex and this point ; remainder of outer

margin slightly inarched, and very slightly siuuated to the so-called

' third median branch,' otherwise very regular ; costal half coloured

like the primaries, internal half almost to submedian vein suffused

with coffee-brown, ferruginous at anal angle; a triangular yellow

patch edged and intersected by ferruginous lines at base of median

veins, and a short tapering white bar (in continuation of the

yellow patch) across the end of tbe cell ; abdominal area creamy

white varying to silvery white ; fringe white ; the surface of the

wing irrorated with blackish dots like that of the primaries. Head
and palpi orange ; antennae cream-white ; remainder of body

above coloured like the primaries. Under surface of wings paler

than above, mottled with deeper grey and speckled with black

;

the primaries with a longitudinal streak beyond the cell, a spot at

base of median interspace and tlie interno-basal three-fifths creamy

white grey-mottled ; a subapical diffused patch, a patch below the

centre of the disc, a very irregular patch at external angle, and a

portion of the veins from the median backwards orange-tawny :

secondaries with the abdominal half white, the costal half blotched

and veined « ith orange-tawny ; a white bar beyond the discoidal

cell as above ; outer margin grey varied with orange-tawny ; fringe

white : body below pale greyish brown, almost white on venter

;

legs varied with ferruginous. Expanse of wings 34 to 37 millim.

Samburu, 3rd November, 1896 ; Mbuyuni, 29th May, 1897.

We have males in the Museum from Ambriz and Accra ; they

show a tawny or brown-edged spot at the base of the median

branches of the primaries above, moi'e distinctly than in the

female (where it only appears like an excrescence of the discoidal

streak) ; the median vein and base of the submedian vein in the

example from Ambriz are also yellowish (which doubtless

suggested Warren's unsatisfactory name for the species). The
darker portion of the secondaries in specimens from Accra is also

darker in both sexes than in the male from Angola, but this is

doubtless a variable chai-acter ; the pectinations of the antennae in

male examples are pale orange.

The veins on the under surface of the primaries being partly

orange-tawny, I have modified the manuscript name proposed by
Warren.

200. A Boarmian form too much injured for identification,

being not only faded and broken but a female.

Vol, 16th AprU, 1897.
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Hameopis, gen. nov.

Apparently nearer to Zamacra than to any other Greometrid

genus, though differing entirely in neuration, in body clotliing, in

character of legs and palpi. Wings broader, shorter, and utterly

dissimilar iu character : primaries with veins 8 and 9 out of 7,

stalked ; 10 and 11 closely approximated, stalked at base : secondaries

with all the veins separate excepting 7 and 8, which coalesce close

to base, separating again before middle of cell ; veins 3 and 7 both

emitted from cell before the terminal angles, Antennte with long

straggling pectinations (as in Zamacra) to about four-tifths

of the distance from their base, terminal fifth serrated ;
palpi

small, porrected, smooth ; thorax coarsely scaled, but not hairy ;

frontal process prominent, subquadrate, with bare ^-shaped
ridge running between the antennte to back of head and deep

facial depression ; legs smooth ; hind tibiaj with median spurs

emitted close behind the terminal pair. Type H. rudicornis.

201. Hameopis eitdicoiinis, sp. n. (Plate XXXII. fig. 13.)

"Wings above sericeous white ; ]3rimaries irregularly speckled all

over with grey and blackish, a mottled subbasal baud angnlated

at median vein, a reversed oblique costal spot just beyond middle,

an oblique discal band forked on costa, and a partial outer border of

the same colours, the blackish parts being costal : secondaries with

a few scattered dark grey dots chiefly on the veins, indicating a

discal transverse line ; an apical patch and some scattered clustei'S

of dots representing an external border. Head and thorax white,

the horny shovel-shaped process and forked dorsal ridge on the

head deep chestnut ; shaft of antennae dark smoke-grey, white

barred with dark grey at base, pectinations pale brownish grey

;

thorax white, palagia alternately spotted and transversely barred

with black, metathorax similarly marked ; abdomen golden testa-

ceous, whitish at tlie sides and at anal extremity, with dorsal dusky
spots. Under surface white : wings paler in markings but

otherwise as above ; tibias banded in front with grey, tarsi black

above. Expanse of wings 42 millim.

cJ , Tarn, 1st Decembei*, 1896.

202. H^MATOEITHEA E.TJBEIFASCIATA.

cj . Ha:matorithra rubrifasciata, Butler, Ann. & Mag. Nat. Hist.

ser. 6, vol. xviii. p. 162 (1896).

2 , Mgana, 4th August, 1896.

This is the first female I have seen of H. rubrifasciata ; the species

would seem to be rare, Mr. Crawshay having only obtained two
males during his sojourn in Nyasaland.

203. Peoblepsis vestaiis.

Argyris vestalis, Butler, Ann. & Mag, Nat. Hist. ser. 4, vol. xvi.

p. 419 (1875).

Tarn, 19th December, 1896.
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Lasiocampid.e.

204. Heteeopacha sp.

A single female practically agreeing in structure and general

appearance with the Texan H. rileyana, but too much worn for

the pattern to be critically compared.

$ , between Voi and Xdi, 2ud June, 1897.

The specimen is an interesting addition, in spite of its poor

condition, on account of its evident close affinity to a New World
species.

205. ChILENA PKOilPTA.

Lasiocampa jjromjita, AYalker, Cat. Lep. Het. vi. p. 1437(1855).

Voi, 22nd & 29th April, 1897.

New to the Museum fi-ora Eastern Africa.

206. CHILEJfA DOIfALDSOKI.

C7ti7macZonaZ(7sow, Holland, Through Unknown African Countries,

pp. 413 & 420, fig. 8 (1897).

Samburu, 7th November ; Taru, 29th November, 1S96 ; Marago
va Fundi, ]st March ; between Voi and Ndi, 18th May, 1897.

Fresh examples are darker coloured than the typical form (which

was evidently somewhat faded) ; the silvery white marking on the

primaries also sometimes is continued back completely to the base,

though the basal half is less purely white than the permanent

marking. 0. donaldsoni is new to the Museum collection.

207. LeBBBA KOLLIKEfill.

Lasiocamjja kdllikerii, Dewitz, Verhandl. kais. Leop.-Carol-

Deutsch. Akad. Naturf. vol. xlii. p. 78, pi. i. fig. 15 (1881).

2 , Maziwa Mitatu, 18th March, 1897.

The female is quite new to the Museum : structurally it per-

fectly agrees with Lebeda nobilis. A single male from Delagoa Bay
was received in 1893, but is so much more yellow and altogether

brighter in colour than the female that it was not recognized as

Dewitz's species ; it also differs in having the body above glistening

golden buff, with a large black dorsal patch extending from the

base to the anal segment.

LlMACODID^.

208. SCOTINOCHEOA XNCONSEQUENS,

Scotinochroa inconsequens, Butler, P. Z. S. 1896, p. 845.

Maziwa Mitatu, 24th March, 1897.

A single worn and very dirty male specimen, which must, I

think, be referable to this species, but differs in having a pale buff

patch with reddish centre at external angle of primaries ; other-

wise it agrees in pattern with the type : it is interesting as a variety.

Scotinochroa is very closely related to Zinara^ Walk.
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209. OilOCEIfA STRTIS ?

(S . Miresa syrtis, Schaus & Clements, Coll. Sierra Leoue Lep.
p. 28, pi. ii. fig. 3 (1893).

$ , Voi, 19th September, 1897.
The lines across the primaries approximate on costa and diverge

more widely on inner margin than in the figure o£ the male; but
variations of this nature are so common, that I dare not venture to

assume their importance in the present instance.

210. GrATAEA TELUTINA.

(S . Gavara velutina, Walker, Cat. Lep. Het. xii. p. 771 (1857).

2 , Maungu Inkubwa, 20th March, 1897.

New to us from E. Africa. Walker placed it in the JVoctuidcE,

just in front of the Acontiince, to which (of course) it has no affinity.

211. XiPHADOLEPis AUEicixcTA, sp. n. (Plate XXXII. fig. 9.)

Sericeous snow-white
; primaries with faint traces of buff

(possibly the indications of a subbasal stripe) near the base ; two
buff central stripes, oblique and tolerably wide apart from costa to

median vein, thence rather closer together and undulated to inner
margin; a buff discocellular lunule joining the outer stripe ; an
abbreviated buff submargiual stripe towards external angle ; three
black marginal dots at apex and one near to external angle:

secondaries with narrow diffused dusky border : collar and patagia

stained with buff ; abdomen with bright golden-orange hind margins
to the segments. Under surface sericeous snow-white, the primaries
with sordid huffish suffusion on costal half ; all the wings with two
blackish marginal dots at apex ; anterior legs banded with olive-

brown. Expanse of wings 24 millim.

Taru, 29th November, 1896.

Nipliadolejiis approaches Gavara in structure, the antennse and
palpi being similar and the venation not very greatly differing.

212. Paryphanta bisecta, sp. n. (Plate XXXII. fig. 10.)

Nearly allied to P.fimhriata : smoky grey, the primaries con-
siderably darker than the secondaries and divided through the
middle by a narrow oblique faintly angulated belt, white internally,

flesh-tinted externally ; a pale submarginal line : fringe with a
huffish basal line and pale tips : secondaries bone-whitish towards
base ; fringe paler than in primaries, but similarly coloured : head
pale huffish, antennse and palpi pale golden ochreous ; thorax whity
brown, with dusky central transverse belt and posterior margin

;

abdomen golden-testaceous, with sericeous ashy dorsal transverse
bars : under surface pale sandy brownish

;
primaries sericeous

greyish shading to bronze-brown. Expanse of wings 17 millim.

d , Samburu, 14th November, 1896.
Karsch describes his species as having the primaries grey, densely

covered with brown dots ; if examined under a platyscopic lens,

my species might be described as pale grey densely covered with
blackish dots.
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Lbmbopteeis, gen. nov.

In outline approaching Tortricidia, but in coloration and structure

perhaps nearer to Niphadoleins ; ihe. antennae and palpi smooth,

the former submoniliforra and feebly setulose from before the

middle to the distal extremities ; hind tibiaj with very long spurs

:

primaries with the costal margin long, shghtly arched ; outer margin

very oblique, forming a regular curve with the inner margin which

is much arched ; veins 7, 8, and 9 stalked : secondaries ovate

;

veins 3 and 4 from same pouit ; discocellulars deeply inangled ;

veins 6 and 7 with a short footstalk. Type L. jniella.

213. Lembopteeis ptjella, sp. u. (Plate XXXII. fig. 11.)

Pi'imaries above sericeous snow-white ; costal margin narrowly

ochreous ; two black dots at apex and two on the disc, of which

one is below vein 2 and the other (which is not always present)

below vein 6 : secondaries pale golden stramineous, sericeous, \\i\\\

one dusky marginal dot near apex; fringe white-tipped : head and

thorax snow-white; antennae and palpi golden stramineous; abdo-

men stramineous, becoming white at base and with olivaceous

transverse dorsal bars. Primaries below stramineous, finelj^ dusted

with greyish ; fringe white ; two blacldsh apical dots : secondaries

sericeous white, almost silvery, costa washed with stramineous

;

extreme margin indicated by an extremely slender dusky line

;

a black subapical dot : body below^ silvery white, the anterior legs

and the tarsi and spurs of the remaining legs golden stramineous
;

venter slightly tinted with this colour. Expanse of wings 21

millim.

Samburu, 7th November, 1896.

Two somewhat imperfect examples were obtained ; apart from

the outline of the primaries, the long slender legs and the great

length of the median and terminal spurs on the hind pair are very

characteristic.

A E B E L I D tE.

214. Aebela albonotata, sp. n.

6'. Primaries above ash-grey, varying to whity brown at base,

on costa, at external angle, and more or less on inner margin, and
with two longitudinal diffused streaks of huffish and chestnut, one

short beyond the cell, the other long below the median vein ; veins

and numerous black-edged transverse strias sordid white ; six pure

white spots, one fairly large at end of cell, one small beyond it near

outer margin ; the other four are within the interno-median

area, each placed upon a transverse stria, the first two small, the
' last two large and forming a triangle with the spot first mentioned :

secondaries sericeous white, veins and margins brownish : antennae

castaneous, the shaft covered with glistening silvery scales ; thorax

buflBsh, the borders of all the divisions washed with chestnut and
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edged with blue-black scales ; abdomen clothed with long glistening

white hair, the anal extremity with brown-tipped spatulate hair-

scales ; a large dorsal tut't tipped with blue-black near the base

;

remaining segments with ti'ansverse blue-black bars . Under surface

white ; markings of upper surface indicated in smoky brownish ;

secondaries A^dth indications of similar markings on costa and (more
vaguely) beyond the middle : body stained in the middle with

chestnut brownish ; front of head brown ; two anterior pairs of legs

clothed with brown and blue-black tipped bristles ; hind pair less

varied in colouring. Expanse of wings 25 to 31 millim.

d 6 , Maungu Inkubwa, 2nd April ; Mbayuni Hill, 31st July

and 3rd August, 1897.

The example first obtained is somewhat shattered and worn ; it

represents the greatest expanse of wing and is the palest specimen
of the three.

At first I imagined that this species might be the male of Karsch's

Pettigramma spiculata ; but a careful study of his description has

satisfied me that his insect is the female of Walker's Salcujena

transversa, from Sierra Leone. Salagena differs chiefly from Arhela

in the upright hair on the anal segment instead of spatulate hair-

scales.

215. Aeniocera chbysosticta, sp. n. (Plate XXXIII. fig. 3.)

Allied to A. aurir/uUata (A. melanopyga Wallgr.). AVings black,

shot with blue
;

primaries with purplish blue almost to outer
margin, where it shades into bright Prussian blue ; costa densely
irrorated with metallic emerald-green ; five golden -ochreous spots

as follows—one small, across the cell near its extremity, a larger

oval one beyond the cell, one smaller (rounded) between veins 2
and 3, one large at centre of interno-median interspace, and one
equally large, subtriangular, very metallic, crossed by vein 1

towards the base : secondaries shot with Antwerp blue, purplish
on the fringe. Body black ; vertex of head and palpi carmine-red

;

antennae shining black; thorax slightly sprinkled with metallic

green scales
;
patagia brilliantly brassy green ; metathorax and

base of abdomen greenish steel-blue ; two terminal segments of

abdomen ultramarine-blue, with black anal tuft. "Wings below
more brightly shot with blue than above, but the submedian golden-
ochreous spots partially obliterated ; the three others nearly as

above. Body below black, the venter brilliantly glossed with steel-

blue ; anterior legs black externally, but clothed internally with
short bright ochreous hair ; femora of second pair purplish black,

ochreous in front ; the tibiae orange-vermilion externally, clothed
internally with long carmine hair ; tarsi black

;
posterior femora

purplish black ; tibiae vermilion-red, tipped with blue-black and
with a long pencil of creamy-white hair extending to the basal
third of the black tarsi. Expanse of wings 26 millim.

Samburu, 4th November, 1896,
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Uiirortuuately only one slightly damaged example of this

beautiful species was obtained ',

216. Aeniocbba cyanoxantha. (Plate XXXIII. fig. 5.)

2 . Zi///cena cyanoxantha, Mabille, Ann. Soc. Eiit. Eelg. 1893,

p. 57; Mabille and Vuillot, Novit. Lep. fasc. xii. p. 151, pi. xxi. fig. 6.

Samburu, 10th November, 1896.

One typical male differs from Mabille's figure in the loss of the

orange spot below the subapical one ; the other examples have all

the spots brilliant crimson instead of orange : the name for the

species is therefore not very characteristic. The specimens are not in

specially good condition, so I hope Mr. Betton will obtain others.

217. Arnioceba imperialis, sp. n. (Plate XXXIII. fig. 6.)

<S . Primaries above shining Prussian green, changing to blue at

outer margin, five black-edged carmine spots (the two central ones
sometimes confluent, forming a transverse band) as in A. cijano-

.vantha, fringe purple flecked with copper : secondaries with the basi-

costal half bright rose-colour, tinged with orange at base ; outer half

bi'ightAntwerp blue, changing to purple on tlie fringe ; an ill-defined

subapical cluster of rosy scales : thorax glittering steely green,

yellowish on centre of dorsum ; sides of face purple
;
palpi carmine

;

sides of collar and inner border of patagia crimson ; metathorax
with sides and hind margin orange ; abdomen orange-vermilion,

tinted with carmine at the sides, basal segment greenish black.

Primaries below bright blue, spots as above, but more vermilion
;

base of cell varied with golden testaceous : secondaries rose-red,

with a basi-costal dash and a longitudinal costal streak blue ; a

squaraose blackish streak from end of cell to extremity of vein 1

;

fringe greyish coppery at apex : body below blue-black ; anterior

coxae orange-vermilion ; a golden line along inner edge of tibiae ;

middle tibiae carmine with black tips
;
posterior tibiae with long

cream-whitish pencil of hairs. Expanse of wings 32 milhm.
Sambui'u, 10th November, 1896.

Two tolerably good examples of this lovely moth were obtained.

' The following beautiful new species was preseuted to the Museum by
Dr. Edward A. Heath :—

Abnioceba ekicata, sp. n. (Plate XXXIII. fig. 4.)

Primaries glossy greenish black ; a broad irregular subbasal belt, a bilobed
oblique postmedian abbreviated band, and a large ovate oblique suba])ical patch
scarlet : secondaries with ochreous costal area, otherwise the basal half ver-
milion, with an irregular submedian basal blue-black patch ; external half
blue-black, throwing a long inner process up vein 1, enclosing a large scarlet

subapical spot, and slightly sprinkled with scarlet along outer margin : thorax
greenish black ; abdomen scarlet, transversely banded with indigo-blackish

;

autennaj and palpi black ; anterior legs greenish black ; tibiaj slightly testaceous

internally, tarsi with reddish short bristles ; middle legs wich the femora
greenish black, slightly chestnut below (possibly owing to abrasion) ; tibiiB

clothed with scarlet hair, with tip and spurs black ; tarsi brown ; hind legs a
good deal rubbed, but apparently similar to the middle pair : wings below
nearly as above, but the primaries broadly orange at the base. Expanse of

wings 34 millini.

British East Ai'rica (Heaih).
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218. Aekioceba steenecki, (Plate XXXIII. fig. 7.)

AricJialca sfei-nechi, Eogenbofer in Baumann's Usambara u. s.

Nachbargebiete, p. 331 (1891).

Maungu Inlmbwa, 21st March, 1897.

Eogenbofer describes his insect as having the abdomen and
secondaries yellow ; in Mr. Betton's specimens they are carmine.

Either the type was a faded specimen or one of those orange-

yellow variations common among the crimson-winged Zygcenidce.

The species is quite new to us.

PxbaiidjE.

219. Ancxlolomia cheysogeaphellits.

Orambus chrysographelhis, Kollar in Hiigel's Kaschmir, p. 494.

Taru, 27th November, 1896.

220. Beihaspa chetsostomus.

Schcendbius chrysostomus, Zeller, Micr. Caffr. p. 68.

Mgana, 1st & 9th August, 1896.

New to the collection from East Africa,

221. Patissa sp.

Close to P. fulvosparsa, but without the ochreous markings ; it

has lost both labial palpi and fringes, and may even be a very

worn example of the Asiatic species : therefore I hesitate about
giving it a name.

Samburu, 4tb November, 1896.

222. Macalla sp.

Maungu Inkubwa, 3rd April, 1897.

One shattered female was obtained, but, even if perfect, it would
not be satisfactory to describe it without seeing the male, the

antennal characters of that sex often diffei'ing in species of the

same genus.

223. Lepidogma sp.

Taru, 24th November, 1896.

One slightly damaged female ; it was enclosed in the same
envelope with a much worn and quite unrecognizable Noctuid
(apparently a Metaclirostis). It is of no use to describe this

species without its male ; it and the preceding are both new to

the Museum series, and will probably be of service when the

other sex comes to hand.

224. ZiTHA TAEiANS, sp. n. (Plate XXXIII. figs. 8, 9.)

Primaries vinaeeous grey-brown or bi'ight chestnut, with or

without marginal dusky dots ; a broad central belt, eitlier more
dusky or scarcely differing in tint from the ground-colour, but
margined on both sides by more or less dentate-sinuate whitish

stripes diverging on costal margin ; the inner stripe more or less

strongly inanguiated below median vein, the outer stripe zigzag;
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a whitish spot below base of cell ; a series of white costal points

between the two transverse stripes ; a more or less prominent
blackish renifortn stigma ; a whitish line at the base of the fringe :

secondaries paler than primaries, crossed beyond the middle by a
dusky bordered whitish line parallel to outer margin ; a whitish

line at base of fringe : body darker than ground-colour of wings.
Under surface of wings paler and more uniform than above, reddish

on costal and outer borders, whitish on internal area ; a dusky
median shade bounded by the outer whitish stripe of the primaries

and the postmedian whitish stripe of the secondaries ; inner

whitish stripe of primaries obsolete ; a blackish spot at the
anterior angle of each discoidal cell ; indistinct dusky marginal
dots followed by the whitish line at base of fringe : body below
somewhat darker and redder than the wings, the tibi^ and tarsi

paler. Expanse of wings 23 to 25 millim.

Voi, 17th April ; between Voi and Ndi, 4th June, 1897.

225. Pycnarmon cribrata.

Plialmia cribrata, Fabricius, Enfc. Syst. iii. 2, p. 215 (1794).

Mgana, 12th August, 1896.

New to us from East Africa ; indeed, we previously only
possessed one African example (from Sierra Leone).

226. Lygropia amyntusalis.

Botys amyntusalis, Walker, Cat. Lep. Het. xviii. p. 662 (1859).

Marago ya Fundi, 4th March, 1897.

The satue observation applies to this as to the preceding species.

227. SXNGAMIA ABRUPTALIS.

Aso2na ? abruptalis, Walker, Cat. Lep. Het. xvii. p. 371 (1859),

Mgana, 5th August, 1896.

New to the Museum from Eastern Africa, though we have it

from Accra.

228. Gltphodes stenocraspis, sp. n. (Plate XXXIII. fig. 10.)

Wings pearly semitransparent white
;

primaries with narrow
gilded brown costal border, very narrow darker brown outer

border excised below vein S ; fringe greyish brown, with slender

white basal line ; a small black spot at end of cell : secondaries

with narrow darlc brown border not reaching anal angle, fringe as

in primaries : body snow-white, the patagia silvery, the collar

slightly stained yellowish, front of forehead brownish testaceous
;

anal tuft black : wings below nearly as above, but the borders

paler, costal border confined to the extreme margin and a stain

towards apex. Expanse of wings 29 millim.

Mombasa, 4th January, 1897.

Nearest to the Western G. ehalis Walk, (of which PhaTcellura

^eridromelJa Mab. is a synonym), but with the brown borders to

the \^ iugs considerably narrow er ; tlie excision uf the outer border

at apex of primaries also allies this species to 0. albifuscalis Hamps.
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229. Gltphodbs sinuata.

Phalcena sinuata, Fabricius, Ent. Syst. iii. 2, p. 208 (1793).

Voi, 1st May, 1897.

230. Lepxrodes geometralis.

Lepyrodes geometralis, Grueuee, Delt. et Pyral. p. 278.

British E. Africa (no exact locality or date on envelope).

New to the Museum from Eastern Africa ; we have it from Acorn.

231. Lepyrodes capensis.

Lepyrodes capensis. Walker, Cat. Lep. Het. xxxiv. p. 1344 (1865).

Mgana, 1st August, 1896.

New to us from Eastern Africa.

232. Zebronia phenice.

Phalcena phenice, Cramer, Pap. Exot. iv. p. 185, pi. ccclxxxii. G
(1782).

Mgana, 1st August, 1896 ; Mombasa, 4th January, 1897.

New to us from the Eastern coast ; we have it from Uganda.

TlNEID^.

233. MicROCossTis bettoki, sp. n.

Nearest to M. maclcwoodi : sordid sericeous white ; primaries

transversely reticulated with brown lines, some of which are dotted

with black scales ; the reticulated lines are coarser on costal

border, especially towards the base and the apex, and form the

boundai-ies of slightly brownish quadrate spots, the best defined

of these spots is placed on the costa just above the end of the

cell ; antenufe bronze-brown, sericeous, with dull testaceous pectin-

ations in the male : under surface brownish
;
primaries with ill-

defined darker brown patches. Expanse of wings 25 to 30 millim.

c? ? , Samburu, 31st October, 1896.

Only one pair of this obscure little moth was obtained, un-
fortunately not in perfect condition.

234. A Micro-Lepidopteron of doubtful genus.

Taru, 16th December, 1896 ; Voi, 2nd May, 1897.

A very beautiful little moth quite new to the Museum : the

primaries blue-green and glistening, the secondaries sericeous

purple ; anterior half of body black, posterior half golden ochreous.

Not having paid much attention to the Tineidai I will not pretend
to decide whei-e this insect should be placed ; it has antennae

which remind one of typical Zygcenidce, and, so far as I remember,
are only approached by Exodomorpha or Eretmocera.

The following new genus, structurally, should be an Arctian,

and must therefore be placed in the Arctiida;, but it has much
more nearly the aspect of a Noctuid of the Plusia group of

genera ; it reminds one a little of Culasta and (in style of color-

ation) of lihyncliina.
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Metaculasta, gen. nov.

Primaries elongate, subtriangular ; vein 2 remote from 3 ; 3, 4,

and 5 separate but emitted near together ; 6 from upper angle of

cell, 7 from centi'e of postdiscoidal areole, 8 and 9 stalked, out of

10, which forms front of' areole; 11 emitted well before end of

cell : secondaries with costa slightly angular at centre ; veins 2

to 6 as in primaries, 7 and S anastomosed to near end of cell

:

thorax broad, flattened above ; head rather wide ; antennae smooth,

palpi directed obliquely upwards ; hind tibise with two pairs of

spurs, inner spurs very long. Type M. dives.

235. Metaculasta dives, sp. n.

$ . Primaries above golden testaceous, longitudinally indistinctly

streaked with greyish and flecked with blackish near the borders

;

a black dot at upper angle of cell ; a very oblique shining silver

streak towards the base, just entering the discoidal cell and not

extending below vein 1 ; a second slightl3'-waved arched oblique

streak commencing at about the basal third of inner margin (where

it is indistinct) and extending to apex ; a pale diffused flesh-tinted

band runs above the latter, almost filling the interval between the

two silver streaks on the lower half of the wing ; fringe with a

pale basal line : secondaries pearl-white, slightly huffish at costal

and outer margins : thorax ash-greyish ; abdomen whity brown,

nearly white. Primaries below whity brown, showing traces of the

upper surface markings through the wing : body below white
;

tarsi slightly brownish underneath. Expanse of wings 33 millim.

Yoi, iltli July, 1897.

EXPLANATION OF THE PLATES.

Plate XXXII.

Fig. 1. Pyrgus hettoni, p. 415.

2. Baoris auritinctas, p. 416.

3. Aloa bivittata, p. 417.

4. Lacydes gracilis, p. ^iVl.

5. Betionia ferruginea, p. 418.

6. Lacipa impuncta, p. 427.

7. Lojjera monosticta, p. 428.

8. Aclonophlebia jiavinotata, p. 428.

9. Nipkadokpis auricinda, p. 437.

10. Paryphanta bisccta, p. 437.

11. Lemhopteris puella, p. 438.

12. Stauropus dasychiroides, p. 433.

13. Hameoins rudicornis, p. 435.

Plate XXXIIL
Fig. 1. Goodia hollandi, p. 430.

2. Trotonotus bettoni, p. 431.

3. Arniocera chrysosticta, p. 439.

4. „ ericata, p. 440.

5. „ cyaiioxaniha, var., p. 440.

6. „ imperialis, p. 440.

7. „ sternecki. var.. p. 441.

8, 9. Zitlia varicms, p. 441.

10. GlyphodffS ste^iocraspis, p. 442.
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3. On some Earthworms from British India.

By Sophie M. Fedarb.'

[Eeceived April 19, 1898.]

These worms, which have been collected at Dehra Dan in the

N.W. Provinces, have been sent from the Calcutta Museum,
through the instrumentality of Mr. F. Knn, to Mr. Beddard. He
has with great kindness allowed me to investigate them at his

laboratory at the Society's Grardens.

This collection contains specimens of :—
a. Typliceus orientalis Beddard.
b. Perichceta cupuUfera, sp. nov.

c. Perichceta crescentica, sp. nov.

d. I)ichogaster parvus, STp. no\.

Typhous oeientalis F. E. B.

Typhceus orientalis Beddard, Ann. Mag. Nat. Hist., Oct. 1893,

p. 219.

This species has been previously found near Calcutta, and the

present specimen, though not coming from the same neighbour-

hood, closely resembles the description of that one. There are,

however, minor differences.

(1) The dimensions of the Dehra worm are :—length 158 mm. ;

breadth 5 mm. ; number of segments 192 ; while the Calcutta worm
measures 250 mm.

(2) The papillce are not so well developed in the present

specimen. There are none between segments xiii.-xv., though
they are found between segments xv. and xvii. and between xviii.

and XX.

Youth or a more delicate constitution might account for both

the above.

The absence of the outer pair of setsB from the clitellar

segments, and the markings on the peuial setse, agree with the

previous description.

The five pairs of intestinal glands occur in segments xci.-xcv.

Peeich^ta cxjpulieeea, sp. nov.

Length 91 mm. ; breadth 4 mm. ; number of segments 93.

External Characters.

The clitellum occupies the whole of segments xiv.-xvi. It is

rather darker in colour than the rest of the body, and bears lines

of setse on the three segments.

The papillce of this worm are rather distinctive and occur in

two localities

:

(a) Near the spermathecal pores. In five cases there is a pair of

cup-shaped papillae at the edge of the segment in a line with the

• Communicated by P. E. Beddard, F.Z.S.

Peoc. Zool. Soo.—1898, No. XXX. 30
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pores between segments vi./vii. In three instances also a similar

papilla exists on one side only, while in another worm they are

entirely absent. One of these specimens has in addition two
median papillas of like form on segments vii. and viii., placed in

front of the seta line (c/. the median papillae in P. morrisi) '.

(b) Near the male pores. These are found on segments xviii.

and xix., and are more or less complicated and variable. Some
of the younger worms have only a lenticular patch where in

the older ones is a circular ciip-shaped papilla on an ill-defined

excrescence. Doubtless the patch is an incipient papilla. One of

the most complicated arrangements is as follows :

—

Segment xviii. is divided into three rings ; the central and
widest bears the setaB and the male pures. These last are placed

on excrescences which thin awaj^ to the line of setae ventrally and

dorsally. Either side of each pore, i. e. anterior and posterior to it,

are two cup-shaped papilla? (fig. 1) pressed one against the other.

Fig. 1.

Ventral surface of xviiith segment of Perich/sta cumuli/era, showing the

cup-shaped papillae.

The anterior ring bears five papillae, three on the right side, two on

the left, placed in a row with a slight ventral gap. The posterior

ring has two papillffi, one on each side, in a line with the male

pore. In some other specimens this last pair are intersegmental

in position, or else on the xixth segment. One had also a median

papilla on this segment.

Internal Features.

The gizzard, which is nearly globular, lies in segments viii. and

ix., the septum dividing them being absent as usual, and that

between segments ix./x. being reduced to threads.

The last pair of hearts is in segment xiii. They are very well

developed.
1 Beddai-d, P. Z. S. 1892, p. 166.
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The intestine begins in segment xv. in the ordinary way, but it

narrows again in xvii., xviii., and xix., and then increases to its

full size in xx. This is possibly due to the size of the spermiducal

glands, and to the existence of a group of little white glands, which
would limit the space left for the intestine.

There are large sperm-sacs in segments xi. and xii,, the foremost
pair of which extend into segment x. yentrally.

The spermiducal glands lie in segments xviii. (or xvii.)-xx.

They have no muscular sacs, and have a straight duct. The
lobulation is not at all deep. As before mentioned, each side has

a group or little white glands evidently connected with the

papillae.

The two pairs of spermathecce are in segments vi. and vii. The
pouch is an oval sac, with a duct of about the same length—shorter

in the specimen with median papillae in this region. The diverti-

culum is swollen at its extremity, and is the length of the duct

and pouch together.

This worm comes very close to P. barhadensis \ but the papillse

at the male pores are most distinctly different. It also approaches
P. amazonica ^, but that worm has no clitellar setae.

Peeich.5;ta crescentica, sp. nov.

Out of the nineteen specimens of this species in the collection

only one is mature.

External Characters.

Length 80 mm. ; breadth 4 mm. ; number of segments 101.

The clitellum takes in the whole of segments xiv.-xvi. It bears

three rows of setae equal in number to those on the other adjoining

segments. These setse are not in any way modified as in

P. houlleti ^. They are precisely similar in form to those on the

ordinary segments.

The male pores are separated by about 12 setse. There are no
papillae at all, but the pores are tumid. The aperture itself is

crescentic, with the horns turned outward ; while its margins are

crenated, suggestive that the muscular sac within is more or less

eversible (cf. P. cnpensis) *.

Internal Features.

The gizzard, which is bell-shaped, occupies the viiith and ixth

segments.

The intestine, as usual, begins in segment xv., and bears cceca

which originate at the anterior part of segment xxvii. and reach

forward to segment xxiv.

There are septal glands, which very much increase in size behind

the caeca.

' Beddard, P. Z. S. 1892, p. 167.
2 Eosa, Atti R. Accad. Sci. Torino, 1894, p. 14.
^ Perrier, jSfouv. Arch. Mus. 1872, p. 99.
* Horst, Zool, Ergebn. Ost-Indien, p. 62. :

30*
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The last hearts are in segment xiii.

The sperm-sacs in segments xi. and xii. are small, but possibly

not fully developed.

The spermiducal glands are large, with digitate lobes, which
extend from segment xvi. or xvii. to xx. The muscular sac

occupies nearly the whole width of segment xviii., with the spirally-

coiled duct lying on it.

The spermathecce (fig. 2), of which there are three pairs in seg-

ments vii., viii., and ix. respectively, are very interestuig. Each one

Fig. 2.

Spermatheca from viith segment, right side, of Perichista crescentica

:

p, pouch ; d, duct ; di, diverticulum
; g, gland.

consists of an oval pouch with a duct of the same length. The diver-

ticulum is coiled up at the end into a little globular knot enclosed

in a delicate skin, iittached to the junction of the diverticulum
with the duct is a stalked white gland nearly equal in size to the

diverticulum. This gland lies forward, while the diverticulum
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points in the opposite direction. The junction itself, which is

close to the pore, is enlarged. It will be remembered that

P. peguana ^ has a similar diverticulum, and that P. houlleti has

one or two copulatory glands opening iato the duct of the

spermatheca.

This worm in many respects much resembles P. houlleti, but as

the clitellar setae are not in any way modified, which is so very

distinctive of that species, this can hardly be the same.

DiCHOGASTEE PAEVTJS, sp. nOV.

Length 40 mm. ; breadth 2 mm. ; number of segments 132.

The setcB are in number 8 per segment. The two ventralmost

on each side are most distinctly paired ; while the two more dorsal

setae are as far from each other as one of them is from the outer-

most of the ventral pair. This greater distance is ahout twice that

which separates the two setae of the ventral pair.

The cliteUum is rather short, only reaching from segment xiii.

to xvii. On this last segment it is perfect dorsally, but it is

discontinued ventrally, with a most distinct edge, to make room
for the male pores. There is a kidney-shaped area where the

female pores lie.

The spermaihecal pores are small, circular, insignificant-looking

openings just in front of, and exactly between, the ventral pair of

setae in segment viii.

The male pores are situated on ill-defined wrinkled papillae,

which approach each other in an oblique line anteriorly. The
pore itself is a slit with puckered lips, following the same oblique

line.

The dorsal pores begin between segments xi./xii.

Internal Features.

This worm has diifuse neph-idia, but they are of considerable

size.

There are two gizzards in segments v. and vi., the foremost being

rather more globular than the other.

The calciferous glands are small, but exist in segments xi., xii.,

and xiii. Their free ends point towards the median dorsal line.

The anterior pair are the largest.

In segment si. are a pair of tongue-shaped sperm-sacs.

The spermiducal glands are tubular and bent in a zigzag

manner. The duct, which is about the same width as the glandular

portion, is comparatively stout. It is not provided with any
penial setae.

There is but one pair of spermatliecce, and these lie in segment
viii. They are tubular structures without any diverticula, rather

inclined to be bulbous at the end. They lie twisted across each
other and across the nerve-cord.

It vi'ill be seen from the above description that it does not

> Kosa, Ann. Mus. Civ. Genova, vol. x. (2 a) 1890, p. 113.
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exactly coincide with any genus of the Crj^ptodrilidae. It comes

nearest to Dichogaster^. This genus was created by Mr. Beddard

to include a Fijian worm. Dr. Michaelsen afterwards placed in

the same genus some worms that differed in several points and

necessitated the definition being altered. Mr. Beddard says = :

—

"It may be noted also that there is nothing in Michaelsen's

description which is opposed to uniting with his two species of

Dichogaster my species of Microdrilus'' The definition to include

these runs :

—

" Setae paired. Dorsal pores present. Clitellum xiii.-xx. (xxiii.).

Male pores on xvii. Two gizzards ; three pairs of calciferous

glands. Nephridia diffuse. Spermiducal glands tubular."

If it were justifiable to alter the definition so as to fit

Dr. Michaelsen's worms, surely it might be stretched a little

more, viz., in the variable extent of the clitellum, so as to include

the present species, which comes nearest to Dr. Michaelsen's,

D. mimus^.

4, On a new Geuus and Species of Rodents of the

Family Anomaluridee, from West Africa. By W. E.

DE WiNTON, P.Z.S.

[EeceivedMay 11, 1898.]

(Plates XXXIV. & XXXV.)

The British Museum has lately received a collection of mammals
from the Benito Eiver in the north of French Congo. Among
these is a specimen of a Eodent which is quite new to science. It

belongs undoubtedly to the curious family Anomaluridce, but,

unlike either of the hitherto described genera which can in any

way be compared to it, it has no flying-membranes. IVIr. G. L.

Bates has, therefore, materially added to our knowledge of this

group, having already obtained the first examples of Idiiints

macrotis lately described by Mr. Miller from specimens in the

Washington Museum, and examples of Anomalnrus batesi previously

described by the present author.

I have to thank Sir William Flower, Director of the British

Museum, for allowing me to work out the mammals obtained by

Mr. Bates, and I feel particularly grateful to Mr. Oldfield Thomas
for so willingly foregoing his right of describing this fine new
form.

Aethtteus, gen. no v.

Externally resembling Anomalunts, but without expanded flying-

membranes ; with tufts of modified hairs on the ankles. The facial

portion of the skull and the proportions of the teeth much resem-

1 Beddard, Q. J. M. S. vol. xxis. 1889, p. 251.

2 Beddard. Mon. Olis.. Oxford, 1895, p. 477.
3 Michaelsen, Arch. f. Nat. 1891, p. 202.
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bling Idiurus, but difEering from both the above-named genera iu

not having any supraorbital processes of the frontal bones.

AETHUEtrs GLJEiNUS, sp. nov. (Plates XXXIV. & XXXV.)
The general appearance of the animal suggests a large Grciphiurus

with bushy black tail ; or it may be compared to a small grey
Anomalurus without flying-membranes. The fur is soft and dense

;

the entire upper surface of the body, head, and outer surface of the
legs, and the base of the tail ash-grey ; the lower surface and inner
side of the legs lighter, or more silvery ; the whole of the fur is

plumbeous slate-coloured except the extreme tips, which are

silvery. The colour is moi-e pure dark grey than in any Grapliiurus,

there being almost an entire absence of drab in the colouriug, and
the fur agrees with Anomalurus and not with GrapJiiurus. The
whiskers are strong and abundant, deep shining black, the longer
hairs reaching to the shoulders ; there are about five similar though
shorter hairs standing out from the ej'ebrows. The tail, for a
distance of about 30 millimetres from the base, is clothed above
and below with soft fur like the body ; on the lower side, beyond
this, there is a pad of large scales exactly similar to those found in

Anomalurus, about 35 millimetres in extent, composed of 13 scales.

On the upper side of the tail, for nearly the same distance as that
occupied by these large scales, only a few scattered hairs appear,
barely hiding the rather coarse ordinary scales, but as the hair

thickens the scaling becomes finer, and before the spot above the

end of the lower scale-pad is reached the tail is covered with loug
black hair ; from this point the tail is bushy, distichous, and
squirrel-like, all the hairs shining black, and attaining the length
of 45 millimetres or more tow ai'ds the extremity.

In the present specimen the tail has been split and sewn up.
There is a bare patch about the middle on one surface, probably
caused by some former injury necessitating the splitting of the tail

in the removal of the vertebrae, so that it may be only individual.

The ears are naked and dull black in the dry skin. Both the
fore and hind feet are sparingly clothed with shining adpressed
hairs ; there are no coai'se curved hairs at the base of the claws as
in Anomahirus. On the outer side and in front of the ankles there
are glandular swellings furnished with short, stiff, fusiform hairs

(Plate XXXV. figs. 1(.)-12) about 5 millimetres in length, curving
downwards at the points, forming peculiar black frills or anklets.

The palms, soles, and claws are pale in colour, the last-named not
nearly so powerful as those of Anomalurus, especially those of the
fore feet. The fore feet (Plate XXXV. fig. 8) are very slender,

the fingers very long, and in their proportions one to another are
unlike those of either of the allied genera ; the thumb is entirely

wanting, the 2nd and 5th fingers are subequal, shorter than the
3rd, the 4th being the longest. The hind feet (Plate XXXV.
fig. 9) are more like those of Anomalurus; the hallux is, however,
shorter, the end of the claw only reaching to the joint of the first

and second phalanges of the second toe.
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The general form of the skull (Plate XXXV. figs. 1-4) more
nearly resembles that of Idiurus than Anomalurus, and in the

proportion and form of both incisors and molars (Plate XXXV.
figs. 6, 7) there is still nearer resemblance to the former. It is

impossible at present to compare the skull directly with that of

Idiurus, as tiie Museum does not contain a specimen of that genus ;

comparison will therefore be based upon the figures of Idiwus

macrotis given by Mr. G. S. Miller, Proc. Biol. Soc. Washington,

xii. p. 75, for March 1898.

The most striking differences are found in the palate, the zygo-

mata, and the supraorbital region of the frontal bones ; in these

particulars the skull is also wholly unlike that of Anomalurvs.

Taking these differences in the above order, in the animal under

notice, in front of the molars the palatal aspect of the maxillsB is

of uniform width, absolutely horizontal, with abrupt lateral edges ;

these straight lines are not found in the skull of any other rodent.

The anterior (lower) root of the zygomatic process of the maxilla

is set diagonally across the corner of that bone, springing abruptly

from immediately behind the suture with the premaxilla, and is

thus placed nearer to the incisors than to the molars (a character

in which it appears to agree with Idiurus, and in a less degree

resembling the form found in Fedetes) ; the process is narrow, solid,

and rod-like, ascending and diverging to meet the malar, with

which bone it forms an obtuse angle, and sending out only a very

short spur-like process upon which the malar rests ; it continues

then only to form half, or the inner margin, of the frame of the

anteorbital foramen ; the malar sending out a long ascending

process, luhich joins the lachrymal, forms the posterior portion of

the upper root of the zygomatic ai'ch, or the anterior wall of the

orbital cavity.

The malar is of unusual depth ; tbe lower edge is quite straight,

forming an angle posteriorly. The squamosal process is unusually

developed, extending about halfway along the upper side of the

arch, and so forming the postorhital ascending angle, a character

with which I can find no parallel.

The frontal bones are very unlike those oildivrus or Anowalurvs

in the total absence of any projecting ridges or postorbital processes,

agreeing in this respect with the Myoxidce.

The auditory bullae are very small. The hack of the palate and

the pterygoids throughout are \<ivy like those of Anomalurus ; the

ectopterygolds are absent or rudimentary as in the two allied

genera. The palate is narrow and peculiarly uniform in width

along its whole length ; from the palatal to the incisive foramina

there are two grooves forming a median rounded ridge along the

centre of the palate. The external view of the incisive foramen

(there is but one) is little more than a narrow slit: possibly the

true formation is a still further development of the sinus or pit

found in Pedetes, in which the foramina are placed ; in any cnse

this formation would probably only be the result of the deepening

of the facial portion of the skull, to give strength in gnawing.
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The molars in the present specimen are much worn, but there

is no doubt they are of a very simple form, having a single enamel
fold on the outer side only, dividing the tooth into two shallow

oval cups, and thus would not differ greatly in pattern from the

teeth of Pedetes except in the fact of their being brachydont

instead of hypsodont.

The incisors are A^ery large, being little inferior in antero-posterior

depth to tho«e of the large squirrels of the Stangeri group. The
molar series are in parallel rows, the teeth very small and simple,

as already stated ; the first and last teeth of the series are abont

equal in size and little more than half the size of the two middle

teeth, which are also about equal one to another in size. The
teeth in the lower jaw, both the incisors and molars, bear the same
relative proportions one to another.

The formation of the mandible (Plate XXXV. fig. 5) resembles

that of Idiurus, as described by Mr. Miller, in the formation of

a thickened bridge between the coronoid and condylar processes,

with a thin, oval, almost transparent plate of bone beneath it.

From the figure given of the mandible of Idiurus macrotis it is

impossible to follow the form of the incisors, but in our new genus
these teeth originate immediately beneath, or in the base of, the

coronoid process, being therefore widely different from Anoma-
lurus, in which genus these teeth germinate externally on a level

with the last molar.

Type in British Museum. No. 98.5.4.6.

S . Benito Eiver (15 miles from mouth), 22nd Feb., 1898.

Measurements taken in the flesh :—Head and body 203 millim.;

tail 167 ; hind foot 40 ; ear 22.

Fang name, osin. "Caught in the hands, in a hollow tree
'

((?. L. Bates, collector).

Measurements of Skull :—Greatest length 46 milhm.; basal length

39 ; zygomatic breadth 25-5 ; length of frontals 17 ; intertemporal

constriction 7"5
; length of nasals 13 ; greatest breadth of nasals 5

;

tip of nasals to gnathion 13*5; height of infraorbital foramen 10-5,

breadth 5*7; diastema 11*5; antero-posterior depth of incisors 4 ;

length of upper tooth -row 6 ; breadth between msl 2 ; breadth of

palate in front of molar series 3 ; length of auditory bulla 7'2
;

mandible, greatest length (bone only) 29, greatest depth 18 ; tips of

incisors to condyle 34*5 ; back of incisors to coronoid 22, to condyle

29, to angle 22*3 ; length of lower tooth-row 6.

The great power and depth of the facial portion of the skull, the

relative size of the teeth and form of the zygomatic processes of

tlie maxillae, the shape of the infraorbital foramina, the narrowness
of the palate, and strength of the lower jaw are characters in which
Aethurus resembles Idiurus ; and the peculiar and highly special-

ized form of the tail, in which it resembles Anomalurus, places its

affinity with that genus beyond doubt. On the one hand, therefore,

we have cranial, on the other external characters of resemblance.

Unlike either of these genera, Aethurus possesses no flying-

membranes, and the skull differs markedly in the frontal region.
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The character of the tail seems to outweigh the peculiarities of the

skull, which are mostly adaptive, though the form of the zygomatic

process of the maxilla cannot be ignored.

Until younger specimens with less worn teeth are examined it

would be difficult to say with which geuus there is nearest relation-

ship, or how the three genera stand in relation one to another.

Notes en the habits of this animal are looked forward to with

great interest. The form of the jaws and teeth points to a diet

similar to that of Idiurus, whatever that may be, presumably

some extremely hard non-fibrous substance. The want of flying-

membranes points to diurnal habits if the analogy of the squirrels

may be taken as a guide, in which family all those with wings are

nocturnal and those without wings diurnal. The single specimen

being a male, it is impossible to say whether the curious hairs on
the ankles are a sexual character or not ; the true form of these

hairs will be seen on reference to Plate XXXV. figs. 10-12.

[Note.—Since this paper was read, I find that Dr. Matschie

had already described an animal, under the name of ZenJcerella

insignis, in a paper read before the Gesellschaft naturforschender

Treunde zu Berlin (see Sitz. Ges. nat. Fr. Berl. 1898, No. 4),

published the same day on which my paper was read. As these

two forms seem to be identical, the proper name for this animal

will be that proposed by Dr. Matschie ; but since the name
Aethurus gliriniis had already been published both in the Abstract

of the 'Proceedings' and in 'Nature,' it has been thought advisable

to leave the present paper as originally read to the Society.

Dr. Matschie mentions the bad state of preservation of the feet

of his specimen, and this, 1 think, viill account for the discrepancies

in the two descriptions of the fore feet.]

EXPLANATION OF THE PLATES.

Plate XXXIV.

Aethurus glirmus, half nat. size.

Plate XXXV.

Fig. 1. Skull and mandible detached, side view, p. 452.

2. Skull, iVont view, nat. size, p. 452.

3. ,, from above, nat. size.

4. „ palatal view, nat. size.

5. Mandible, from above, nat. size, p 453.

ti. Right upper molar series, enlarged, p. 4' 2.

7. Right lower molar series, enlarged, p. 452.

8. Fore foot, nat. size, p. 451.

9. Hind foot, nat. size, p. 451.

10. A hair of anklet, side view, enlarged, p. 451.

11. ,, „ from above, enlarged.

12. „ ,, cross section, enlarged.
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5. On the Identification of a Gecko from Penang.

By Stanley S. Flower^ 5th Fusiliers, F.Z.S.

[Eeceived May 3, 1898.]

GOXATODES AFFIIflS.

Cyrtodactylus affinis, Stol. Journ. As. Soc. Bang, xxxix. 1870,

p. 167, pi. X. fig. 1.

Gymnodacti/Ius affinis, Boul. Cat. Liz. i. p. 42 ; S. Flower,

P. Z. S. 1896, p. 862.

Gonatodes penangensis, S. Flower, P. Z. S. 1896, p. 863, pi. xliv.

fig-1.

In Stoliczka's figure of Cyrtodactijlus affinis the pupil is

represented as vertical, hut in his description no mention is

made o£ its shape ; taking this figure as correct, the Gecko should

be placed in the genus Gymnodactylus ; but the figure being

evidently drawn from a preserved specimen I consider it probable

that the vertical pupil may be an addition of the artist, the eye in

the original specimen being possibly in a bad state. I described

Gonatodespenangensiswitho-at&ouhtmg the correctness of Stoliczka's

figure, but since then careful search both by day and night in the

locaHty, Penang Hill, has only shown two species belonging to this

section of the Geckouidae—one Gymnodactylus pidchellus, which is

quite distinct ; the other Gonatodes penange^isis, which now on
comparing with Stoliczka's original description and figure I have
no doubt is his Cyrtodactylus affinis, the only discrepancy being
the above-mentioned vertical pupil. C. affinis was described from
a single specimen, a female, as Stoliczka mentions, there being no
praeanal or femoral pores ; G. penangensis was described from five

specimens (three S , one 5 , and one young), since then I have
examined nine more (six d" and three 2 ) and seen many others.

The name should thus stand. as Gonatodes affinis (Stol.).

Stoliczka says " shields of head small, those in front slightly

enlarged and flattened," this character is not very noticeable
;

" a small shield above each nostril but not in contact," in one
specimen out of nine recently examined they were in contact

;

he says that none of the chin-shields next the " lower rostral
"

(=symphysial) are " elongated," in most specimens one pair are,

but occasionally these are broken up into small squarish shields,

this was probably the case in his specimen ; he does not mention
the character of the scaling of the lower side of the digits.

His description of the coloration is good, but the wording differs

from mine, he mentioning dark bands across the body, while I

mention yellow ones ; this seeming discrepancy being due to

whether one takes the dark parts as bands and the light as inter-

spaces or vice versa.

The examination of further specimens confirms my opiuion that

the sexes do not differ in size or colour.
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Largest S measured in total length 109 mm. (snout to vent 49
;

tail ()0).

Largest $ measured in total length 103 mm. (snout to vent 47
;

tail 56).

The number of prseaual pores in six males examined \\as

respectively 4, 4, 5, 5, 5, aud 6.

Stoliczka's specimen was taken at an elevation of 2400 feet

(J. A. S. B. 1 870, p. 228) ; my first specimens were from 2200 feet,

but since then I have obtained others from 2400 feet. It is

exceptional to find these lizards on trees, their usual haunts being

caves among the granite rocks, which are a feature of Penang
Hill.

June 7, 1898.

Dr. A. GiiNTHEE, F.E.S., Vice-President, in the Chair.

The Secretary i-ead the following report on the additions to the

Society's Menagerie during the month of May 1898 :

—

The registered additions to the Society's Menagerie during the

month of May 1898 were 128 in number. Of these 78 were

acquired by presentation, 16 by purchase, 11 were born in the

Gardens, 6 were received by exchange, and 17 on deposit.

The total number of departures during the same period, by death

and removals, was 101.

Amongst these may be specially noticed :

—

(1) A fine young female Mountain Zebra (Equiis zebra), bred in

the Garden of the Zoological Society of Amersterdam, purchased

May 4th.

(2) A young male Leucoryx Antelope from Senegal, purchased

May 20th.

(3) A young male Eeindeer {Uavgifer tarandus) from Newfound-

land, presented by the Hon. M. A. Bourke,H.M.S. ' Cordelia,' May
21st. This animal, if it lives to come into good condition and

develop a good head, will be of much interest, as it may enable us

to appreciate the characters upon which the Eeindeer of Newfound-

land has lately been separated as a new species under the name of

Rangifer terrce-novcf'.

(4) Two Black-necked S\\ans (Ci/gmis nigricoUis), hatched in the

Gardens, May 28th. It is now nearly 20 years since we have had

a good breeding pair of this lovely Swan in the Gardens. The

species is certainly a delicate one, and has not of late j^ears done

well with us, having been continually replaced by specimens pur-

chased on the Continent. Presh imported birds of this species

would be very desirable, as most of the birds on sale nowadays

have been bred in Egypt.

1 Spo O. Bang?, ' Deeeription of Newfoundland Caribou,' Totlon, 1S06.

J. A. Allen, Bull. Auier. Mus. viii. p. 233 (1896).
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A commanication was read from Mr. L. W. Wiglesworth,

entitled " Theories of the Origin of Secondary Sexual Characters,"

which contained arguments in favour of the theory of the

stimulation of parts to higher development through use or external

violence or irritation, as observed in birds.

The following papers were read :

—

1. On some Crustaceans from the South Pacific.—Part II.

Macrura anomala \ By L. A. Borradaile, M.A.,

F.Z.S., Lecturer in Natural Sciences at Selwyn College,

Cambridge.

[Eeceived April 28, 1898.]

(Plate XXXVI.)

The collections with which the present paper deals were made
in the islands of Funafuti (EUice group) and Eotuma by
Mr. J. Stanley Gardiner, to whom I am much indebted for

information respecting the habits &c. of several of the species.

The facts with which Mr. Gardiner has furnished me will be
given, in his own words, under the species they refer to.

The Funafuti collection comprised examples of the following

species :

—

1. Birgus latro (Linn.). 2 c? , 5 $ .

2. Coenobita perlatus H. M.-Edw. 2 d .

3. Coenohita rugosus H. M.-Edw. 4 c?.

Var. pulclier Dana. 4 d' , 4 5 .

4. Pagurus setifer H. M.-Edw. 1 2 .

5. Pagurus euopsis Dana. 1 5 .

6. Aniculus typicus Dana. 1 d" , 1 ? .

7. Calcinus elegans (H. M.-Edw.). 1 r?
, 4 $ .

8. Calcinus herhsti de Man. 11 c? , 13 5 •

Var. lividus (H. M.-Edw.). 2 6 .

9. Calcinus latens (Kandall). 6 c? , 5 5 .

10. Clibanarius corallinus (H. M.-Edw.). 76, 6 $ .

11. Clibanarius cequabilis Dana. 3 6 .

12. Clibanarius zebra Dana. 2 <S .

13. Diogenes pallescens Whitelegge. 2 cJ

.

14. Galathea affinis Ortraann. 2 c? •

15. Petrolisthes lamarclci (Leach). 2 cJ , 5 2 .

Var. asiaticus (Leach). 2 5 .

Var. rufescens (Heller). 4 d , 3 $ .

Yar. Jimbriatus, nov. 1 c? , 1 $ .

16. Remipes padficus Dana. 30 c? , 12 2 •

^ For Part I., see P. Z. S. 1898, p. 32.
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The collection from Kotuma contained examples of :

—

1. CoenoUta spinosus H. M.-Edw, 1 c? , 2 2 .

2. CoenoUta perlatus H. M.-Edw. 2 d .

3. CoenoUta rugosus H. M.-Edw. 22 cJ , 17 $ .

Var. pidcher Dana. 1 c? , 5 $ .

4. Pagurus deformis H. M.-Edw. 2 c? .

5. Pagurus pundidatus Olivier. 1 c? , 3 $ .

6. -4>ijc!<Zms tgpicus Dana. 1 J .

7. CaJchius elegans (H. M.-Edw.). 2 cJ , 2 $ .

8. Calcinus herbsti de Man. 1 c? » 3 $ .

Var. livichis (H. M.-Edw.). 1 c? , 3 $ .

9. Calcinus gaimardi (H. M.-Edw.). 2 d' •

10. Calcinus latens (Eandall). 4 c^ , 1 5 .

11. Galathea ajinis Ortm&nn. ScJ.

12. Petrolisthes lamarclci (Leach). 5 d , 2 $ ,

Var. riifescens (Heller). 5 S , 7 $ .

A'^ar. asiaticus (Leach). 8 c? , 4 $ .

Yar. Jimbriattis, nov. 1 cj , 2 $ .

13. Remipes pacificus Dana. 18 cJ , 58 J .

I proceed to remarks on the several species.

Subtribe PAGUEINEA.

Family C as n o B ] t i D -e.

Genus Biegus Leach, 1815.

1. Biegus lateo (Linn.), 1766.

Cancer latro, Linnaeus, Syst. Nat. ed. 12, ii. p. 1049 (1766).

Pagurus latro, Eabricius, Ent. Syst., Supp. p. 411 (1798).

Birgus latro, Leach, Tr. Linn. Soc. Lend. xi. p. 337 (1815) ;

H. Milne-Edwards, H. N. Crust, ii. p. 246 (1837) ; Atlas to

Cuvier's E. An. 3rd ed. pi. xiii. iig. 1 (no date) ; Dana, U.S. Expl.

Exped., Crust, i. p. 474, pi. xxx. fig. 2 (1852).

(Juv.). Birgus laticauda, Latreille, R. An. 2nd ed. iv. pi. xii.

fig. 2 (1829).

The tree-climbing habits of this species have been a subject of

so much discussion that I have asked Mr. Gardiner for a special

note on the point. He says :
—" The robber crab is very commonly

found in the tops both of Pandanus and of coconut-trees, from

which latter I have had it thrown down to me by the natives. It

is stated by them to break ofi" the nuts and often to faU with them,

never killing itself, as the coconut is underneath. I have seen

them constantly clinging to the fruit of the Pandanus, the fallen

segments of which, after they have been chewed by the crab, cover

the ground. Although all the specimens are from Funafuti, the

crab is also very common at Rotuma."
Two males and five females from Funafuti.
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Genus Ccenobita Latreille, 1826.

2. CffiNOBixA spiNoscs H. M.-Edw., 1837.

Cosnolita spinosa, H. Milne-Edwards, H. N. Crust, ii. p. 242

(1837).

Coenohifa hrunnea, Dana, U.S. Expl. Exped., Crust, i. p. 470,
pi. xxix. fig. 10 (1852).

Birgus hirsutiis, Hess, Decap. Ivreb. O.-Austral. p. 36, pi. vii.

fig. 16 (1865).

Coenohita spinosus, Ortmann, Zool. Jahrb. vi. Syst. p. 318, pi. xii.

fig. 24 (1892).

? Ccenobita olivieri, Owen, Voy. 'Blossom,' p. 84; Dana, U.8.
Expl. Exped., Crust, i. p. 470 (1852).

One male and two female specimens from Kotuma, in nutshells

of Calophylliuw, inophyllwn Linn. Mr. Gardiner says :
" All three

specimens were obtained between the stones of a built-up grave-

yard on the top of Sol-Hoi, Eotuma (about 600 feet above the

sea-level)."

3. Ccenobita peelatus H. M.-Edw., 1837.

Coenohita perlata, H. Milne-Edwards, H. N. Crust, ii. p. 242
(1837) ; Atlas to Cuvier's R. An. pi. xliv. fig. 1 (no date).

Ccenobita purpurea, Stimpson, Proc. Ac. N. Sci. Philad. 1858,

p. 245.

Coenohita perlatus, Ortmann, Zool. Jahrb. vi. Syst. p. 319
(1892).

Two males from Eotuma. Two males from Funafuti, in shells

of Turho and Ranella.

"With reference to this and the succeeding species, Mr. Gardiner
says :

—" Coenohita perlatus and C. clypeatus are found in all the
islands of Funafuti, often on the Pandanus-trees. During the
daytime the}"- hide uuder the heaps of coconut-shells and in holes,

but at night they swarm in every direction. They are used by the

natives as bait for fishing. C. perlatus occurs also in Eotuma,
where it is found on the beach sand-flats, but is not very
numerous."

4. Ccenobita clypeatus (Herbst), 1796.

Cancer clypeatus, Herbst, Naturg. Krabb. u. Krebse, ii. p. 22,
pi. xxiii. fig.' 2 (1796).

Pagurus clypeatus, Pabricius, Ent. Syst., Supp. p. 413 (1798).
Coenohita clypeata, Latreille, Pam. Nat. E. An. p. 277 (1826)

;

H. Milne-Edwards, H. N. Cr. ii. p. 239 (1837); Dana, U.S. Expl.
Exped., Crust, i. p. 473, pi, xxx. fig. 4 (1852).

Coenohita clypeatus, Ortmann, Zool. Jahrb. vi. Syst. pp. 315, 316,
pi. xii. fig. 20* (1892).

Three males and one female from Punafuti, one in a Turho
shell.
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5. CCENOBITA ETJGOSUS H. M.-Eclvv., 1837.

Ccenobita rugosa, H. Milne-Edwards, H. N. Cr. ii. p. 241 (1837)

;

Dana, U.S. Expl. Exped., Crust, i. p. 471, pi. xxx. figs, 1, 2

(1852).
Ccenobita cavi^pes, Stimpson, Proc. Ac. N. Sci. Philad. 1858,

p. 245.

Ccenobita rugosus, Ortinann, Zool. Jahrb. vi. Syst. p. 317, pi. xii.

fig. 22 (1892).

This species is " very common along the lagoon shores of Funa-
futi, and along the shore between tide-marks at Rotuma."

Four males from Funafuti, in shells of a Turbo and of two
species of Nerita. Twenty-two males and seventeen females from
Eotuma, one in a Turbo shell.

Var. PULCHER Dana, 1852 {loc. cit.).

Four male specimens and four females from Funafuti, in

Nerita shells. One male and five females from Eotuma.

Family Pagxjeid^.

Subfamily Pagtjrin^.

Genus Pagueus Fabr., 1798, resirictum.

6. Pagubus defoemis H. M.-Edw., 1836.

Pagurus deformis, H. Milne-Edwards, Ann. Sci. Nat. 2, ii. p. 272,

pi. xiii. fig. 4 (1836) ; id. H. X. Cr. ii. p. 222 (1837) ; Hilgendorf,

Mon.-Ber. Ak. Wiss. Berlin, 1878, p. 818, pi. iii. figs. 6, 7

;

Ortmann, Zool. Jahrb. vi. Syst. p. 288 ; Seraon's ' Forschungs-

reisen in Austral.' v. 1, p. 31 (1894).

Hilgendorf {he. cit.) and Ortmann (Zool. Jahrb. loc. cit.) have

both remarked that the males of this species show the female

openings on the second pair of walking-legs. I have attempted to

dissect a spirit-specimen in order to discover the condition of the

internal generative organs, but the preservation was so bad as to

render this useless. Another point of interest to determine would
be whether P. pedunculatus and P. asper, species closely allied to

the present, do or do not share this peculiarity with it. P. gem-
rnatus does not, to judge from a male specimen in Dr. Willey's

collection.

Of the two specimens of P. deformis in Mr. Gardiner's collec-

tion, both are males from Eotiima, and one is of interest in that

it has the female opening of the left side only, that of the right

side being completely absent.

7. Pagueus setifee H. M.-Edw. 1836.

Pagurus setifer, H. Milne-Edwards, Ann. Sci. Nat. 2, vi. p. 274

(1836) ; id. H. N. Cr. ii. p. 225 (1837) ; Hilgendorf, Mon.-Ber.

Ak. Wiss. Berlin, 1878, p. 815, pi. iii. fig. 8; de Man, Arch. f.
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Naturg. 53, i. p. 433 (1887); Ortmann, Zool. Jahi-b. vi. Syst.

p. 287, X. Syst. p. 275. Non de Haan, Faun. Japon. p. 209
(1850); Henderson, Tr. Linn. See. Lend. 2, v. ^t. 10, p, 420
(1893).

Eapagimis setifer, Haswell, Cat. A.ustral. Crust, p. 154 (1882).

This species is closely allied to P. <juttatus Olivier, so that it is

just possible that the record of the latter species from Funafuti
by Whitelegge (Funafuti Atoll, Crustacea, p. 143) may be a
mistake.

Mr. Gardiner says that P. setifer is " stated by the natives to be
very rare, and found only on the southern islands of the atoll.

It is caught on land at night."

One male specimen from Funafuti.

8. PAGUEtrs EUOPSis Dana, 1852.

Pagurus euopsis, Dana, U.S. Expl. Exped., Crust, i. p. 452,

pi. xxviii. fig. 6 (1852).

1 am informed by Mr. Gardiner that this species is caught on
land at night.

One female from Funafuti, two males from Eotuma.

9. Pagfeits punctulatus Olivier.

Pagurus pimctulatus, Olivier, Encycl. Meth. viii. p. 641 ; H.
Milne-Edwards, Ann. Sci. Nat. 2, vi. p. 273 (1836); id. H. N. Cr.

ii. p. 222 (1837) ; Dana, U.S. Expl. Exped., Crust, i. p. 451,

pi. xxviii. fig. 4 (1852).

One male and three females from Eotuma; the male in the

shell of a Malea ringens.

Genus Aniculus Dana, 1852.

10. Akiculus typicus Dana, 1852.

Pagurus aniculus, Fabricius, H. Milne-Edwards, Ann. Sci. Nat.

2, vi. p. 279 (1836) ; id. H. N. Cr. ii. p. 230 (1837).

Aniculus typicus, Dana, U.S. Expl. Exped., Crust, i. p. 461,

pi. xxix. fig. 1 (1852).

Pagurus (Aniculus) aniculus, Hilgendorf, Mon.-Ber. Ak. Wiss.

Berlin, 1878, p. 824.

One male from Eotuma. One male and one female from Funa-
futi, in Turbo shells.

Genus Calcintjs Dana, 1852.

11. Calcinus elegans (H. M.-Edw.), 1836.

Pagurus elegans, H. Milne-Edwards, Ann. Sci. Nat. 2, vi. p. 278,

pi. xiii. fig. 2 (1836) ; H. N. Cr. ii. p. 229 (1837).

Pagurus decorus, EandaU, Journ. Ac. Nat. Sci. Philad. viii.

p. 135 (1839).

Pboc. Zool. See—1898, No. XXXI. 31
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Caleinus elegans, Dana, U.S. Expl. Exped., Crust, i. p. 458,

p]. xxviii. fig. 10 (1852).

One male and four females from Funafuti. Two males and two
females from Rotuma.

12. Calcinus heebsti de Man, 1887.

Pagurvs tihicen, H. Milne-Edwards, Ann. Sci. Nat. 2, vi. p. 278
(1836); H. N. Cr. ii. p. 229 (1837); Atl. Cuv. E. An. pi. xliv.

fig. 3.

Pagurus lividus, H. Milne-Edwards, Ann. Sci. Nat. 3, x. p. 63
(1848).

Calcinus tibicen, Dana, U.S. Expl. Exped., Crust, i. p. 457 (1852) ;

Heller, 'Novara' Crust, p. 87 a86o) ; Henderson, 'Challenger'
Anom. p. 61 (1888); Whitelegge, Funafuti Atoll, Crust, p. 144
(1897).

Pagurus {Calcinus) tibicen, Hilgendorf, Mon.-Ber. Ak. Wiss.
Berlin, 1878, p. 823.

Calcimis herbstii, de Man, Arch, f . Naturg. 53, i. p. 437 (1887).
Calcinus Tierhsti, Ortuiann, Zool. Jahrb. iv. S3'st. p. 292 (1892).
Non Cancer tibicen, Herbst, Krabb. u. Krebse, ii. pi. xxiii. fig. 7

(1796).

? Pagurus Icevimanus, Eandall, Journ. Ac. Nat. Sci. Philad. viii.

p. 135 '(1839).

There can, I think, be no doubt that the Pagurus lividus of

Milne-Edwards is a mere colour-variety of this species. Beyond
the absence of colour, the only difference given in the definition is

that the legs are " fineraent pointillees," and this statement, as a

matter of fact, applies equally well to the most brilliantly coloured

specimens. On the other hand, I have Mr. Gardiner's authority

for stating that the specimens which I have considered to belong
to the var. lividvs were really colourless when alive, and have not

been merely bleached by the alcohol. One of them shows faint

traces of the characteristic brown patch on the left " hand."

One male and three females from Eoturaa ; eleven males and
thirteen females from Funafati. The Funafuti specimens are in

shells of the following genera of Gastropoda :

—

Ricinula, Angina,
Strigatella, Nerita, Piirpura, Perisfernia.

Yar. lividus (H. M.-Edw.), 1848. One male specimen and one
female from Eotuma. Two females from Funafuti in shells of

Nerita.

13. Calcinus gaimabdi (H. M.-Edw.), 1848.

Pagurus gaimardii, H. Milne-Edwards, Ann. Sci. Nat. 3, x.

p. 63(1848).
Calcinus gaimardii, Dana, U.S. Expl. Exped,, Crust, i. p. 457,

pi. xxviii. fig. 9 (1852).

Calcinus gaimardi. Ortmann, Zool. Jahrb. vi. Syst. p. 294
(1882).

Two males from Eotuma,
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14. Calcinus latens (Eandall), 1839.

Pagurus latens, Eandall, Journ. Ac. Nat. Sci. Phil. viii. p. 135
(1839).

Calcinus latens, Dana, U.S. Expl. Exped., Crust, i. p. 459,
pi. xxviii. fig. 11 (1852).

Six males and five females from Funafuti ; one in a Cerithium
shell. Four males and one female from Eotuma.

Genus CLiBAis'AEnjs Dana, 1852.

15. Clibastaeius cokalliivus (H. M.-Edw.), 1848.

Pagurus coralUnus, H. Milne-Edwards, Ann. Sci. Nat. 3, i.

p. -63 (1848).

Glihanarius coralUnus, Dana, U.S. Expl. Exped., Crust, i.

p. 468, pi. xxix. fig. 8 (1852); de Man, Arch. f. Naturg. 53, i.

p. 447 (1887); Ortmann, Zool. Jahrb, vi. Syst. p. 292 (1892).
Clihanarius ohesomamis, Dana, Proc. Ac. Nat. Sci. Philad. 1851.
Clibanarius glohosimnnus. Stimpson, Proc. Ac. Nat. Sci. Philad.

1858, p. 247.

Seven males and six females from Funafuti. In shells of
Purpurea, Peristernia, Cerithium, Nerita, liicinula, Angina.

16. Clibanabitjs jEquabilis Dana, 1852.

Clibanarius aequahilis, Dana, U.S. Expl. Exped., Crust, i. p. 464,
pi. xxix. figs. 4rt-/(1852).

Three males from Funafuti.

17. Clibanabitjs zebea Dana, 1852.

Clihinarius zebra, Dana, U.S. Expl. Exped., Crust, i. p 465,
pi. xxix. figs. 5 a-d (1852).

Two males from Funafuti.

Grenus Diogekes Dana, 1852.

18. DioaENES PALLESCENS "Whitelegge, 1897.

Diogenes pallescens, Whitelegge, Funafuti Atoll, Crust, p. 141
pi. vi. figs. 2 a, b, c (1897).

Two males from Funafuti.

Subtribe GALATHEINEA.

Family G-alatheid^.

Genus Galathea Fabricius, 1798.

19. Galathea affinis Ortmann, 1892.

Galathea affinis, Ortmann, Zool. Jahrb. vi. Syst. p. 252, pi. xi,

fig. 9 (1892).

Three males from Eotuma. Two males from Funafuti.
31*
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Subtribe POECELLANINEA.

Family Poeceilanid^.

Genus Peteolisthes Stimpson, 1858.

20. Peteolisthes lamaecki (Leacb), 1820. (Plate XXXVI.
figs. 1,1 «, 16,2.)

(l)Type.

Pisidia lamarckii, Leach, Diet. Sci. Nat. xviii. p. 54 (1820).

Porcellaua speciosa, Dana, U.S. Expl. Exped., Crust, i. p. 417,

pi. xxvi. iig. 8 (1852) [in part].

Po)-ceUaiia helJis, Heller, ' XoA^ara ' Crust, p. 7fi, pi. vi. fig. 4

(1865).
Porcellana dentata, de Man, Journ. Linn. Soc. Lond. xxii. p. 216

(1888).
PetrolistJies speciosus, Stimpson. Proe. Acad. Xat. Sci. Philad.

1858, pp. 227 & 241 ; Ortmanu, Zool. Jahrb. vi. Svst. p. 262

(1892); ?Wliitelegge, Funafuti Atoll, Crust, p. 144 (1897).

PetroKsthes Jiaswelli, Miers, Eep. Zool. Coll. ' Alert,' p. 269,

pi. xxix. fig. A (1884) ; Whitelegge, Funafuti Atoll, Crust, p. 144

(1897).
Porcellana {PetrolistJies) deniata, de Man, Arcb. f. JVaturg. 53,

i. p. 409, pi. xviii. fig. 7 (1887).

PetrolistJies lamarchi, Stimpson, Proe. Ac. jS"at. Sci. Phil. 1858,

p. 227 ; Miers, Eep. Zool. ' Alert,' pp. 268 & 557 (1884) ; Ort-

mann, Semen's ' Forschungsreisen in Austral.' v. 1, p. 26(1894).

(2) Var. ASiATicrs (Leach), 1820,

Pisidia asiatica, Leach, Diet. Sci. Nat. xviii. p. 54 (1820) ;

Desmarest, Consid. sur les Crust, p. 198.

Porcellana asiatica. Gray, Zool. Misc. p. 15 (1831) ; H. Milne-

Edwards, H. N. Cr. ii. p. 252 (1837) ; Eichter's Decap. Ins.

Mauritius, p. 159, pi. xvii. fig. 13 (1880).

Porcellana armata, Gibbes, Proe. Am. Assoc, iii. p. 190 (1850) ;

id. Proe. Elliot Soc. i. p. 11, pi. i. fig. 4 (1854) ; v. Martens, Arch,

f. Naturg. 38, i. p. 121, pi. v. fig. 11 (1872).

Porcellana speciosa, Dana, U.S. Expl. Exped., Crust, i. p. 417

(1852), in part.

Porcellana qundlacJiii, Guerin, de la Sagra's Hist. Cuba, Anim.
Artie, p. 39,' pi. ii. fig. 6 (1857) ; v. Martens, Arch. Xaturg. 38,

i. p. 122, pi. v. fig. 12 (1872), >('.

Porcellana leporina, Heller, Verb, zool.-bot. Ges. Wien, p. 523

(1862); ' Novara ' Crust, p. 78, pi. vi. fig. 7 (1865).
_

PetrolistJies asiaiicus, Stimpson, Proe. Acad. Nat. Sci. Phil. 1858,

p. 227 ; de Man, Zool. Jahrb. ix. Syst. p. 376 (1896), ./mi;.

PetrolistJies armatiis, Stimpson, Proe. Ac. Xat. Sci. Philad. 1858,

p. 227 ; Ann. Lvc. N.Y. vii. p. 73 (1862) ; Streets, Proe. Ac.

Nat. Sci. Philad. 1871, p. 204 ; Lockingtou, Ann. Mag. Nat. Hist,

5, ii. p. 339 (1878) ; Kingslev, Proe. Acad. Nat. Sci. Phil. 1879,
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p. 406; Henderson, ' Challenger ' Anom. p. iOo (1888); Heil-
prin, Proc. Ac. Nat. Sci. Phil. 1888, p. 320; Ortmann, Dec.
Schiz. Plankton Exped. p. 51 (1893) ; Zool. Jahrb. x. Syst. p. 280
(1897).

Petrolisthes marginatus, Stimpson, Ann. Lye. Nat. Hist. vii.

p. 74 (1862).

Petrolisthes leporinoides, Ortmann, Zool. Jahrb. vi. Syst. p. 263
(1892) ; Semon's 'Porschungsreisen in Austral.' v. 1, p. 26 (1894).

Petrolisthes dentatus, Henderson, Tr. Linn. 8oc. Loud. 2, v. p. 426
(1893).

Petrolisthes dentatus var., de Man, Zool. Jahrb. ix. Syst. p. 374
(1896), in part.

Petrolisthes lamarcici var. asiaticus, Miers, Zool. ' Alert,' pp. 269
& 557 (1884).

(3) Var. EUFESCENs (Heller), 1861.

? Porcellana dentata, H. Milne-Edwards, H. N. Crust, ii. p. 251
(1837) ; Dana, U.S. Expl. Exped., Crust, i. p. 419 (1852). .

Porcellana rufescens, Heller, Sitz.-Ber. Ak. Wiss. Wien, xliv.

p. 255, pi. ii. fig. 4 (1861); ' Novara ' Crust, p. 76 (1865);
?Kossmann, Ergebu. Zool. Eeise, ii. 1, pp. 75-78 (1880).

Petrolisthes dentatus, Stimpson, Proc. Ac. Nat. Sci. Philad. 1858,
p. 227 ; Haswell, Cat. Aastr. Crust, p. 146 (1882) ; Ortmann,
Zool. Jahrb. vi. Syst. p. 262 (1892).

Porcellana {Petrolisthes) rufescens, Hilgendorf, Mon.-Ber. Ak.
Wiss. Berlin, p. 825, pi. ii. fig. 7 (1878).

Petrolisthes lamarcici, Ortmann, Semon's ' Forschungsreisen in

Austral.' v. 1, p. 26 (1894), in part.

The full synonymy which I have felt obliged to give for this
very variable species reveals the remarkable fact that it has been
described under no fewer than twelve names. In default, how-
ever, of any reliable separating character of specific value, I am
compelled to include all its various forms under one head.

Colour is of course useless to us as a specific character. It is

here very variable, and its variations run coimter to those of other
characteristics. The extreme forms are on the one hand almost
white, and on the other dark red blotched with dark purple. The
P. speciosus of Dana comprised light-coloured forms with red or
purple spots. Some of these varieties are extremely beautiful.

Again the number, size, and arrangement of the teeth on the
inner side of the wvist of the chelae show great variations. But
the number increases with age, and the limbs of the two sides are
often different, so that any distinctions founded on these must
be abandoned. Extreme forms are :—(1) a wavy edge with a
large hump at the near end, and (2) the same edge bearing a row
of five well-defined teeth, with hints of a sixth. The teeth may be
sharp or blunt in otherwise similar forms, or may become bicuspid,
seemingly by two running together. Leach's orignal P. lamarclcii

had three teeth ; P. asiaticus Leach, P. leporina Heller, P. lepori-

noides Ortmann, P. armatus Gribbes, and P. gundlachii Guerin,
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resemble it iu this respect. In P. margiaatus Stimpsou the

jiumber tends to incre<ase. P. hellis Heller, P. speciosus Dana,
P. haswdli Miers, P. dentata H. M.-Edw., and P. rw/escens Heller,

have at least tour.

The spines on the upper edge o£ the merus of the walking-legs

are another character which it has been attempted to use as specific.

They are, however, so inconstant, and form such a complete series,

from specimens with an almo:<t straight edge (Plate XXXVI. fig. 1 a),

through those with imbricating scales, to those with well-marked
spines, that it seems impossible to make use of them. The best-

marked of these spines is about a third of the length from the far

end of the joint (fig. 1 h). Often this spine appears on one or a

few legs only, and as often as not the legs of the two sides do not
agree. In Leach's original specimen of P. asiaticus in the British

Museum, the lirst two walking-legs on the left side alone show
spines. The type specimen of P. lamarclcii is without them.
Then there is the epibranchial spine, whose presence or absence

would seem to afford an excellent criterion for our purposes.

According to Ortmaun, however (Semon's ' Forschungsreisen in

Austral.' loc. cit.), this is not of specific value, since it occurs in

specimens from the same locality as, and in other respects exactly

resembling, forms without such spines.

Ttie breadth of various joints of the limbs varies, but is not to

be relied upon, since it appears to alter with age.

Lastly, I have ventured to name a new yariety, Jimbriatus, from
the fact of its possessing a more or less plentiful fringe of hairs

to the outer margin of the " hand " (Plate XXXVI. fig. 2).

The following key indicates the characters attaching to those

varietal names which it appears advisable to retain :

—

A. With an epibranchial spine. Colour tenda to sprinkling of red spots on
lighter ground.

i. Without a fringe to the outer side of the chelse.

1. Without spines on the anterior margin of the merus of any walking-
leg r^?;c (Leach), 1820.

2. With at least one spine on the anterior margin of the merus of at

least one of the walking-legs. Usually with spines on several legs.

Var. asiaticus (Leach), 1820.

ii. With a scanty or plentiful fringe to the outer side of the chela. With or
without spines on the anterior margins of the walking-legs.

Var. fiiubriatus, nov.

B. Without an epibranchial spine. Colour tends to red or white with large

blotches of purple or blue. Attains a lai-ger size tlian (A), has a greater

aver;\ge of teeth on the inner margin of the wi-ist, but none on the merus
of any walking-leg. Exhibits its peculiarities in small specimens, and is

therefore not merely a collection of older individuals. Possibly a distinct

species Var. n/fescais (Heller), 1861.

1 should have used Milne-Edwards's name of dentatus for this

latter form, since his definition would agree very well with the spe-

cimens, but de Man states very positively (Zool. Jahrb. ix. p. 374)
that he has had the original specimens sent him from Paris and
that they possess an epibranchial spine. Should there not be, ns
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Oi-tmann suspects (Semon's Torschungsreisen in Austral.' loc. cit),

a mistake about these specimens, dentatus thus becomes a synonym
for lamarchii Leach, and rufescens Heller is next in order of

priority among the names for forms without an epibi'anchial spine.

The specimens of var. Jiinhriatus nov. are all small (carapace
4-5 mm. loug) and are of a white or yellow colour with red spots.

There is a very distinct difference in coloration between the
E.otuma and Funafuti specimens of this species, the latter being
much lighter in colour than the former. This diffei'ence runs
through all the varieties, and I am informed by Mr. G-ai-diner

that the specimens have not undergone much change of colour

since they were collected.

Five males and tA\o females from Rotuma ; two males and five

females from Funafuti.

Var. asiaticus (Leach), 1820. (Plate XXXVI. lig. 1 b.)

Eight males and four females from Eotuma; two females from
Funafuti.

Y-dv. Jimbriatus, uov. (Plate XXXVI. fig. 2.)

One male and two females from Botuma ; one male and oue
female from Funafuti.

Var. rufescens (Heller), 1861.

Five males and seven females from Eotuma ; four males and
three females from Funafuti,

Subtribe HIPPINEA.

Family Hippidje.

Genus Eemipbs Latr., 1806.

21. Eemipes PACiwcus Dana, 1852. (Plate XXXVI. figs. 3 a-i.)

Remipes pacificus, Dana, U.S. Expl. Exped., Crust, i. p. 407,

pi. XXV. fig. 7 (1852) ; de Man, Zool. Jahrb. ix. Syst. p. 476 (1897),
X. Syst. p]. xxxiii. fig. 53 (1898).

Memipes testudinarius, Miers, J. Linn. Soc. Lond., Zool. xiv.

p. 318, pi. V. tig. 2 (1879).

Bemijjes adactylus, Ortmann, Zool. Jahrb. ix. Syst. p. 228 (1897).

Of forty-one specimens of this species from Funafuti all had
the normal number of joints to the second antennae. Of seventy-

six specimens from Eotuma no fewer than eight, or more than ten

per cent., showed abnormalities. In oue of this eight the two sides

varied alike, both having a 3-jointed fiagellum, as opposed to the

two-jointed noi'mal form. Five of the remaining seven had the

fiagellum of the left antenna normal, while, in the right, one
specimen had the penultimate joint partially divided into two

;

two specimens had three joints, one had four joints, and one had
five joints. The remaining two abnormal specimens had the right

antenna normal, while in the left the flagellum was three-jointed.

One of these latter was the only abnormal male, all the rest beir,';
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females, some bearing eggs. The length of the carapace varied

from 12 to 20 mm., and there was no correspondence between the
size of the individuals aud the number of joints in their antennae.

No two of the abnormal antennae were exactly alike. Thanks
to the excellent diagnoses given by de Man (joe. cit.) for the

festudinarhis-growp of Remljijes, I have been able to satisfy myself
that all tlie above specimens, including the first-mentioned with
three-jointed flagella on both the second antennae, were true

R. pacificus.

On Plate XXXVI. fig. 3 a represents a normal second antenna
in this species ; figs. 3 h-i show the abnormal specimens in the
order in which I have alluded to them.

Twenty-nine males and eleven females from Funafuti ; eighteen

males and fifty-eight females from iiotiima.

EXPLANATION OF PLATE XXXVI.

Fig. 1. Peirolistkes lamarcki (Leach), x 1^, p. 464.

la. „ „ „ right third leg.

1 b. „ „ var. asiaticus (Leach), right third leg, p. 467.

2. ,, „ \a,r.fimbriatics, nov., x3, p. 467.

3a-i. Eemipes pacificus, Dana, second antennte, x7, p. 467.

a, normal form ; b-i, abnormal.

b-ff, right antennae ; h & i, left antennse.

a-h, 2 ; i, <S-

Note.—Errata in Part I. of this paper:—On pp. 33, 1. 30, and 37, 1. 4,

for " Blanche Eay, Loyalty Islands," read " Blanche Bay, New Britain." On
p. 34, 1. 25, omit " smooth."

3. Report on the Gephyrean Worms collected by INIr. J.

Stanley Gardiner at E-otuma and Funafuti. By Arthur
E. Shipley, F.Z.S., Fellow and Tutor of Christ's

College, Cambridge, and University Lecturer in the

Advanced Morphology of the Invertebrata.

[Eeceived May 13, 1898.]

(Plate XXXVII.)

The Gephyrea collected by Mr. J. Stanley Gardiner dui-ing his

visits to E-otuma and Funafuti in the years 1896-97 comprise
specimens of two species of the Echiuroidea and twelve of the

Sipunculoidea. Of the latter, two species of ISijmnculus are iu my
opinion new, whilst a third, Physcosoma ^ varians Kef., is, so far as

I know, recorded for the first time from the Pacific.

In nearly all the cases where species are common to the two
localities, the specimens from Funafuti were considerably smaller

than those from Eotuma.

' The reason for adopting the generic name Phi/scosoma in place of Phymosoma
{Phymosomum Quatrefages) is given by Selenka in the Zool. Anz. Band xx.
No. .f)46,

1897, p. 460.
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1. SiPXTNOULUS TASTUS Sel. & Biilow.

One specimen from Eotuma, numerous smaller specimens from
Funafuti.

In the analytical key in Selenka's " Sipunculiden " ^ the number
of longitudinal muscles in this species is given as 31, but in the

description of the _species the number is 27. In the present

specimens the numflfr varies from 25 to 27 in different regions of

the body, neighbouring bands sometimes, though not very often,

fusing with one another. The characteristic diverticula on the

hind-gut are well marked.
The numerous specimens from Funafuti are all comparatively

small, being about 5-7 cm. in length ; the single example from
Eotuma measured 16 cm. in length with its introvert retracted.

Mr. Grardiner reports that this species is extremely common on the

outer reef under the loosely cemented masses of rock.

Besides the specimens from Eotuma and Funafuti, the species is

also recorded from Jaluit and Mauritius.

2. SiPTJNCUitrs KOTUMANUS, n. sp. (Plate XXXVII. figs. 1, 2,

&3.)

Eight specimens fi'om Eotuma.
This species is closely allied to S. cumanensis Kef. and S. eclulis (?)

Lamarck. It, however, differs from them in having but 14
longitudinal muscle-strands instead of 21. It is perhaps more
closely allied to S. ctonanensis, but it has no dissepiments and no
diverticulum of the alimentary canal.

This species is very long and slender. The largest specimens
are between 21 and 22 cm. in length when fully extended, and
vary from 1 cm. to 1*5 in breadth. Of this the introvert forms
perhaps -^. The skin is glistening grey, with certain blackish

papUlse scattered over the surface (fig. 3) ; these, however, become
closely and regularly arranged in rows on the proboscis. The
cuticle has in many places separated from the underlying skin.

The circular muscles are in rings with very numerous anastomoses.

The head has numerous (some 40-60) short pointed tentacles which
surround the excentrically placed mouth (fig. 1). The external

opening of the anus is conspicuous (fig. 2), and the brown tubes

open very slightly in front of it. The rectum is attached by
numerous strands to the body-wall. The alimentary canal has
many coils (30-40), and is not attached by any muscle-strands

except at the posterior end, where there is a spindle-muscle
running to the hind end of the body-wall.

The ventral retractors are very long, half as long as the body

;

they take their origin from the 2nd and 3rd longitudinal muscles,
countmg the muscle which lies next the nerve-cord as the 1st.

The dorsal retractors are much shorter, not more than |, and some-

"^ Eeisen im Archipel der Philippinen, II. Theil, iv. Band, 1 Abth. Wiesbaden,
1883.
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times but ^ as long as the ventral. They arise some distance in front

of the ventral i-etractors. The ova are spherical.

This species is found fairly coinmou under the throwu-up
masses of coral-rock close to the edge of the reef.

3. SiPUNCULUs FUNAFUTI, 11. sp. (Plate XXXVII. figs. 4 & 5.)

Numerous specimens from runafuti. ^ji^

These forms are from 5-8 cm. long, and 5 6m. broad; they taper

at the posterior end into a sharp tail (fig. 4). All the specimens

were limp and flabby when plai-ed in my hands, liut when immersed
in water th^-y became plump and regained their form. They are

silvery white in colour and rather transparent. With one excep-

tion (fig. 4) the intro\ert is retracted, but this exception shows the

circle of tentacles surrounding the mouth. The cuticle in many
cases is separate from the skin, which bears scattered papillae

(fig. 5). The number of longitudinal muscles is 14 or 15 and there

are few anastomoses. The two ventral retractors arise from two
longitudinal muscles some way behind the two dorsal retractors,

each of which has its origin in a single muscle. There are no
hooks in the introvert, but the papillse tend to range themselves in

circular rows near the mouth. The intestine has few coils, 8-12,

and is free but for the spindle-muscle attached to the tip of the

tail. There are no diverticula. The brown tubes are small and
free, they open at the same level as the anus.

The habitat of this species is the same as that of S. vastus, with

which it is usually found.

4. Physcosoma nigrescens Kef.

Several examples from Funafuti. The species extends through
the Pacific and Indian Oceans to the Red Sea.

The members of this species and of the three followmg are found
under the loosely massed rocks of the outer reefs, and also in tubes

excavated in solid coral-rock.

5. Physcosoma pacieicum Kef. (Plate XXXVII. fig. 6.)

One specimen from Kotuma and numerous specimens from
Funafuti. This species has previously been described from the

Pacific and Indian Oceans and from tlie Red Sea.

The Rotuma specimen was without its head, and although the

introvert was not fully extended it attained a length of 16 cm.,

considerably longer than any of the Funafuti specimens (fig. 6).

The posterior sixth of the same specimen was curiously narrowed

by the contraction of the circular muscles, so that a sort of tail,

which bristles with the closely compressed papillae, is formed.

The brown tubes extend into this portion, which is traversed

by the spindle-muscle, but the intestine does not extend into it.

6. Physcosoma scolops Sel. & de Man.

Several specimens of varying size, all with their introvert re-

tracted, fi'om Funafuti. This species also occurs at Singapore,

the Philippines, and in the Red Sea.
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7. Physcosoma tarians Kef.

One specimen from Funafuti. Selenka describes this species

from several centres in the West Atlantic, but I have met with no
mention of its occurrence in the Pacific Ocean.

8. Phtscosoma microdontoton Sluit.' (Plate XXXVII. fig. 7.)

Several specimens from Funafuti and liotuma-

Mr. Gardiner's specimens agree well with iSluiter's diagnosis of

this species, except in the matter of size. Several of them are

over 5 cm. in length, whereas Sluiter gives 1"5 cm. for the length

of his Malayan forms ; but as no reproductive oi'gans \Aere observed
in his specimens, it is possible that they were immature forms.

The gonads are very visible in tlie forms at my disposal at the

base of the ventral muscles. In all other respects these specimens
agreed with Sluiter's description.

9. Physcosoma dentigeruji Sel. & de Man.

Many specimens from Funafuti and Eotuma.
The species is very characteristic and easy to recognize from its

lai-ge papillje confined to the back of the introvert and trunk, and
from its coloration. Selenka records it from the Philippines.

10. AsPiDOsiPHON ELEGANs Cham. & Bysenh. (Plate XXXVII.
fig. 8.)

Seven specimens from Funafuti. Previously described from the
Pacific, Philippines, and the Ited Sea. Both this and the next
named species were found in tubes bored in the dead coral of the
reef.

11. AspiDosiPHON KLUNZiNGERi Sel. & Biilow. (Plate XXXVII.
fig. 9.)

One specimen from Funafuti. Previously described from
Koseir.

The specimen had been injured and the alimentary canal and
brown tubes protruded from a hole in the body-wall, and were
broken : consequently it was impossible to see some of the character-

istic features of tliis species. The shape of both anterior and
posterior shields, the position and structure of the retractors, the
number and shape of the longitudinal muscles left, however, little

doubt that the specimen belonged to the species A . Uunzingeri Sel.

& Biilow.

12. Ol(eosiphon aspeegillum Quatr. (Plate XXXVII. fig. 10.)

One specimen from Funafuti. Previously described from numer-
ous localities in the Indian and Pacific Oceans.

The specimen is about 6 cm. in length, apparently a medium
size, as those described by Sluiter ° varied from 3-5 cm, to 7-5 cm.

^ Beitr. z. d. Kenntniss der Gephyreen, IV. Mitth., Natuurk. Tijdschr. Nederl.
Ind., Bd. xliii.

2 Natuurk. Tijdschr. Nederl. Ind., Bd. xliii. p. 26.
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Nevertheless there was no trace of calcareous deposit on the shield

at the base of the introvert, around the spirally arranged papillsB

of this part of the body.

13. Thalassema catjdex Lampert. (Plate XXXVII. fig. 11.)

Two specimens from Eotuma ; also recorded from the Indian

Ocean and the Red Sea.

Lampert ' gives no details of the size of this species, except that

it is very different in different specimens. The smaller of my two

specimens measured just under 5 cm. from the mouth to the

posterior end, and the length of the proboscis was 1-8. The

corresponding measurements in the larger specimen were 7 cm.

and 2-5. The last mentioned auimal was very rotten and little

could be made out of its internal anatomy ; the six brown tubes

were enormously distended and occupied a large portion of the

body-cavity
;
presumably they were £uU of generative cells, but

the "animal was too decayed to determine this. In the other specimen

the three pairs of brown tubes were normal, the anterior seemed to

me to open between or just behind the pair of hooks, but this point

could only be satisfactorily determined by sections.

The large specimen, in spirit, was a dirty brown ; the small was

olive-green in colour. The longitudinal bundles of muscles were

clearly visible externally (fig. 11).

Lampert gives no figure, so I have added one.

This species was found under the growing coral near the outer

edge of the reef.*o^

14. Thalassema tegbande Lampert. (Plate XXXVII. fig. 12.)

One specimen from Eotuma, also found in the Philippines.

Like Lampert I had only a single specimen, and, like his, mine

bad no proboscis. There was no trace of one and no scar to

indicate that there ever had been one, and I am inclined to

think that this species may be without a proboscis (fig. 12).
_
The

mouth is terminal and central, and but for the hooks there is no

external indication as to which is the anterior end. The skin

is thin and papery and so transparent as to allow the white and

red fragments of coral in the intestine to shine through. No signs

of longitudinal or circular muscles can be detected even with a

lens. Numerous pigmented papillae are scattered over the skin,

and thev become concentrated at the anterior end of the somewhat

lemon-shaped body. The length of the body is 3-5 cm., the greatest

breadth 1-4 era.

Unfortunately the preserving fluids had not penetrated the body

and the interior was in a sad state, and only traces of the brown

tubes could be seen. Lamport says there are three pairs. The

long brown anal tubes were left, but the alimentary canal had.

broken up in many parts, and the body-cavity was full of pieces of

1 ZeitBchr. wiss. Zool. Bd. xxxix. 1883, p. 334.
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shell and coral which had escaped from it. The ventral vessel and

nerve-cord were conspicuous.

As only one specimen of this species has hitherto heen described,

it is peculiarly unfortunate that the state of preservation of the

one I had precluded minuter investigation.

EXPLANATION OF PLATE XXXVH.

Fig. 1. S. rotumanus, n. sp., p. 4fi9. Head, x4.
2. „ „ Anus and surrounding skin, X4.
3. ,, „ A portion of the skin to show tbe densely black

papillge and the arrangement of the circular muscles, x4.
4. S. funafuti, n. sp., p. 470. The oesophagus in this specimen is slightly

everted in the centre of the crown of tent!\cles. Nat. size.

5. S. funafuti, n . sp. A piece of skin from the middle of the body showing

the longitudinal and circular muscles and the scattered papillte.

Highly magnified.

6. Physcosoma pacificiim Eef., p. 470. The posterior narrow tail of the

animal, showing the last loop of the intestine, the spindle-muscle,

and the backward extension of the nephridia—black—to the extreme

posterior end of the body. Nat. size.

7. Physcosoma microdontoton Sluit., p. 471. a. Entire animal, x4.
h. Head viewed en face, X 12.

8. Aspidosiphon elegans Cham. & Eysenh., p. 471. a. Entire animal, x2.
b. Anus and anterior shield, X .5. c. Posterior shield, X 10. d. Hook,
highly magnified.

9. Aspidosiphon klun::ingeri Sel. & Biilow, p. 471. a. Entire animal.

X2. b. Posterior shield. X4. c. Anterior shield. x4.
10. Clceosiplion aspergillum Quatr., p. 471. a. Entire animal, X2. b. A

ieyt papillse, more higlily magnified.

11. Thalasseyna caudcx Lamp., p. 472. Ventral view, nat. size.

12. Tka/assema vegrande Lnvap., p. 4c72. Ventro-lateral view, yVo.

3. Fourth Report on Additions to the Batracfiian Col-

lection in the Natural-History Museum.^ By G. A.

BOULENGER, F.R.S.

[Received May 17, 1898.]

(Plates XXXVin. & XXXIX.)

Owing to the increasing attention paid by zoological collectors

to this much neglected group of Vertebrates, the number of

species of Tailless Batrachians represented in the National Col-

lection is steadily rising. In the Second Eeport, published in

1890, I pointed out that the increase in the number of species of

which specimens had been acquired has been at the rate of 10 per
annum from 18.58 to 1868, of 15 from 1868 to 1882, of 16 from
1882 to 1886, and of 18^ from 1886 to 1890. It has risen to

19| from 1890 to 1894, and to 28| from 1898 to the present date,

as shown by the following list.

A proportional increase in the additions to the collection of

Tailed Batrachians is also observable on comparison with the
previous lists.

1 Cf. P. Z. S. 1894, p. 640.
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*16. Arthroleptis hotter/i Blgr. Ann. Mus. Genova, (2) xv. 1895,

p. 16.—Somaliland (Bottego).

*17. Arthroleptis minutus Blgr. P. Z. S. 1895, p. 539.—-Somali-

land (Donaldson Smith).

*18. Arthroleptis moorii Blgr. infra, p. 479.—L. Tanganyika
{Moore).

*19. Mantidaciylus majori Blgr. Ann. & Mag. N. H. (6) xviii.

1896, p.' 420.—Madagascar {Forsyth Major).

20. Mantidaciylus albofrenatus F. Miiller, Verb. nat. Ges.
Basel, X. 1892, p. 197.—Madagascar {Majastre, Forsyth

Major).

*21. Bliacophorus majori Blgr. Ann. & Mag. N. H. (6) xvii.

1896, p. 404.—Madagascar {Forsyth Major).

*22. Bhacojjhorus mocquardi Blgr. t. c. p. 402.—Madagascar
{Majastre).

*23. Bhacop>horns perace(R Blgr. op. cit. xviii. 1896, p. 421.

—

Madagascar {Forsyth Major).

*24. Bhacophorus macroscelis Blgr. op. cit. xra. 1896, p. 404.

—

Borneo {Everett).

*25. Bhacophorus hosii Blgr. op. cit. xvi. 1895, p. 169.—Borneo
(Hose).

*26. Bhacophorus monticola Blgr. op. cit. xvii. 1896, p. 395.

—

Celebes {Everett, Sarasin).

*27. Bhacophorus fasciatus Blgr. op. cit. xvi. 1895, p. 169.

—

Borneo {Hose).

*28. Bhacophorus nigrojiaJmatiis Blgr. t. c. p. 170.—Borneo
(Hose).

29. Bhacophorus brachyehir Bttgr. Zool. Anz. 1882, p. 480.

—

Madagascar '.Majastre).

30. Chiromantis xerampdina Ptrs.—Brit. E.Africa {Ansorge.

Betton).

*31. Lvalus vittiger Blgr. Ann. & Mag. N. H. (6) xix. 1897,

p. 106.—Java {Fruhstorfer).

*32, Lralus leitensis Blgr. t. c. p. 107.—Leyte, Philippines

( Whitehead).

*33. Ixcdus mindorensis Blgr. 1. c.—Mindoro ( Whitehead).
34. Ixalus himaculatus Ptrs.—Borneo {Everett).

35. Bappia thomensis Bocage, Jorn. Sc. Lisb. xlii. 1886,

p. 74.—S. Thome {Moller).

36. Bappia cpdnquevittata Bocage.—Stanley Palls.

37. Bappia tristis Bocage.—Lower Congo.
*38. Bappia molleri Bedriaga, Amph. Eept. Guinee (1892),

p. 10.—St. Thome (Moller).

39. Bapp)ia rutenhergii Bttgr.—Madagascar (Greening).

*40. Megalixcdus hrachycnemis Blgr. Ann. & Mag. N. H. (6)
xvii. 1896, p. 404,—IVyassaland (Johnston).

*41. Megcdixidus gramineus Blgr. Ann. Mus. Geneva, (2) xviii.

1893, p. 721.—L. Eudolf (Bottego).

*42. Hylamhatesjohnstoni Blgr. P. Z. S.'l897, p. 803.—Nyassa-
land (Johnston).
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*43. Phyllohates infraguitatus Blgr. op. cit. 1898, p. 118.

—

Ecuador (Rosenberg).

44. CoJostethvs laHnams Cope.—Colombia and Ecuador
(Rosenherg).

*45. Oreojjliriinella qmlchii Blgr. Ann. & Mag. X. H. (6) xvi.

lS95/pp. 125, 522.—Brit. Guiana (Qnelch).

46. Splienophryne conmta Ptrs. & Doria.—Xew Guinea
(van Rcnesse).

*47. Si>henophriine verrucosa Blgr. Ann. Mus. Genova, (2)
xviii. 1898, p. 707.—New Guinea (Anthony).

*48. Sphenoj^hryne hrim Blgr. 1. c—Xew Guinea (Zoria).
*49. Sphenophryne aides Blgr. t. c. p. 70S.—New Guinea

(Loria).

50. Splienophryne liroi Mehely, Term. Fiizet. Budapest, xx.

1897, p. 411.—Xew Guinea (Loria).

*51. Splienopliryne antlwnyi Blgr. Ann. & Mag. N. H. (6)
xis. 1897, p. 10.—New Guinea (Anthony).

*52. Sphenophryne montkola Blgr. t. c. p. 508.—Lombok
(Everett).

*53. Sphenophryne variahilis Blgr. op. cit. xviii. 1896, p. 64.

—

Celebes (Sarasin, Everett).

54. Calophrynus calcaratus Mocq. Bull. Soc. Philom. (8) \n.

1895, p. 108.—Madagascar.
*55. Calophrynus hrevis Blgr. Ann. & Mag. N. H. (6) xvii.

1896, p. 403.—Madagascar (Last).

*56. Engystoma horneense Blgr. op. cit. xix. 1897, p. 108.

—

Borneo (Hose).

*57. Microhyla palmipes Blgr. 1. c.—Java (Fruhsforfer).

*58. Microhyla bungurana Gthr. Nov. Zool. ii. 1895, p. 501.

—

Great Natuna (Everett).

*59. Phrynixalus oxyrhinvs Blgr, infra, p. 480.—St. Aignan
Island, New Guinea (MeelS).

*60. Mantopihryne lateralis Blgr. Ann. & Mag. N. H. (6) xix.

1897, p. 12.—New Guinea (Anthony).
*61. Mantophryne robusta Blgr. infra, p. 480.—St. Aiguan

Island, New Guinea (Aleek).

*62. Liop}hryne rhododactyla Blgr. Ann. & Mag. N. H. (6) xix.

1897, p. 11.—New Guinea (Anthony).
*63. Liophryne brevis Blgr. 1. c.—New Guinea (Anthony).
*64. Xenorhina atra Gthr. Nov. Zool. iii. 1896, p. 184.—New

Guinea (Day).

*65. Dyscophus grandiclieri Blgr. Ann. & Mag. N. H. (6) xvii.

1896, p. 404.—Madagascar (Last).

*66. Hijlodes anomalus Blgr. P. Z. S. 1898, p. 119.—Ecuador
(Rosenberg).

*67. Hylodes raniformis Blgr. Ann. & Mag. N. H. (6) xvii,

1896, p. 19.—Colombia (Rosenberg).

68. Hylodes ranoides Cope, Proc. Amer. Pbilos. Soc. xxiii. 1886,

p. 275.—Nicaragua (RothschuJi), Costa,^xca (Underwood).
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*69. Hylodes undei'woodi Blgr. Ann. & Mag. N. H. (6) xviii.

1896, p. 340.—Costa Eica {Underwood).

*70. Hylodes loncjirostns Blgr. P. Z. S. 1898, p. 120.—Ecuador
{Rosenberg).

*71. Hylodes achatinus Blgr. 1. c.—Ecuador {Rosenberg).

*72. Hylodes alfredi Blgr. infra, p. 480.—Vera Cruz, Mexico
{Duges).

73. Hylodes rugosus Ptrs.—Nicaragua {Rothschuh).

*74. Hylodes gularis Blgr. P. Z. S. 1898, p. 121.—Ecuador
{Rosenberg).

*75. Hylodes discoidalis Peracca, Boll. Mus. Torin. s. 1895,

no. 195, p. 24.—Tucuman {Turin Mus.)

*76. Hylodes bufoniformis Blgr. Ann. & Mag. N. H. (6) xvii.

1896, p. 19.—Colombia {Rosenberg).

*77. Hylodes latidiscus Blgr. P. Z. S. 1898, p. 121.—Ecuador
{Rosenberg).

*78. Hylodes erijthropleura Blgr. Ann. & Mag. N. H. (6) xvii.

1896, p. 20.—Colombia {Rosenberg).

79. Hylodes cerasinus Cope.—Costa Bica {Underwood).

80. Hylodes poly2)tychus Cope, Proc. Amer. Philos. Soc. xxiii.

1886, p. 276.—Nicaragua {Rothschuh), Costa Eica {Un-

derwood).

*81. Syrrhopus areolatus Blgr. P. Z. S. 1898, p. 122.—Ecuador
{Rosenberg).

82. Ceraiophrys cristiceps E. Midler, Verb. nat. Ges. Basel,

vii. 1883, p. 279.—Eio Janeiro {Greening).

*83. Paludicola borellii Peracca, Boll. Mus. Torin. x. 1895,

no. 195, p. 26.—Tucuman {Turin Mus.).

*84. Leptodactylus pulcher Blgr. P. Z. S. 1898, p. 122.—Ecua-
dor {Rosenberg).

*85. Leptodactylus maculilabris Blgr. Ann. & Mag. N. H. (6)

xvii. 1896, p. 404.—Costa Eica {Underwood,).

*86. Borborocoetes mexicanus Blgr. infra, p. 481.—Zacatecas,

Mexico {Buller).

*87. Chiroleptes dahlii Blgr. P. Z. S. 1895, p. 687.—N. Aus-
tralia {Dahl).

*88. Nectophryne macrotis Blgr. Ann. & Mag. N. H. (6) xvi.

1895, p. 171.—Borneo {Hose).

*89. Nectophryne everetti Blgr. op. cit. xvii. 1896, p. 450.

—

Borneo {Everett).

90. Bifo -penangensis Stol.—Borneo {Everett).

91. Bufo steindachneri Pfeff. Jahrb. Hamb. Wiss. Anst. x.

1893, p. 103.— Gallalaud {Bottecjo).

*92. Bufo dodsoni Blgr. P. Z. S. 1895, p. 540.— Somaliland

{Donaldson Smith).

*93. Bufo dombensis Bocage, Joru. Sc. Lisb. (2) xiii. 1895,

p. 50.—Angola {Anchieta).

94. Bufo taitanus Ptrs.—L. Tanganyika {Nutt), Somaliland

{Bottego).

Proc, Zool. Soc—1898, No. XXXII. 33
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95. Bufo coniferus Cope.—Costa Eica ( Undenvood), Ecuador
(liosenherg).

96. Bufo coccifer Cope.—Costa Eica ( Underwood).

*97. Ht/la ros'enhercjii Blgr. P. Z. S. 1898, p. 123.—Ecuador
{Rosenberg).

98. Hyla gabhii Cope.—Costa Eica {Underwood).

99. Hyla gratiosa Leconte.—Florida (Brhnley).

100. Hyla puma Cope, Proc. Amer. Philos. Soc. xxii. 1885,

p. 183.—Costa Eica {Underwood).

*101. Hyla viicrocepliala Blgr. infra, p. 481.—Costa Eica

{Underwood).

*102. Hyla variabilis Blgr. Ann. & Mag. N. H. (6) xvii. 1896,

p. 20.—Colombia {Rosenberg).

*103. Hyla rueppellii Bttgr. Zool. Anz. 1895, p. 137.—Halma-
heira {Ktilcentlial).

*10-1. Hyla fallax Blgr. infra, p. 482.—IVew Guinea {Doria).

*105. Hyla everetti Blgr. 'Ann. & Mag. N. H. (6) xix. 1897,

p. 509.—Sumba, Savu, Ombaai, Timor {Everett).

*106. Hyla impura Ptrs. & Doria.—New Gruinea {Biro).

107. Nototrerna boUvianum Stdr. Sitzb. Ak. Wien, ci. 1892,

p. 840.—Bolina {Rolle).

*108. Notofrema angustifrons Blgr. P. Z. S. 1898, p. 124.—
Ecuador {Rosenberg).

*109. Nototrema cornutum Blgr. 1. c.—Ecuador {Rosenberg).

*110. Hylella parabambo' Blgr. t. c. p. 125.—Ecuador {Rosen-

berg).

*111. Hylella piincticrus Blgr. Ann. & Mag. N. H. (6) xviii.

1896, p. 341.—Costa Eica {Underwood).

*112. Nyctimantis papua Blgr. op. cit. xix. 1897, p. 12.—New
Guinea {Anthony).

*113. Corytliomantis greeningi Blgr. op. cit. xvii. 1896, p. 405.

—

Espirito Santo, Brazil {Greening).

*114. Pelodytes caucasicus Blgr. t. c. p. 406.

—

Qaxxc&sns {Radde).

*115. LeptobracJiium natuncB Gthr. Nov. Zool. ii. 1895, p. 501.

—Great Natuna I. (Everett).

Caudata.

*1. Molge italica Peracca, Boll. Mus. Toriu. xiii. 1898,

no. 317.—S. Italy {Peracca).

2. Amblystoma talpoideum Holbr.—IMississippi {Brimley).

*3. Amblystoma altamirani Duges, Naturaleza, ii. 1896,

p. 459.—Mexico {Duges).

4. Amblystoma annuJatum Cope, Proc. Amer. Philos. Soc.

xxiii. 1886, p. 525.—Arkansas {Brimley),

5. Autodax iecanus Cope, Proc. Ac. Philad. 1883, p. 24.

—

California {Gilbert, Van Denburgh).

*6. Spelerpes subpalmatus Blgr. Ann. & Mag. N. H. (6) xviii.

1896, p. 341.—Costa Eica {Undenvood).

7. Spelerpes bocourti Brocchi, Miss. So. Mex., Batr. p. Ill
(1882).— Costa Eica (Underwood),
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8. Spelerpes altamazonicus Cope.—Colombia (Pratt).

*9. Desmognathus h7-imleijorum Steju. Proc. IJ.S. Nat. Mus.
xvii. 1895, p. 597.—Arkansas {Brimley).

*10. Typhlomolge ratJibuni Stejn. op. cit. xviii. 1896, p. 620.

—

Texas (U.S. Nat. Mus.).

Apoda.

1. HypocjeopMs alternans Stejn. Proc. U.S. Nat. Mus. xvi.

1894, p. 739.—Seychelles {Paris Mus.).
*2. JBdeUop7iis vittatus Blgr. P. Z. S. 1895, p. 412.—German

E. Africa
(
Werner).

*3. Boulenr/enda houlengeri Tornier, Thiervv. O.-Afr., Rept.

Amph. p. 164 (1896).—German E. Africa {Berlin Mus.).

4. Siphonops brasiliensis Ehdt.—Sta. Catliarina {Prague

Museum).

II. Descriptions of new Species.

1. Phktnobateachus peepalmatus. (Plate XXXVIII. fig. 1.)

Tongue with a conical median papilla. Habit ranoid. Head
small ; snout short, subacuminate, without canthus ; interorbital

space convex, a little narrower than the upper eyelid ; tympanum
feebly distinct, two thirds the diameter of the eye. Eirst finger

not extending quite so far as second ; toes entirely webbed, with

very slightly swollen tips ; subarticular tubercles small ; two small

metatarsal tubercles and a third tubercle in the middle of the inner

edge of the tarsus. The tibio-tarsal articulation reaches the eye,

the tarso-metatarsal a little beyond the tip of the snout. Skin

feebly warty above. Brown above, with small dark spots ; a dark,

light-edged streak on each side from the eye to the groin, involving

the tympanum ; a dark cross-bar on the thigh and another on the

tibia ; hinder side of thighs white, with a wavy blackish band ; lower
parts white, throat with some brown dots ; two brown streaks or

series of spots on the lower surface of the thighs.

Total length 22 millim.

Two specimens were obtained about Lake Mwero by Mr. J. E. S.

Moore on his expedition to Lake Tanganyika.

2. Abtheolepxis mooeii. (Plate XXXVIII. fig. 2.)

Tongue with a conical median papilla. Head moderate, as long

as broad ; snout rounded, as long as the eye ; nostril nearer the

end of the snout than the eye ; interorbital space as broad as the

upper eyelid ; tympanum indistinct, two thirds the diameter of

the eye. Eirst and second fingers equal, more than half as long

as third ; toes webbed at the base, tips slightly swollen ; sub-
articular tubercles small ; two very small metatarsal tubercles,

and a third tubercle in the middle of the inner edge of the
tarsus. The tibio-tarsal articulation reaches the tip of the snout.

Skin smooth. Olive above ; a triangular dark spot, the apex
turned backwards, between the eyes ; a ^-shaped dark marking

32*
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between the shoulders, and dark bars across the limbs ; lower parts

white.

From snout to vent 20 millim.

A single specimen from Kinyamkolo, Lake Tanganyika (J. E. S.

Moore).

3. PnRYNixALTJs oxTEHiNus. (Plate XXXVIII. fig. 3.)

Tongue oval, rather narrow, free in its posterior third
;
palatine

ridges strong. Head as long as broad ; snout pointed, very pro-

minent ; nostril a little nearer the end o£ the snout than the eye ;

canthus rostralis rounded ; loreal region almost vertical ; inter-

orbital space t^\•ice as broad as the upper eyelid ; tympanum
vertically oval, about three fourths the size of the eye. Fingers

and toes dilated into small but well-developed disks ; subarticular

tubercles feebly prominent ; first finger shorter than the second

;

a feebly prominent, oval inner metatarsal tubercle. The tibio-

tarsal articulation reaches the eye. Skin smooth. Pale grey

above, with dark brown spots and marblings, which are largest on

the sides ; sides of head dark brown ; groin and hinder side o£

thighs whitish, with black spots or marblings ; white beneath.

From snout to vent 28 millim.

Five specimens from St. Aignan I., south of Fergusson I.,

British New Guinea ; collected by Mr. Meek.

4. Mantophetne eobusta. (Plate XXXVIII. fig. 4.)

Habit stout. Head subtriangular, much broader than long;

snout obtusely pointed, prominent, shorter than the diameter of

the orbit ; canthus rostralis indistinct ; loreal region oblique,

slightly concave ; nostril nearer the tip of the snout than the eye

;

interorbital space as broad as the upper eyelid ; tympanum about

two thirds the diameter of the eye. Fingers and toes rather short,

with small terminal disks and feebly prominent subarticular

tubercles ; first finger a little shorter than the second ; a feebly

prominent, oval inner metatarsal tubercle. The tibio-tarsal articu-

lation reaches the shoulder or the tympanum. Skin smooth, shiny;

a strong fold from the eye to the shoulder. Eeddish or purplish

brown above, uniform or with small black spots ; lower parts pale

brown.

From snout to vent 71 millim.

Three specimens from St. Aignan I., south of Fergusson I.,

British New Guinea ; collected by Mr. Meek.

5. Htlodes alfeedi. (Plate XXXIX. fig. 1.)

Tongue subcircular, entire or indistinctly nicked behind.

Vomerine teeth in two short transverse groups behind the level

of the choanse. Head much depressed ; snout short, rounded
;

nostril near the tip of the snout ; canthus rostralis distinct ; loreal

region concave ; interorbital space as broad as the upper eyelid

;

tympanum very distinct, two thirds the diameter of the eye.

First finger a little shorter than second ; disks of fingers large,
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truncate, subtriangular, their diameter nearly equalling that of the

tympanum ; toes free, the disks a little smaller than those of the

fingers ; subarticular tubercles moderately large, very prominent

;

two small metatarsal tubercles. The tibio-tarsal articulation

reaches the tip of the snout. Skin smooth above and beneath.

Grreyish above, speckled with blackish, white beneath.

From snout to vent 36 millim.

Two specimens from Atoyac, State of Vera Cruz. Presented

by Dr. Alfred Duges, after whom the species is named.

6. BOEBOBOCCETES MEXICANUS. (Plate XXXIX. fig. 2.)

Tongue oval, entire. Vomerine teeth in two rounded groups

behind the level of the choanse. Snout rounded, a little longer

than the diameter of the orbit ; nostril nearer the end of the snout

than the eye ; canthus rostralis rounded ; interorbital space a little

broader than the upper eyelid ; t\'mpauum distinct, two thirds the

diameter of the eye. Fingers moderate, first extending beyond
second ; toes moderate, free ; subarticular tubercles of fingers

and toes very strong ; a large and very prominent, compressed

inner metatarsal tubercle and a small, rounded outer metatarsal

tubercle. The tibio-tarsal articulation reaches between the eye

and the nostril. Skin smooth. OliAe-grey above, with small

darker markings ; a dark cross-bar between the eye ; a dark lumbar
marking ; a dark streak on each side of the head and body, not

reaching the groin ; lips with vertical dark bars ; limbs with dark

cross-bars ; lower parts white ; sides of throat speckled with brown.

From snout to vent 37 milhm.

Two specimens from Hacienda el Florencio, Zacatecas, Mexico;
collected by Dr. A. C. Buller.

7. Hyla miceocephala. (Plate XXXIX. fig. 3.)

Tongue circular, shghtly nicked, and moderately free behind.

Vomerine teeth in two small round groups between the choanae.

Head small, a little broader than long ; snout rounded, as long

as the diameter of the orbit ; canthus rostralis distinct ; loreal

region slightly obHque ; interorbital space broader than the upper
eyelid ; tympanum distinct, half the diameter of the eye. Fingers

one-third webbed ; no projecting rudiment of pollex ; toes nearly

entirely webbed; disks quite as large as the tympanum; sub-

articular tubercles moderate. The tibio-tarsal articulation reaches

between the eye and the tip of the snout. Skin smooth above
and on the throat, granular on the body. Pale brown above,

uniform or with scattered dark brown dots ; a dark brown streak

on each side of the head and belly, passing through the eye and
edged with whitish above; thighs pigmentless; white beneath.

Male with a large external vocal sac.

From snout to vent 28 millim.

Two specimens, male and female, from Bebedero, Costa Eica

;

collected by Mr. TJnderwood.

Nearest allied to H. uranochroa, Cope.
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8. Hyla fallax, (Plate XXXIX. fig. 4.)

Tongue circular, slightly nicked and free behind. Vomerine
teeth in two small round groups on a level with the posterior

bordervS of the clioana?. Head moderate, broader than long ; snout

rounded, as long as tlie diameter of the orbit ; canthus rostralis

indistinct ; loreal region very oblique ; interorbital space broader

than the upper eyelid ; tympanum distinct, half the diameter of

the eye. Outer fingei-s almost half-webbed ; no projecting rudi-

ment of pollex ; toes nearly entirely webbed ; disks nearly as large

as the tympanum : subarticular tubercles feeble. The tibio-tarsal

articulation reaches between the eye and the tip of the snout.

Skin smooth above and on the throat, granular on the belly.

Dark purplish-brown above, with white markings, viz. a broad

triangular blotch on the forehead, extending on the anterior half

of the upper eyelid, a band on each side of the back, from the

upper eyelid to the sacral region, and a subtriangular blotch on the

coccygeal region ; these markings enclosing a vase-shaped area of

the ground-colour; a white blotch above the heel, and some white

dots on the tibia.

From snout to vent 27 millim.

A single specimen from Katow, New Guinea ; received from
the Marquis Gr. Doria.

This tree-frog bears a striking superficial resemblance to the

South-American H. leucophyllata, Beiris.

EXPLANATION OF THE PLATES.

Plate XXXVIII.

Pig. 1. Phrynohatrachus perpalmatus, p. 479.

2. Arthrolcptis inoorii, p. 479.

3. Pkrynixalus oxyrhinus, p. 480.

4. Mantophryne robusta, p. 480.

Plate XXXIX.

Fig. 1. Hylodes alfredi, p. 480.

1 a. „ „ Open mouth.
2. Borborocaetes mexicaiius, p. 481.

2 a. „ „ Open mouth.
3. Hyla microcepkala, p. 481.

4. „ fallax, p. 482.

4. Note on an Italian Newt, Molge italica.

By M. G. Peracca, Ph.D., F.Z.S.

[E«ceiTed May 31, 1898.]

(Plate XL.)

1 have recently described ' a new Italian Newt discovered by
me in the southern part of Italy. The kind permission of the
Zoological Society to have this Newt figured in the Proceedings

1 Boll. Mus. Zool. Anat. Oomp. n. 317, 14 Maggio, 1898, vol. xiii.
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gives me the opportunity o£ making my new species better known
and to add something to my previous remarks. Specimens are

also now exhibited in the Society's Eeptile-house.

MoLGB italica Peracca. (Plate XL.)

Triton tceniatus (partim), H. Giglioli, " Elenco del Mammiferi,

degli uccelli e dei Eettili ittiofagi appartenenti alia fauna italica e

Catalogo degli Anfibii e dei Pesci italiani " (estratto del Catalogo

generale della sezione italiana alia Esposizione internazionale della

pesca in Berlino, nell' anno 1880) (spec, of Pahzzi).

Triton vulgaris, subsp. merklionalis (partim), Camerano, Mono-
grafia Anfibi urodeli italiani, 1884, Mem. Eeale Ace. delle Scienze

di Torino, ser. ii. torn, xxxvi. (spec, of Campobasso).

Eronto-squainosal arch partially ligamentous ; frontals with

well-developed, thick, orbital processes. Palatine teeth in two
series in contact or hardly separated anteriorly, then gradually

diverging behind ; the two diverging branches often somewhat

curved inwardly ; these series commencing on a line with the

choanse.

Tongue small, elliptical, free along the sides (as in M. vulgaris).

Head thick, swollen in the parotoid region, longer than broad,

once and a fifth as long as wide, contained thrice in the length o£

the body. The greatest width of the head at the centre of the

eyes in the males, at the commissures of the mouth in the females.

Upper surface of the head slightly convex, but nearly in a straight

line seen from the side ; a short and hardly defined groove on the

ethmoidal region ; no lateral grooves. Snout thick, short, obtuse,

with ill-defined canthus rostralis, broadly convex between the eyes

and the end of the snout. Eyes slightly prominent, especially in

the males, the longitudinal diameter of which equals the distance

between the anterior corner of the eyes and the nostril. Inter-

orbital space contained twice and two-thirds, never thrice, in

the length of the head. Labial lobes well developed during

the breeding-season, very much developed in old females. Body
quadrangular in the breeding male, with a more or less developed

cutaneous fold bordering each side, without dorsal crest and sub-

quadrangular in the female, with a distinct median dorsal groove

in both sexes. Limbs moderate ; the fore limb stretched forwards

extends just beyond the tip of the snout in the males and hardly

reaches the tip of the snout in some females.

When the limbs are adpressed, the third finger in the male over-

laps the outer tarsal tubercle, in the female it hardly reaches the

base of third toe. The length of the fore and hind limbs is the

same in both sexes, Fingers and toes moderate, depressed ; the

latter in the male often with rudimentary web at the base. Two
small, but very distinct, conical carpal and tarsal tubercles, the outer

of which, especially the tarsal, is more prominent. Tail strongly

compressed ux the breeding-season, a little longer than head and

body in the male, equalling head and body in the female, with an

upper and a lower crest. The height of the tail is less in the
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male, aud its borders are distinctly convergent towards the end,

while ill the female they are nearly parallel. The end of the tail

is broadly rounded and sharply mucronated. Cloaca of the male

a longitudinal cleft, with strongly swollen lips (as in M. vulgaris)
;

that of the female like that of M. vulgaris, but smaller, more com-
pressed, subconieal, and directed inwardly in the specimens pre-

served in spirit. Skin nearly smooth or minutely tuberculated,

with a network of faint nearly transverse grooves and ten to twelve

vertical more or less conspicuous costal grooves on the sides of the

body and vertical ones on the sides of the basal portion of the tail.

Upper surface of head with two diverging series of conspicuous

pores. A distinct gular fold, sometimes undistinguishable in the

preserved specimens.

Male. Upper surface of head aud body between the two cuta-

neous folds olive-brown, more or less dark, with small darker spots

irregularly disposed ; head neither spotted nor striped, sometimes

minutely speckled with dark brown on the sides. Upper lip dark.

Flanks of a beautiful metallic brass-yellow, with scattered large

dark olive-brown spots, sometimes with lead-grey centres. The
metallic brilliancy of the flanks may be obscured with dark brown
or lead-grey speckles. Sides of the tail usually brass-yellow in the

basal half, the distal half, when not metallic, being yellow-brown,

minutely speckled with brown and metallic dots. The lower

border of the tail yellow ish white. The tail is marked with large

brown, sometimes lead-grey, spots and a few large black ones are

constantly to be seen on its lower basal border. From the lower

part of the head, beginning from the posterior corner of the eye,

along the flanks to the vent a white or yellowish-white, usually

unspotted, narrow band, with silky gloss, which extends more or

less, during the breeding-season, on the lateral parts of the belly.

Thi'oat yellow-ochre, more or less dark, unspotted or with scattered

black dots towards the gular fold and the sides ; belly yellow-

ochre, always lighter than the throat, with numerous small black

roundish spots irregularly disposed or sometimes conlined to the

sides of the belly. The swollen lips of the cloaca brass-yellow or

glossy white, with large black spots ; the lips of the anal cleft

blackish slate-grey. Upper surface of limbs, fingers, and toes

olive-brown, with dark dots ; lower parts yellowish or whitish ; the

soles yellowish or dark gi'ey.

Female. The throat and the belly are as in the males, but the

lateral black dots on the belly are very often transversely expanded

or more or less curved to form incomplete rings. Upper parts

and sides of the tail oli re-brown, more or less darker, very often

minutely speckled with lead-gi-ey. On the back along the lateral

folds there are black spots often confluent to form a festooned band,

as in the females oiJil. vulgaris, palmata, montandoni. Sides of the

tail with round black spots, usually disposed along an upper and

a lower line ; lower crest yellow-ochre.

Some females are very brilliantly coloured, with metallic flanks,

like the males. Both in the males and females there is a vellow
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or metallic-yellow roundish spot, nearly constant in all specimens,

on the temporal region. Iris, in breeding specimens, golden,

shining, crossed by a transverse blackish-brown band.

In the specimens on land the tail loses its crest, the end
becomes very shortly mucronated, and the male is no longer dis-

tinguishable from the female. The flanks in the male lose their

brilliant appearance and become dark olive or grey-brown, minutely
speckled with slate-grey or light brown like the upper parts, on
which the dark dots and, usually, two lateral blackish festooned

lines, as in the female, become A^ery conspicuous.

Measui
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able to reach the fully adult and breeding state without meta-
morphosing, as is known to be the case in M. alpestris.

I met with M. italica also at St. Cataldo (12 k. from Lecce) on
the sea-shore, where it seems to be confined to the fresh^^ater

marshes running at a short distance along the coast of the Adriatic

from Brindisi to Tarauto. Curiously enough, I never found it in

the reservoirs or tanks in the gardens near Lecce.

The specimens from St. Cataldo are remarkable by their extra-

ordinary small size, being nearly half that of specimens from
Potenza. Perhaps the fact is due to the early drying up of the

marshes in the summer, so that the development of the larvaB

becomes more rapid and they do not attain their full typical size.

A very badly preserved female specimen, labelled 21. vulgaris,

from Campobasso, Molise, is in the collection of the Turin Museum,
but a careful examination proves that it belongs to my new species.

Prof. H. Giglioli, in his " Elenco dei Mammiferi, degli uccelli e

dei Jiettili ittiofagi appartenenti alia fauna italica e Catalogo degli

Anfibii e dei Pesci italiani " (estratto del Catalogo generale della

sezione itaUana alia Esposizione iuternazionale della pesca in

Berlino, nell' anno 1880), at page 15 mentions Triton tceniatus

(=31. vulgaris) from Palizzi, near Gerace, Calabria.

Through the kindness of Prof. Giglioli, who, at my request, sent

me the Palizzi specimens, I am now able to state that they are, as

I had already hinted in my former paper, true M. italica. There are

four specimens, all females, which were collected in June 1878 by
Prof. G. CaAanna. The strong spirit used in preserving them has

caused their teguments so to contract that the back shows, instead

of a groove, a kind of longitudinal produced ridge due to the

prominence of the vertebral column. Their size equals that of

the specimens from Potenza, although Palizzi stands at no great

elevation above sea-level.

Molge italica has an extensi\'e range in the peninsula, as it seems
to inhabit the whole of south-eastern Italy, while M. vulgaris,

subsp. meridionalis, seems not to have as yet been found south

of a line connecting Ancona to the Gran Sasso d'ltalia and
extending to Naples \ south of which we are not acquainted with

the presence of this species -.

Prom what we know at present, Molge italica exists in Molise

(Campobasso), in Basilicata (Potenza), in Terra d'Otranto (near

Lecce), very probably in Capitanata, and in Calabria, along or at a

short distance from the coasts of the Ionic Sea (Palizzi) ; but it does

not seem to be found in the interior of Calabria, at least I was not

able to discover any trace of it at Cosenza, at Catanzaro Sala, and
on the elevated plateaus of Aspromonte (about 1200 m. above sea-

level), where pools and marshes are frequent and in which the

' Dr. Wolterstorfi, of Magdeburg, recently informed me be had received

some specimens of M. vulgaris from Naples.
^ I did not succeed in March past in discovering it in the plains of Salerno.
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water lasts for a long time in the summer. The fishermen and
country people of the mentioned localities appeared to me not to be
acquainted with the animal.

Molge italica is very closely allied by the structure of its skuU
both to the typical M. vulgaris and subsp. meridionalis. The
skull of M. italica is stouter, the interorbital space is constantly

larger than in M. vulgaris, being contained twice and two-thirds,

never thrice (as in M. vulgaris), in the length of the skull. The
fronto-orbital processes are more developed, being longer, stouter,

and directed more outwardly than in M. vulgaris. The Ugameutous
portion of the fronto-squamosal arch is more reduced here, so

that we may consider M. italica as a true transitional form between
M. vulgaris and the allied species with the fronto-squamosal arch

bony.

The new species is easily recognizable from its allies, both from
the species with a dorsal crest {M. vulgaris, jsaZmaia) or those

without {21. hoscce, montandoni), by the presence in both sexes of

a well-marked dorsal longitudinal groove, while even in the alUed
species without dorsal crest both the males and females are pro-

vided with a straight and low cutaneous dorsal ridge \
The excellent Plate, drawn by Mr. Smit, under the kind super-

vision of my friend Mr. Boulenger, to both of whom I beg to

tender my best thanks, shows so well the characters of the species

that I need not insist on other diiferences in the coloration which
can be easily noticed between M. italica and its allies.

5. On some Spiders from Savoy. By the Rev. O. Pickard-

Cambridge, M.A., F.R.S., C.M.Z.S., &c.

[Eeceived May 13, 1898.]

A small collection of Spiders made for me at the Chalet de
Melezes, near St. G-ervais les Bains, Haute-Savoie, in July and
August 1894, by Mr. A. W. Pickard-Cambridge, with others made
in August 1896 and July 1897, contained examples of thirty-two

species, one of which (of the genus Gnaphosa) appears to me to be
undescribed. Another species, Lycosa (Pardosa) riparia 0. L. Koch,
is of great interest, as little seems to be known of it. M. Simon,
in his great work on French Spiders, describes under that name
a totally distinct form. Dr. Ludwig Koch has kindly sent me a
reliable type of the trae L. riparia, by which I have been able to

determine the examples in the present collection.

Subjoined is a list of the species, with descriptions of the new
Gnaphosa and of the Lycosa riparia.

^ See the outlines of the body in the mentioned species given by Boulenger
in his " Description d'une espece nouvelle de Triton," Bull. Soc. Zool. France,
1880, pi. vii.
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List of Sjyecies.

Aeaohnida-Abanbidea.
Deassid^.

Callili'pis nocturna Linn. Adult male.

Gnapliosa molesta, sp. n. Adult females.

Drassus troglodytes C. L. Koch. Adult females.

„ cupreus Bl. Adult female.

„ lapidkolens Walck. Adult and immature females.

Prostliesima latreillii L. Koch. Adult female.

„ nigrita PaU. Adult female.

Micaria pidicaria Sund. Adult female.

Theeidiid^.

Erigone dentipalpis Wid. Adult males.

Tmeticusfortunatus Cambr. Adult male.—This is ouly the second

record of this very distinct species. See Proc. Dorset Nat. Hist,

and Antiq. Field-Club, 1895, vol. xvi. p. 123, pi. A. fig. 6.

Linypliia pusilla Sund. Adult female.

Microneta fuscipalpis C. L. Koch. Adult male.

EPEIEIDiE.

Epeira diademata Clk. Adult males and immature females.

„ quadrata Clk. Adult male and females.

„ ceropegia "Walck. Adult male and female.

Zilia cdpina L. Koch. Female, immature.

THOiTISIDiE.

Xysticus gallicus Sim. Adult males and females.

„ cristatus Clk. Adult male.

Philodromus alpestris L. Koch. Adult female.

Ltcosid^.

Tarentula andrenivora Clk. Adult males.

„ pulverulenta Clk. Adult male and female.

„ nemoralis Westr. Adult male.

Trocliosa leopardus Sund.
Lycosa amentata Clk.

„ cursoria C. L. Koch. Adult male and female.

„ albdta L. Koch.

„ palustris Linn. Adult males and females.

„ blanda C. L. Koch. Adult males and females.

„ riparia C. L. Koch. Adult males and females. Alt.

5000 to 7000 feet.

Pirata latitans Bl.

Salticid^.

Attus pictilis E. Sim. Adult male.

Epiblemum scenicum Clk. Adult female.

Several females of Erigonini were also in the collection, but in

the absence of males the species are uncertain.
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Descriptions of two Species.

Gnaphosa molesta, sp. n. (Kgs. 1, 2.)

Adult female, length 3 lines (6 mm. nearly).

In general form, colours, and markings this spider closely

resembles OnapTiosa anglica Cambr., but is much smaller, the

female of that species commonly measuring 4 lines in length. The
present spider is also much less hirsute, the fine prominent hairs

covering the whole spider being fewer and shorter.

Fig. 1. Mg. 2.

Fig. 1.-

Fig. 2.-

-Gnaphosa molesta: epigyne ( $ ).

„ „ ( 2 ) • eyes from above and a little behind.

The cephalothorax, legs, falces, and palpi are of a yellow-brown

ground-colour, the cephalothorax somewhat dusted with dark brown
and having a strong V-shaped darker marking at the hinder end of

the caput, also some dark converging irregular lateral lines on the

thorax and a strongish marginal black-brown line. The legs have

the femora dusted with dark brown, leaving some patches immaculate,

and beneath the fore extremity of the tibiae of the first and second

pairs is a single spine, which 1 cannot observe in Q. anglica.

The maxillce, labium, and sternum are dark yellow-brown,

The position of the eyes is almost exactly similar in both species.

The ahclomen is dark greyish-mouse-black and its hairy clothing

short and close. The genital aperture somewhat resembles that

of G. anglica, but the anterior obtuse process directed backwards

is distinctly shorter.

This spider is possibly G. leporina of L. Koch, of which I have

not been able to examine any authentic example, and it is less

hazardous to describe it as new than to include it from the de-

scription alone as synonymous with at any rate a very nearly allied

spider. M. Simon some years ago singled out a female from a lot of

G. anglica I sent to him for examination, as a female of G. leporina

L. Koch. I have re-examiued this specimen very carefully and it

is certainly only G. anglica. It did not appear that M. Simon
had ever seen an authentic example of Gnaphosa leporina L. Koch,

which has not yet been recorded from France, its localities being

given as Transylvania, Germany, and Sweden.
Adult females were found at the Chalet Melezes near St. Gervais
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les Bains, near tbe end of July 1897, and again in August 1896.

rrom this sex being not rare under stones, mostly with their egg-

sacs, and no males being seen, it is probable that the season for the

latter sex had passed.

LxcosA (Pabdosa) biparia C. L. Koch. (Figs. 3, 4.)

Adult male, length 2| lines (nearly 5 mm.).

In form, size, colours, and markings this spider closely resembles

L. pullata 01k., so much so that M. Simon, to whom I submitted

both sexes for examination, returned them to me under that name.

Had M. Simon, however, closely inspected the male palpi and the

female genital organs he would at once have seen their great

difference from those of L. pullata.

rig. 3.

Fig. 3.

—

Lycosa riparia : epi'gyne
( J ).

Fig. 4.— „ ,, (<S)'- portion of palpus and palpal organs.

CepTialothorax deep brown, with three longitudinal yellow stripes

or narrow bauds—a central, two lateral, and a submarginal : the
lateral stripes are rather irregular ; the central stripe terminates

at tbe beginning of the ocular area, and is rather broader in the

middle than at the ends. Ocular area black.

Legs yellow, the femora more or less clouded and marked irregu-

larly with deep brown and blackish ; those of the fourth pair

longest.

Palpi black, the radial and digital joints thickly clothed with
short strong hairs ; those of the outer side of the digital joint

shortest and of uniform length. This joint is rather longer than
the radial and cubital joints together, narrow-oval, and ending with
a strongisb, curved, nail-like claw. Tbe palpal organs are highly

developed. From the usual large basal lobe a long, strong, broad,

curved, spiny, tapering, somewhat flat strap-like process on the inner

side curves over obliquely to the outer side, a little beyond which its

broadly and a little obliquely obtuse point projects freely; this point
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is furnished with a few minute denticles or granulations. From
beneath the base of this long curved process springs a small black,

curved, sharp-pointed spine having the same general direction as

the process. At the base of the palpal organs is a short, black,

prominent, curved, corneous point rather directed backwards.
Abdomen dark blackish brown, much obscured by grey hairs ; the

markings in this sex almost obsolete, but resembling apparently
those of the female.

The female is slightly larger than the male. The legs have the
femora, tibiae, and (at least in one example) the metatarsi more oi*

less, but not distinctly, annulated with brown ; in another example
the metatarsi were immaculate. The abdomen is clothed, principally

on the sides and underneath, with greyish hairs ; the upperside is

slightly reddish yellow-brown. The central longitudinal marking
is well indicated by a black margin, and its posterior extremity is

truncated. The normal angular bars or chevrons between this

and the spinners are indicated by two converging rows of black
spots or markings continued obliquely on the sides by more or less

indistinct lines of black spots.

Sternum dark yellow-brown, with a not very distinct, short,

longitudinal, central, yellowish line. The genital aperture is large

and of a very distinct and characteristic form, of which a drawing
alone can give any adequate idea. Examples of each sex were
found near St. Gervais les Bains at an altitude of over 6000 feet.

I have thought it well to give a figure of some dissections and
a description of this spider, as there is some confusion in respect
to its identity with the Lycosa riparia C. L. Koch (Simon,
' Araneides de France ')• An example of this latter spider kindly
sent to me by M. Simon for examination is undoubtedly of

a quite distinct species from a typical example sent to me by
Dr. Ludwig Koch, and bears a closer resemblance in some points
to L. prativar/a L. Koch. M. Simon tells me he received it many
years ago from Dr. L. Koch, as L. riparia C. L. Koch. There was
probably a mistake here somewhere, but Dr. Koch assures me
that about the typical example he has sent to me now recently
there is no doubt whatever as to its being the true L. riparia oi
C. L. Koch. The L. riparia C. L. Koch—Kulczynski—from
Austria, is nearly allied to, if not identical with, the type Dr.
L. Koch sent to me. On an examination, however, of Kulczynski's
type specimen there appeared to me some differences in the form
of the palpus and in the structure of the palpal organs ; I do not
therefore feel quite certain about it. The spiders formerly recorded
(Ann. & Mag. N. H. ser. 4, xvi. pp. 257-258, 1875 ; and ' Spiders
of Dorset,' pp. 380-381, 1881) as L. riparia and L. prativaga in
England are certain.y all of one species

—

L. prativaga L. Koch
{vide Proc. Dorset ~S&t. Hist, and Antiq. Field-Club, vol. xvi. p 119,
1895).
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June 21, 1898.

"W. T. Blanfoed, Esq., F.E.S., V.P., ia the Chair.

Mr. J. Graham Kerr, F.Z.S., exhibited some specimens of

Lcpidosiren collected by him in the Gran Cliaco oE Paraguay daring

1896-97. The adult males exhibited the characteristically varying

appearances of the hind limb in the periods before, during, and

after the breeding-season. Mr. Kerr also exhibited specimens of

the youug of Lepidosiren, illustrating especially the external gills

and sucker, the disappearance of these organs, and the varying

colour of the animal associated with the surrounding conditions of

light or darkness.

A small collection of Teleostean Fishes, which had been ob-

tained in the same region, and kiudly identified by Mr. Boulenger,

was also exhibited. Amongst its components the following

species were interesting as characteristic inhabitants of the same
range of swamps in which Lepidosiren was found :

—

CiCHLIDuE.

Acara tetramerus Heck.
CrenicicMa saxatilis L.

SlLITEID^.

Ccdlichthys asper Q. & G.
liUoralis Hancock.

Liposarcus pavdalis Casteln.

Chaeacinid^.
Macrodon trahira Spix.

Erythrinus unitceniatus Spix.

Xipliorhamphus ferox Gthr.

Serrasalmo serrulatus C. & V.

Symbranchid^.
Symhranchus marmoratus Bl.

The Secretary called the attention of the Meeting to the arriva-

in the Society's Gardens of four fine living specimens of the

Australian Lung-fish {Ceratodus forsteri), being the first examples

of this fish which had been imported alive to Europe. They had

been captured in the Eiver Mary in Queensland and brought

home from Brisbane in the S.S. 'Duke of Devonshire' by

Mr. D. O'Connor ^ who had been engaged by the Eoyal Society of

Queensland to transfer this fish into other Australian rivers

besides those (the Mary and the Burnett) in which it was already

known to exist. The specimens were kept in hot-water tanks

(temperature 70° to 80°) in the Tortoise House and were fed

principally upon prawns and shrimps.

' See his letter in the ' Field,' June Hth, 1898, vol. sci. p. 899,
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Mr. D. O'Connor had supplied the following information on the

Ceratodus :
—

" Some ben or twelve years ago the late Sir Ferdinand von Mueller
and other scientific men of Australia wei-e apprehensive that Gera-
tochis was likely to become extinct, mainly owing to their being
largely destroyed by settlers and miners, who highly esteemed them
as an article ot diet. They were mostly killed by dynamite, a very
destructive agent. The curious fact was also noted that no small

specimens of Ceratodus were ever seen ; two of those in your
gardens are the smallest I ever met with, excepting a stuffed

specimen which measured 21 inches. The Koyal Society of

Queensland, with a view to the preservation of Ceratodus,

resolved to remove specimens to new habitats. I w;is asked to

undertake the work. My first month's experience was very
discouraging, resulting in only one live fish, but better success

foilovved and in less than six months sixty-nine fishes were trans-

ported to six 2iew localities. This success eucouraged me to try

the expei'iment of taking a few to England. I bad some caught
and kept in captivity a few weeks and fed mainly on prawns.
They were shipped in the ' Duke of Devonshire ' on the 15th
April, and arrived in London on the 12th June, after a passage of

eight weeks. My success was niaiidy owing to the exceptionally

fine weather enjoyed throughout the voyage, there not being an
hour rough between the Brisbane fiiver and the Thames.

" The native name of Ceratodus is ' Teebine '; the settlers on the
Burnett call it salmon on account of its red flesh : on the Mary
River it is known as ' Barramundi'; but this name is incorrectly

given to several species of large freshwater fishes, it belongs rightly

to Oiteotjlossum leichardti."

Mr. Boulenger exhibited specimens of Polypterus lapradii Stdlf.,

from the Lower Congo, provided with much developed external

opercular gills as first described by Steindachner. One of these
specimens measured 260 millim., thus exceeding by 30 millim.

the largest hitherto recorded with persistent external gills. Mr.
Boulenger had previously shown that the presence of these gills

was not actually dependent on age, still less confined to the " larva
"

as stated by Bashford Dean, since out of three quite young Polypterus
palmas Ayres, of the same size, one only was possessed of them.
The fact that they persisted in what might be described as half-

grown specimens rendered it probable that they were retained

throughout life in certain individuals, as we kuuw to be the case

in some of our common Newts.

Mr. E. p]. Holding made some remarks on some interesting
aniujals he had observed during a recent visit to the Zoological
Gardens at Belle V'ue, Manchester.

Prof. Howes exhibited, on behalf of Mr. E. W. L. Holt,

Paoc. ZooL. Sue— 1808, No. XXXILI. 33
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specimeuof a new British Y\s\x(Ar/jent{na silus), obtained 80 miles

south-west of the Scilly Islands.

Mr. Abbott H. Thayer, of New York, explained his method of

demonstrating, by actual experiments, tlie underlying principle of

protective coloration in animals, and invited the Members present

and their friends to witness an exhibition of his demonstrations

which he had arranged with the Secretary to take place in the

Society's Gardens next day, at 11.30 a.m.

Mr. Boulenger read a Report on the Fishes recently obtained

by Mr. J. E. S. Moore in Lake Tanganyika. He gave a list of

35 species, belonging to the families Serranldce, Cichlidce, Masta-

cembelidce, Silundie, Oyprinklrf^ Characinidce, Cyprinodontv/ce.,

and Folypteridce. The general character of the fish-fauna, so far

as had been ascertained, did not differ from that of the fresh waters

of Africa, but most of the species were distinct, and the family

Cichlidce had furnished types of 10 new genera.

This paper will be published entire in the Society's ' Transactions.'

Diagnoses of the new forms are subjoined.

SeRKAjS'ID .'E.

Lates microlepis, sp. n.—D. VII, II 11 ; A. Ill 8 ; Sq. 100-

110 ^g^. Distinguished from L. niloticus Hasselq., by smaller

scales, a higher spinous dorsal, a longer caudal peduncle, and a

truncate caudal fin.

ClCHLID.E.

Lamprologus Schilth.— Six new species, which may be distin-

guished by means of the following synopsis :

—

I. Caudal rounded or truncate.

A. Anal v/ith 10 spines.

D. XIX 8 ; Sq. 4fi ^ ; depth of body 4 times in total

length L. fasriatus, sp. n

.

D. XX-XXI ; Sq. 32-83 ^ ; depth of body 2j to

2| times in total length L. compressiceps, sp. n.

B. Anal with 7 or 8 spines ; D. XIX-XX 8-9
;

5—7
Sq. 33-35 j^-rg ; depth of body 2| times in

total length L. mnocii, sp. n.

C. Anal with 5 spines.

D. XX 8-9 ; Sq 36-40 ~-^ depth of body 3^ to

3| time.s in total length L. inodestus, sp. n.

D. XVIII 10-11 ; Sq. 90-95 ^^, depth of body 4

times in total length L. elongafiiK, up. n.

IT. Caudal deeply notched, creseentic ; D. XX-XXI
7-8; A. VI-VII 6; Sq. 50-54 ^^ L. furcifer, i^. xx.
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Tblma'jcochromis, g. n.—Body more or less elongate ; scales

ctenoid. Jaws with a series of conical teeth, followed by a broad
band of minute tricuspid teeth ; lateral teeth small, conical.

Maxillary exposed. Dorsal with 20 to 22 spines, anal with 6 or 7.
T. vittatus, sp. n.—D. XXI-XXIJ. 8; A. VII 5-6 ; Sq. 45-

52 g; 1. lat. f2i|^ ; depth of body 4|-4| times in total length.

T. temporalis, sp. n.—D. XX-XXI 6-7; A. VI-VII 6-7;

Sq. 43-46
Y^ ; 1. lat.^ ; depth of body 3| to 3^ times in total

length.

JuLiDOCHROMis, g. n.—Body elongate ; scales ctenoid. Jaws
very narrow, with a few curved canines in front, the outer of

which are very large and tusk-like, followed on the sides and behind
by minute conical teeth forming a narrow band. Maxillary
exposed. Dorsal with 22 to 24 spnies, anal with 8 or 9.

J. ornatns, sp. n.—D. XXII-XXIV 5 ; A. VIII-IX 4-6 :

Sq. 45-50 1=^3 ; 1. lat. f^^ ; depth of body 4-4| times in total

length.

Paratilapia Blkr.—5 new species :

—

I. Dorsal with Ifi spines ; caudal feebly emarginate.

D. XVI 8; A. Ill 7; Sq. 33 | ; 1. lat.^-^; depth of

body 2| times in total length ; diameter of eye 3^
times in length of head P. pfefferi, sp. n.

D. XVI 10-12 ; A. Ill 6-7 ; Sq. 33-34 ^ ; 1. lat. ^^ ;

depth of body 3 times in total length ; diameter of

eye 2| times in length of head P. inacrops, sp. n.

II. Dorsal with 12 or 13 spines and 13 to 1.5 soft rays.

A. Caudal deeply emarginate, crescentic ; A. Ill
9-10 ; depth of body 2f-3 times in total

length.

Sq. 34-36
j^^-jjj

; 1. lat. '-^^ P. ventrcdis, s\). n.

4-5 54-55
Sq. 60-63 Yy^pjT ; 1- lat. ^^-j^ P. finvifer, sp. n.

B. Caudal feebly emarginate ; A. Ill 10-12

;

Sq. 39-40 ^; 1. lat. ^^, depth of body

4-4J times in total length P. leptosomn., sp. n

.

Bathtbates, g. n.—Body elongate, scales cycloid, small and
irregular. Several rows of large fang-like teeth in the jaws.
Maxillary exposed. Dorsal with 14 spines, anal with 3.

B. ferox, sp. n.—D. XIV 15 ; A. Ill 16 ; Sq. 68
^g ; 1. lat.

J-J;

depth of body 4 times in total length.

Eretmodus, g. n.—Body moderately elongate ; scales ctenoid.
Jaws with rather large spatulate teeth with truncate crowns disi)osed
in oblique transverse rows of two or three. Lips much developed

;

maxillary entirely concealed when the mouth is closed. Dorsal
33*
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with 23 to 25 spines ; soft rays reduced to 3 to 5 ; anal with 3
spines.

E. cyanoshctvs, sp. n.—Sq. 32-35 pj^^; ^- ^^*- "g^J depth oE

body 3 times in total length.

TiiAPiA A. Smith.—A single species, remnrkable for its very

strongly developed lips, both produced into a large triangular lobe

in front :

—

T. lahiata, sp. n.—D. XVIII 10 ; A. Ill 6-7; Sq. 33-35 ^l^;
1. lat.

Il^l?
; depth of body 2|-2| times in total length.

Teophetjs, g. n.—Body moderately elongate ; scales ctenoid.

.Ta" s angularly bent at the sides, with bands of minute tricuspid

teeth, an outer row of bicuspid teeth, and enlarged conical teeth at

the sides of the premaxillary ; mouth transversely linear when
closed ; maxillary concealed under the praeorbital. Dorsal with

21 spines, anal with six.

T. mooi-ii, sp. n.—D. XXI 5-6 ; A. VI 5-6 ; Sq. 30-32 ~ ;

1. lat. 1^2 ; depth of body 2| to 2| times in total length.

SiMOCHROMis, g. n. for Chromis diagramma Gthr., differing

from Tilapia in the sides of the praeinaxillary being armed with

a single series of conical teeth.

Petrochromis, g. n.—Body moderately elongate ; scales ctenoid.

Jaws with very broad bands of minute bristle-like teeth, with bi-

or tricuspid crowns ; maxillary concealed under the praeorbital.

Dorsal with 17 or 18 spines, anal with 3.

P. polyodon, sp. n.—D. XVII-XVIII 8-9 ; A. Ill 7-8 ; Sq. 32-

34j|f3; 1. lat. f|f^ ; depth of body 2^ to 2f times in total length.

Peeissodus, g. n.—Body elongate ; scales cycloid. Teeth rather

large, unequal in size, few, with s« ollen bases and low, compressed,

and slightly notched crowns perpendicular to the axis of the jaws,

disposed in a single series ; maxillary exposed. Dorsal with 18
spines, anal with 3.

P. microlepis, sp. n.—D. XVIII 10; A. Ill 8; Sq. 65 1,

;

1. lat.
g^^g-j ; depth of body 3| times in total length.

Mastacembelid^.

Mastacembelus moorii, sp. n.— D. XXV-XXVII 70-80 ; A. II

70-80. Vent equally distant from end of snout and base of

caudal fin ; length of head twice in its distance from the vent,

and nearly 5 in its distance from the first dorsal spine ; no prae-

opercular spine.

SlLUEID^.

Clarias liocfphalvs, sp. n.—D. 70 ; A. 50. Caudal free. Head
smooth, slightly longer than broad, 5 times in total length ;
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maxillary barbel as long as head. Vomeriue teeth in a narrow
band, without posterior process.

Synodontis multipunctatus, sp. n.—Mandibular teeth in a single

series of 16, nearly straight, simple, measuring hardly 5 diameter
of eye ; depth of body 3j in total length ; snout rounded, twice as

long as eye ; maxillary barbel reaching a little beyond anterior
third of pectoral spine ; dorsal spine serrated behind ; adipose fin

a little shorter than the head, twice as long as its distance from
the dorsal ; humeral process sharply pointed.

CyPEINODONTIDjE.

HaplocJiilus tanganicanus, sp. n.—Body compressed, its depth
4 times in total length : D. 13 ; A. 26 ; Sq. 42 ; 1. tr. 11.

Diagnoses of two new genera of Clchlidce were also added, based
on specimens forming part of a collection made in Tanganyika
by Capt. Descamps, of the Congo Free State :

—

EcTODUS, g. n.—Teeth very small, conical, in two series in both
jaws, the outer larger; outer mandibular teeth pointing outwards,
perpendicular to the others ; maxillary concealed under the prae-

orbital when the mouth is closed. Scales rather large, ctenoid.

E. descampsii, sp. n.— D. XIV 14; A. ITI 8; Sq. 34
-^

;

I. lat. jg. Eye very large, 24 times in length of head.

E. melanogenys, sp. n.—D. XIV 16; A. Ill 13. Eye 4 times
in length of head.

Plecodus, g. n.—Teeth large and few, in a single series, dilated
at the base, truncated at the end, compressed, slightly grooved in

front, curved and directed backwards; 14 teeth in upper jaw,
12 in lower ; maxillary exposed. Scales moderate, cycloid.

P. paradoxus, sp. n.—D. XIX 14; A. Ill 12; Sq. 65 ^

;

lat I 55lax. 1. ^.

The following papers were read :

—

1. On the Scorpions, Spiders, and Solpugas collected by
Mr. C. Steuart Betton in British East Africa. By
R. I. PococK, of the British Museum of Natural
History.

[Received May 28, 1898.]

(Plates XLI. & XLII.)

On his return to England in the summer of 1897, Mr. Betton,
a member of the staff of engineers employed in the construction
of the railroad now in pi-ocess of being laid between Mombasa
and Lake Victoria, brought home a valuable series of zoological
specimens and generously presented them to the Trustees of the
British Museum.
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The Arachnida, which came into my hands for determination and
form the siibject-ujatter of the present communication, proved upon
examination to be of very considerable interest ; for not only was
there a large percentage of new forms ajuon<ist them, but the

series contained as well examples of several species, whicli, though

already described by continental authors, were not at the time

represented in the National Collection.

Of the Scorpions none were new to science ; but of the species

known as Pseudobuthus dentatas there were no specimens in the

Museum at the time ; and of the little Hat black species named
JomacTius politus, of which a large series of adults and young of both

sexes were obtained, we only possessed a solitary example (the type),

sent some years previously from Mombasa by Mr. Wilson. The
rest of the Scorpions, though not in any way novelties, form
valuable additions to our series.

So far as " species novce " are concerned, the Solpugas (Solifugae)

contrast very forcibly with the Scorpions, since out of the six species

sent home, one only appears to have been already named. The
rest are representatives of well-known African genera.

Of the Spiders nearly all the Theraphosidae appear to be repre-

sentatives of new species, the most interesting being the specimen of

the new genus EucratosceJus and the series of examples including

the previously unkno\\n male of Piseiwr liohneli. Most of the

Argiopidse are well-known foi'ms of wide distribution in tropical

Africa ; but specimens of the protectively coloured and fantastically

shaped genera FuUi/s and Ccerostris seem to be referable to species

wl.ich have hitherto escaped the vigilance of collectors in that part

of the world. The capture of a male of the species of Ccerostris is

a feat upon which Mr. Betton is to be especially congratulated.

Order SCOEPIONES (Scorpions).

Family Scokpionid^.

Genus Scorpio Linn.

? Scorpio bellicosus L. Koch.

'? Scorpio bellicosus, L. Koch, Aegyptische und Abyssinische

Arachniden, p. 1, pi. i. fig. 1 (1875).

Loc. Ndi (Weiss Eoad Camp).
A single female example collected by Mr. Betton resembles the

females obtained in Somaliland by Dr. Donaldson Smith, which I

have identified as Scorpio bellicosus of L. Koch. The accuracy of

the determination, however, must remain a matter of doubt until

the male is procured or until the genuine female of bellicosus comes

to hand for comparison.

Scorpio gregorii Pocock.

Scorjno (jreyorii, Pocock, Ann. Mag. Kat. Hist. (6) xvii. p. 432,

pi. xviii. fig. 2.

Loc. Ndi (Weiss Koad Camp),
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This species will iu all probability prove to be identical with the

form previously described by Dr. Kraepelin as So. paLUdus, from
Sumatra. The locality " Sumatra " is almost certaiuly erroneous.

Dr. Gregory obtained the species at Tzavo, Kinam, &e.

Genus Iomachus Poc.

lOMACHUS POLITUS Pocock.

Iomachus poliiun, Pocock, Ann. Mag. Nat. Hist. (6) xvii. p. 317

(1896) ; Kraepelin, Jahrb. Hamb. Wissen. Anstaiten, xiii. p. 138,

tigs. 19-22.

Loc. Maziwa Mitatu, Machuma, Mbuyuni, Voi, and Samburu.
Though this little flat Scorpion is evidently abundant near

Uganda, the species was hitherto repi'esented ia the British

Museum by a single youiig specimen, the type, obtained by

Mr. Wilson at Mombasa. Prof. Kraepelui has recorded tbe species

from Dar as Salam and Bagamoyo.

Family Bu'xaii) m.

Genus Buthus Leach.

BUTHUS BMINII Pocock.

Buthus eminii, Pocock, Ann. Mag. Nat. Hist., July 1890, p. 98,

pi. i. fig. 2.

Loc. Voi.

Also obtained by Dr. Gregory at Ndara and Athi and by Emin
Pasha on the shores of Lake Victoria Nyanza.

Genus Pakabuthus Poc.

Paeabuthus pallidus Pocock.

Parabuthus pallidus, Pocock, Journ. Linn. Soc, Zool. xxv. p. 312.

Loc. Machuma in the Taru desert.

Previously recorded from Mombasa {D. J. Wilson), and Giriama
near Fuladoya {J. W. Gregory).

Genus Pseudobuthus Poc.

PSEUDOBUTHUS DENTATUS ( Karsch).

Odonturus dentatus, Karsch, Sitzb. nat. Pr. Berlin, 1879, p. 119.

Mhojyirurus dentatus, id. Berl. ent. Zeit. xxx. p. 77 (1886).
Fseudobuthus dentatus, Ki'aepelin, Jahrb. Hamb. Anst. xiii. p. 121

(1896).

Males, females, and young of this species, which is new to the

British Museum collection, were taken at Samburu, Machuma,
Mbuyuni, and Voi. The adults, measuring about 70 min. in length,

are mostly of an earthy-red colour with an indistinct median dorsal

line ; but a young example (40 mm.), which has the aspect of a

distinct species, is yellower, with the dorsal surface trilineate ; the
humerus, brachium, and manus of the chelae, as well as the femora
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and patellae of the legs, are blotched with black, and the lower

surface of the tail has a median dark line and a pair of fuscous

patches on each side of it.

This species, the type and only known representative of the

genus Fseudobuthus, may be compared with the type and only

known species of the genus Titi/obutkxts as follows :

—

a. Tesic-le of tail smooth and piiuctiired below, tooth below aouleus small

;

.'ith and •1th segments of tail at most weakly pranular below, not crested ; last

abdominal steruite not crested ; 2nd caudal segment with median lateral

crest almost complete ;
brachiiim of chela and homologous segment of legs

(patella) not crested ; densely variegated.

Titi/ohiifhus haroni (Poc). Madagascar.

b. Vesicle of tail granular below, tooth long ; 4th aud .5lh segments of Uiil and

last abdominal segment distinctly crested below, brachium of chela and
patella of legs also crested : 2nd caudal segment without median lateral

crest
;
prevailing colour yellow or red, weakly infuscate.

Fseudobuthus dentatus (Karsch).

Genus Archisometbtjs Kraepeliu.

Archisometbus burdoi (Simon).

Isometrus burdoi, Simon, Bull. Soc. Ent. Belg. 1882, p. Iviii

;

Pocock, Journ. Linn. Soc, Zool. xxiii. p. 448, pi. xi. fig. 5 (1890).

Loc. Voi.

Previously known from Lake Nyassa, Kilimanjaro, &c.

Order AEANE.E (Spiders).

Family TheraphosiDjE.

Subfamily HARPACTiRiif^.

HarpactirincB, Pocock, Proc. Zool. Soc. 1897, p. 748.

Genus Eucratoscelus, nov.

Allied to Pterinochilus, but differing in having the legs of the 4th

pair much longer than those of the 1st, the patella and tibia of the

4th being also much longer than those of the 1st ; the tibia being

A'ery stout and hairy, its width exceeding a third of its length and
being at least as wide as the distal end of the femtir. In Pterino-

chilus, on the contrary, the 4th leg is only a little longer than the

1st, with patella and tibia not longer (? always shorter) than those

of the 1st, the tibia itself being normally hairy, slender, cylindrical,

and narrower than the femur.

Type, E. lomjicejis.

Eucratoscelus loxgiceps, sp. n.

Colour. Carapace and limbs covered with a clothing of short

greyish-brown hairs, the setae reddish brown, the lines on the legs

paler ; distinct whitish tufts or bands at the extremities of the

femora, patellae, tibiae, and protarsi ; abdomen a deep chocolate-

brown, with reddish bristles ; sternum and coxae blackish, with

greyish hairs.
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Carapace moderately high in the head-region, its width less

than tliree-quarters its length (13 : 18|) ; length exceeding that of

patella and tibia of the 1st leg by one-third of the protarsus, a

little less than those of 4th leg, equal to patella, tibia, and tarsus of

palp, less than tibia, protarsus, and tarsus of 2ud leg hj at least half

the tarsus ; length from fovea to anterior border equal to 4th

protarsus ; width a little less than patella and tibia of 2nd leg

and a little greater than those of 3rd leg. Eyes as in Harfactlra ;

tubercle high, nearly spherical ; distance between the anterior lateral

eye and the edge of the clypeus exceeding the long diameter of

the eye.

Mandibles with nine large teeth and smaller granuliform teeth.

Labium with about three rows of spicules.

Prt^pi, when e.xtended, just surpassing the tip of the tibia of

the 1st leg ; unarmed, except for one spine below at the apex
of the tibia.

Ler/s (from the base of the femur) 4, 1, 2, 3 ; the 3rd falling

short of the 2nd by two-thirds of its tarsus, the 2ad falling short

of the 1st by about half its tarsus, the 1st less than the 4th by its

tarsus and about one-fourth of its protarsus, the 4th exceeding

the 3rd by its tarsus and three-fourths of the protarsus ; a pair of

apical spines on the lower surface of the tibia and a meSian spine

at the apex of the protarsus of the 3rd and 4th
;
patella and tibia

of 4th exceeding those of the 1st by almost half the protarsus,

about equal to the tibia, protarsus, and tarsus of the 3rd leg, which
are very slightly longer than the protarsus and tarsus of the 4th

;

tibia and protarsus of 1st a little shorter than protarsus and tarsus

of 4th ; tibia of 1st a little longer than the protarsus, a little more
than twice as long as broad ; tibia of 4th a little shorter than the

protarsus, its width rather more than one-third of its length ; width
of 4th protarsus about one-fourth of its length.

Measurements in millimetres.—Total length of body 42, of cara-

pace 18-5, width of latter 13, length from fovea 12 ; length of

palp 27-5, of 1st leg 43, of 2nd 40, of 3rd 36, of 4th 52-5
;
patella

and tibia of 1st 15-5, of 4th 18-8 ; width of tibia of 1st 3, of 4th 4.

Loc. A^oi. A single female example of this interesting new
Spider was obtained.

Genus PTERiisrocHiLirs Pocock.

Pteeinochiltjs MURiisnjs Poc.

Pferinochilus murinus, Pocock, Proc. Zool. Soc. 1897, p. 753,
pi. xliii. fig. 4.

The type of this species was a rather mutilated female example
from TTgogo (Bmin Pasha). Pemale specimens were also recorded
from Mombasa and the north-east shore of Victoria Nyanza.
These examples prove to be not quite full-sized. I am therefore

glad of the opportunity to point out further specific features

observed in the well-preserved material obtained by Mr. Betton at

jS^di, Mbuyuni, and Machuma.
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The largest female measures 39 mm. long, the carapace being

19 long and 18'5 broad.

The carapace is covered with golden hairs, showing a more or

less radial arrangement in strij^es ; the abdomen is yellowish or

greyish brown, symmetrically spotted and striped above.

The carapace is a little longer than the patella and tibia of the

4th and 1st legs (in smaller examples, as in the type, it is about

equal), and about equal to tibia and protarsus ot 1st (in young
examples a little greater). The spine armature of the legs is as in

the type.

Mtfosuremenis in milUmeti-es oflaryest example.—Total length 39 ;

length of carapace 18-5, width 15-5
; length of 1st leg 49, 2nd 45,

3rd 41, 4th 51, palpus 31.

In addition to the examples mentioned above that were

obtained on the Uganda-Mombasa Eailway, the British Museum
has recently received an adult female from Portuguese E. Africa.

The species evidently, therefore, has a wide distribution in eastern

equatorial Africa.

Ptebixochilus spinifer, sp. n. (Plate XLI. figs. 1, la.)

S . Colour. Carapace and mandibles black, but somewhat thickly

covered with golden-yellow hairs ; legs also blackish, but covered

with golden hairs, intermixed with grey and blackish ; the

extremities of the femora, patellae, tibiae, and protarsi whitish ;

abdomen golden yellow at the sides, passing into black on the

dorsal middle line, the black especially conspicuous posteriorly ;

lower surface of abdomen greyish yellow ; sternum and coxae

blackish with yellowish long hairs.

Carapace convex, its width more than two-thirds of its length
;

length much less than that of tibia and patella of 4th leg, scarcely

equal to protarsus of 4th, a little less than patella and tibia of 2nd,

greater than those of 3rd, less than protarsus and tarsus of 3rd,

about equal to patella, tibia, and tai'sus of palp ; its width a little

less than tibia of 4th, equal to protarsus of 1st, sHghtly greater

than tibia of 1st, much less than patella and tibia of 3rd. Ocular

tubercle nearly spherical ; clypeus narrow, less than one-fourth the

length of the tubercle ; space between the edge of the clypeus and

the anterior lateral eye about equal to its long diameter.

Legs 4, 1, 2, 3, the 4th exceeding the 1st by two-thirds the

length of the tarsus, patella, and tibia of 4th, a little greater than

those of 1st, equal to protarsus and tarsus of 1st ; tibia of 1st very

thick, the thickest segment in the limb, its width at least equal to

one-third of its length, the spine long and strong
;
protarsus bowed

as in P. vorax, but armed below at its disfal end with a strong

tuberculiform spike ; tibia armed below distally with a pair of

apical spines ;
protarsi of 3rd and 4th with a few apical spines

and with one median external spine, of 4th with one superior

distal spine.

Measirrsments in millimetres.—Total length 20 ; length of cara-

pace 9-5, width 7-5
; length of 1st leg 34-5, of 2nd 31, of 3rd 27,
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of 4th 37-5
; patella and tibia of 1st 11-5, of 4th 12 ; protarsus of

4th 10.

Loc. Mbnyuni. A single male example.

Much smaller than F. vorax Poc. (P. Z. S. 1897, p. 752), with

relatively much longer legs &c. Por example in vorax the cara-

pace is just about as long as the patella and tibia of the 4th legs,

and its width is greater than the protarsus of the 4th ; there is,

moreover, no spine upon the protarsus of the 1st, and tlie tibia is

not thick as in sjjinifer.

The males of the three known species of Pterinochilns may be

distinguished as follows :—

-

a. Protarsus of 1st leg with a distinct tuberculiform tooth

below near the apex, tibia of Ist leg thicker than the

femur ; legs longer ; carapace less than patella and
tibia of 2nd leg and less than 4tb protarsas, &c spinifer, sp. n.

b. Protarsus of 1st leg without tuberculiform tooth, tibia of

1st not thicker than its femur; legs shorter; carapace
exceeding patella and tibia of 2nd leg, and much longer

than protarsus of 4lh.

a'. Of large size (carapace about 16 mm.)
;
protarsus of

1st leg basally sinuate ; carapace much longer than
patella, tibia, and tarsus of palp ; spine of palpal organ
simple and attenuate vorax Poc.

b'. Of small size (carapace 10 mm.)
;
protarsus of 1st leg

straight ; carnpace not longer than patella, tibia, and
tarsus of palp ; spine of paljjal organ with a strong

upstanding crest and a blunt point niffro/ulvus Poc.^

Subfamily EuMENOPHOEiNJi.

Eumenophorince, Pocock, Proc. Zool. Soc. 1897, p. 773.

Genus Phoneyusa Karsch.

Phoneyusa bettosi sp. n.

Closely allied to P. gregorii, Pocock (P. Z. S. 1897, p. 761).

Hairy coating a bright reddish brown, with conspicuous pale

narrow tufts at the tips of femur, patella, tibia, and protarsus of

legs ; the lines on the legs reddish.

Width of carapace more than three-fourths of its length ; its

length only a little greater than that of patella and tibia of palp,

equal to length of patella and tibia of 2nd leg, a little less than

protarsus and tarsus of 1st or 2nd, these two being about equal

;

ver)'^ slightly exceeding 4th protarsus ; its width slightly exceeding

tibia and tarsus of palp and a little less than patella and tibia of

3rd leg ; distance between fovea and anterior edge scarcely equal

to 3rd protarsus, and slightly exceeding protarsus of 1st and 2nd.
Palp when extended reaching nearly to the apex of tibia of

1st leg, unspined, its tibia about four times as long as broad, a

trifle longer than that of the 2nd leg, nearly twice as long as

patella of palp and three times as long as its tarsus ; the bulb of

the same form as in gregorii.

^ Poc. Ann. & Mag. Nat. Hist. (7) i. p. 317. From the TransTaal.
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Ler/s 4, 1, 2, 3 (from base of femur), 4th surpassiug 1st almost

by length of its tarsus ; 1st surpassing 2nd by half its tarsus, 2nd

surpassing 3rd by less than half its tarsus, 4th surpassing 3rd by

its tarsus aud one-tliird of its protarsus
;
patella and tibia of 1st

and 4th about equal
;
protarsus of 4th almost equal to patella and

tibia of 2nd ; tibia of 4th without inferior distal spines, of 3rd

with one anterior distal spine below ; tibia of 2nd and 1st with a

pair of inferior distal spines
;
protarsus of 1st with two, of 2nd

with three, of 3rd and 4th with four inferior apical spines.

Measurements in millimetres.—Total length of trunk 38, of

carapace 18-5, from fovea to anterior border 12-5 ; width of

carapace 16 ; length of palpus 34-5, of 1st leg 60, of 2ud 56,

of 3rd 52, of 4th 6S-5, of patella and tibia of 1st and 4th 22, of

4th protarsus IS.

Loc. Voi. A single male example.

This species and P. gregorii may be distinguished as follows :

—

a. Palp shorter; the carapace equal in length to its patella,

tibia, and tarsus, its tibia not so long as that of the 2nd leg.

its width more than one-fourth of its length ; tibia of 3rd

and 4th legs with a pair of apical spines below gregorii Poo.

b. Palp longer ; carapace only equalling its patella and libia, its

tibia slightly longer than that of the 2nd leg and four

times as long as broad ; tibia of 4th leg without inferior

spines, that of the 3rd with one inferior distal spine hettoni, sp. n.

In connection with this species it is interesting to observe the

absence of inferior spines upon the tibia of the 4th leg, since this

feature was mentioned by Karsch in his diagnosis of Pelinohius as

serving to distinguish that genus from the previously established

Phoneyusa. But, in spite of a strong suspicion I venture to enter-

tain that Pdinohius will prove to be synonymous with Phonei/usa,

I refrain from definitely uniting the genera, since M. Simon

declares the arrangement of the eyes to be different in the two.

The type of Pelinobius, namely muticus, was from Masailand (see

.IB. Hamburg. Wissen. Anst. ii. p. 135, 1885); but although

agreeing in the main with both gregorii and hettoni, it is certainly

the representative of a totally distinct species, if any reliance is to

be placed upon the figure and description. The legs, for example,

are said to be without spines, and they are evidently shorter as

compared with the size of the carapace ; for example, the width of

this plate is equal to the length of the 4th protarsus.

Family Bartchelid.?:.

Genus Pisenokodes, nov.

Allied to Pisenor Simon, but differing apparently in the structure

of the tarsus of the palp in the male. The tarsus is long and

slender, three times as long as wide, nearly as long as the tibia of

the palp, scopulate, but not bilobed at the apex, the papal bulb

arising from the base of its lower side.

This new genus is proposed for the reception of the species,
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represented by male and female examples, obtained by Mr. Betton
and believed to be identical with the form named P. hohneli by
Simon.
The type of Flsenor is a species from the Zambesi, named notius

by Simon (Act. Soc. Linn. Bord. xlii. p. 411, 1889). The male of

it is as yet unknown, and it may consequently prove to have the
same sexual features as the genus here established. In that case
Plsenorodes will lapse as a synonym of Pisenor. But Sinion has
described the male of a second species, which he refers to Pisenor,

namely P. nigeUus (loc. cif. p. 411), from Laudana, Congo ; and the
tarsus of this species is described as small, narrow, and bilobate,

being apparently constructed much as in the allied genus Idiom-
mata, and in the genera of Theraphosidse. In that case P. nviellus

can hardly be congeneric with the species here identified as hohneli
;

and since it has been definitely referi-ed to Pisenor, it appears to

me advisable to establish a new genus for the species now before
me. If this species be wrongly determined it must have a new
specific name and can still be regarded as type of this new genus.

PiSEXORODES HOHNELI (Simon). (Plate XLI. figs. 2-2 h.)

Pisenor hohneli, Simon, Ann. Soc. Ent. France, 1889, p. 125.

Eecorded from Kilimanjaro by Simon. Mr. Betton obtained
specimens at the following localities :—Samburu and at Taru,
Maziwa ya Tagari and Machuma in the Taru desert.

The female examples I am unable to separate from the female
of hohneli as described by Simon. But since the male is new to

science, the following particulars regarding it may be mentioned:

—

The carapace is as long as the patella and tibia of the 4th leg

and the tarsus and protarsus of the Ist, slightly shorter than
patella and tibia of the 2nd, and distinctly shorter than protarsus
of 4th, about equal to patella, tibia, and tarsus of the palp ; its

width is almost as great as its length.

Legs 4, 1, 2, 3 ; protarsus of 4th longer than protarsus and
tarsus of 1st ; tibia of 1st armed distally with an inferior process
tipped with a single strong spine, above and behind this is a second
very stout, slightly curved spine, and in addition to these the
segment is armed with about eleven long slender spines ; the pro-
tarsus is slender and lightly bowed and armed with 1 (2) external
basal spines. Palp projecting halfway along the tibia of the Isfc

leg when extended, its femur spined at the apex on the inside ;

its patella with two short basal spines on the inner side ; tibia

with about five spines on the inner side, thickly hairy below, with
a naked median channel for the reception of the palpal spine,

while the distal end is hollowed beneath for the reception of the
bulb ; -palpal bulb subglobular, the spine longish, straight, with a
bent tip, broad, more or less spatulate, slightly constricted at the
base, wi.th a slight spiral twist. Femora, patella, and tibia of all

the legs spiny.

Mandible armed with a single internal row of nine large teeth and
a few small granules posteriorly. Ma.rilla lightly depressed at the
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base, with a few cusps; labium with a row of four cusps. Sternal

sir/ilia marginal.

Measurements in millimetres.—Total length of trunk 22, carapace

lO'S; width of carapace 9-5; length of palpus IG'5, of Ist leg 32,

2nd leg 30-5, 3rd leg 28, 4th leg 37, patella and tibia of 1st 12,

of 4th 10-5.

The species described from Moschi as Ltiommata le.pida by
Gerstiicker (Von der Decken's Reisen in Ost-Afrika, iii. 2, p. 485)
was based upon a male example which, as suggested by Simon,

perhaps belongs to the genus Pisenor ; in any case it is certainly

different from the male here identified as Plsenorodes hdhneli. In
the first place, it is very much smaller, the body and mandibles

measuring only 12-5 mm. in length, and there is not a word in

the description to credit the belief that the tarsus of the palp

and the tibia of the 1st leg are constructed as in the species I have

here described.

Family Ctexiztd.e.

Genus Ctutafciiexius Thorell.

Ctetauchenius flaviceps, sp. n.

Carapace with its head-region clear reddish yellow, with a fine

median fuscous line studded with a series of setiferous pores ; the

head bordered by a broad brown band on each side, which passes

back to the fovea ; sides of the thoracic portion paler than the

median portion ; mandibles, palpi, and anterior two pairs of legs

dark brown ; 4th leg a little paler ; abdomen a uniform greyish

brown; sternum and coxae yellowish.

Carapace as long as patella and tibia of 4th leg, and as patella,

tibia, and half the protarsus of the 1st, its width equal to protarsus

and tarsus of 4th leg ; length from fovea to anterior border equal

to tibia of 4th. Ocular area more than twice as broad as long ; the

eyes of the posterior line wider than those of anterior, of which the

lateral are close to the edge of the clypeus. Eyes of anterior line

procurved ; a line touching the anterior border of the medians would

pass behind the centres of the laterals ; space between anterior

medians equal to about half their diameter ; laterals larger than

medians and larger than posterior laterals, which are quite close

to the posterior medians.

liastellwn consisting of strong spines overhanging the base of the

fang ; internally some of these fangs are longer and arranged more
thickly, externally they are shorter and form a single series ; lower

margin of mandible with an inner series of about nine teeth, the

external row consisting of a series of granules ; fang longish.

Labium and maxilla unarmed, bristly.

Legs longish and slender, except those of the 3rd pair, which are

shorter and have the femur and patella thick : 1st leg with a single

median apical spine on the tibia, and two spiniform setae behind it,

and 7 inferior spines on the protarsus amongst the scopular hairs,

arranged approximately 2, 2, 3, the latter being at the apex ; 2nd
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leg spined like the 1st, with oue or two shorter protarsal spines
;

3rcl leg with patella rather thickly spiny in front, bristly above,

with 1 posterior apical spine, tibia with 2 spines in front, 2 behind,

4 above ; protarsus with 2, 2, 3 spines below and about 14 spines

above—5 forming an anterior, 8 a posterior series, and 1 median
dorsal ; tarsus with 1, 1 spioes above ; 4th leg with tibia bearing 1

posterior spine and a few setiform spines below, its protarsus armed
with numerous spiiies in front below, those at the apex being long

and strong, and two spines behind, one median, one apical ; tarsus

with many short spines on the anterior side of the lower surface.

Claws with two rows of strong teeth, those of the 3rd and 4th

legs less strongly toothed than those of the 1st and 2nd. Mamillce

longish, the apical segment acuminate, but little shorter than the

second.

Measuremmts in millimetres.—Total length of trunk 18 ; length

of carapace 8 ; width 5'5 ; length from fovea 5 ; length of palp 11,

of 1st leg 17, of second 14-5, of 3rd 11, of 4th 18-5, patella and
tibia of l8t 7, of 4th 8.

Loc. Voi. A single female example.

The generic position of this species must at present be left

unsettled. In a general sense it falls under Cyrtauchenius as

defined by Simon. In the structure of the mamillse it seems to

resemble 0. zebra oi Simon, from Zululand (Ann. Soc. Ent. France,

Ixi. p. 272, 1893), but in other characters, such as size of eyes,

spine-armature of anterior tibia and of 3rd tarsus, it approaches
C. terricola.

Genus Acanthodon Guerin.

ACANTHODON ROBUSTUS, sp. U.

Colour of carapace brownish yellow ; legs darker, with fuscous
longitudinal stripes ; inner surface of femora of palpi and first two
pairs of legs pale yellow.

Length of carapace exceeding that of tibia and protarsus of 4th
leg (in lacustris it is greater). Ocular arrangement almost as in

lacustris \ but the ocular area shorter, the width across the tubercle

exceeding the length from the posterior border of the tubercle to

the anterior tubercle of the anterior lateral eyes (in lacustris the
length of the area slightly exceeds the width of the tubercle) ; width
of ocular area at least half the length of the 4th protarsus.
Labium with a transverse row of 4 or 5 spicules.

Legs and palpi spined as in lacustris, but the spines are more
numerous ; moreover the posterior side of the tibia of the 2nd leg

is armed with strong short spines, and on the anterior side of the
patella, tibia, and protarsus of the 3rd leg the spines are arranged
closely together, forming distinct band-like areas ; whereas in

' By an error in the description (P. Z. S. 1897, p. 731) the anterior median
eyes are described in lacustris as being separated by a space exceeding twice their
diameter : the distance is about equal to a diameter ; and the distance between
these eyes and the posterior laterals is equal to about twice the diameter of the
former.
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lacustris the spines are relatively few in number and more scattered.

Coxae thickly hairy below, coxa of 3rd with a band of close-sefc

short spikes. Legs 4, 1, 3, 2 ; tibia of 3i-d thick, its width slightly-

exceeding its superior length ; width of femur of this leg about

two-thirds its superior length (in lacustris barely more than half).

Measurements in millimetres.—Total length of trunk 33, of

carapace 14 (with mandibles 19); length of palpus 21, of 1st leg

24, 2nd 22, 3rd 23, 4th 31 (all from base of femur) ; paiella and

tibia of 1st 10, of 4th 12; tarsus and protarsus of 4th 10.

Log. Taru and Machuma in the Taru desert {ttipe). A female

example from each of these localities.

This species and Acanthodon Ucustri<<, recently described from

Kinyamholo, Lake Tanganyika (P. Z. S. 1897, p. 731), may be

distinguished by the following characters :

—

a. Labial teeth 4-.'')
; externa! side of tibia of '2nd leg armed

with short robust spinea ; coxiB of legs densely hairy

below, that of .3rd leg with an oblong area of close-set

spiniiles; legs shorter, protarsus of 4t.h rather less in

length than twice the width of the ocular area ;
width

of ocular area exceeding by a little the length of the

upperside of the 3rd tibia; width of 3rd tibia equal to

its length robustus, sp. n.

b. Labial teeth 2; external surface of 2nd tibia without

short stout spines ; coxfe of all the legs almost sparsely

hairy below ; legs longer, protiirsus of 4th exceeding

twice the width of the ocular area, which is slightly less

than the length of the 3rd tibia ; width of 3rd tibia ex-

ceeding its length laacstris Poc.

It appears to me impossible to say whetlier the species described

by Gerstiicker as Idiops compacius belongs to the genus Acanthodon

oi- to the allied genus Helirimomerus. It was procured at Dafeta,

Kilimanjaro, a locality which at first suggests the possibility of

identity between it and Acanthodon robustus. But according to

Gerstacker, compactus has only a pair of labial teeth as in lacustris,

and is much smaller than rohistus, the total length of carapace

and mandibles being 13-5 mm. Moreover the legs of the 3rd pair

are said to be shorter than the rest, and the palpi as long as the

legs of the 1st p;iir—characters which do not apply to robustus.

Family Aegiopid-«.

G-enus Nephila Leach.

Nephila madagascaeibnsis (Vinson).

Epeira madar/ascariensis, Vinson, Araueldes des lies Reunion,

Maurice et Madagascar, p. 191, pi. vii. ( = N. argyrotoxa Gerst.).

Loc. Maziwa Mitatu in the Taru desert.

Widely distributed throughout East Africa.

Nephij.a sijmptuosa Gerstaeker.

Nephila sumptuosa, Gerstaker, A'^on der Decken's Beisen iu Ost-

Afrika, iii. 2, p. 501, pi. xviii. fig. 12.



1898.] BY MR. 0. S. BETTOK IN BRITISH EAST AFRICA. 509

Loc. Mgana, Mazivva Mitatu, Marago-ya-Fundi.
This species has a wide range throughout East Africa and is also

abundant in Socotra. Fortunately the admirable figure of it

published by Gerstacker makes the identification of the species a

matter about which there can be little doubt.

Nbphila pilipes (Lucas).

Epeira pilipes, Lucas, Thomson's Arch. Eat. ii. p. il6, pi. xiii.

fig. 7 (1858).

Loc. Taru.

Abundant throughout tropical Africa and extending as far south

as Cape Colony.

Grenus Aeaneus Linn.

(= Epeira of authors.)

Arajstbus natttictts (L. Koch).

Epeira nautica, L. Koch, Aegyptische und Abyssinische Arach-

niden, p. 17, pi. ii. fig. 2 (1875).

Loc. Taru.

Almost cosmopolitan in range.

? Aranetjs similis (Bosenberg and Lenz).

Epeira similis, Bosenberg and Lenz, Jahrb. Hamb. Wissen.
Anst. xii. p. 20, pi. ii. figs. 26-26 b.

? Epeira suedicola, Simon, Ann. Soc. Ent. Fr. (6) x. p. 103 (1890).

An adult male and a mutilated female from Changamwe and an
immature female from Taru are doubtfully referred to this species,

recorded by its describers from Quilimane. Judging by the form
of the vulva, A. similis and A. striata of Bosenberg and Lenz are

closely allied to A. suedicola, which Simon recorded from Arabia

and which Pavesi has since recorded from Somaliland (Ann. Mus.
Genova, xxxv. p. 498, 1895).

Araneus beesiprons, sp. n. (Plate XLI. figs. 3-3 b.)

Colour. Carapace reddish brown, blackish on the head-region,

hairs whitish ; mandibles blackish brown ; sternum, labium, and
maxillsB brown ; legs with coxse and trochanters reddish yellow,

rest of legs reddish yellow, with the greater part of the femora and
the distal end of the tibias blackish, hairs white

;
palpi yellowish

red ; abdomen nearly uniform cream-white on the upperside, with

four sigilla showing as bro^-n spots, sometimes with fine darker

longitudinal lines on the posterior part and fine indistinct yellowish

vertical lines at the sides ; fore part of abdomen deep black, with a

transverse white stripe ; this black, becoming gradually paler,

spreads backwards and downwards over the whole of the sides and
lower surface of the abdomen as far babk as the spinners, which
are themselves brown ; the area between the spinners and the

epigastric fold a little darker and ornamented with four white spots,

one on each side behind the lung-books, the others farther back
and closer together in front of the spinners.

Proc. Zool. Soo.~1898, No. XXXIV, 34
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Head strongly elevated, convex from before backwards and

from side to side. Ocular quadrangle much wider in front than

behind ; the anterior median eyes much larger than the posterior

median and more widely separated, distance between posterior

medians barely equal to their radius, distance between anterior

medians nearly equal to their diameter, distance between anterior

and posterior medians about equal to diameter of anterior ; eyes of

anterior line slightly procurved when vie\Aed from the front, the

centres of the medians about on a level with the upper edge of

laterals, which are about their own diameter above the edge of the

clypeus.

Mandibles armed with three posterior and three anterior teeth.

Spines on legs few in number and black.

Abdomen voluminous, I'ounded, without shoulder-points, a little

wider than long, widely rounded, not pointed posteriorly. Vvlva

when viewed from below forming a pair of pit-like depressions

separated in the middle line by the scape, which, broad and wrinkled

at the base, passes backwards, then takes an abrupt curve, the apical

piece being bent at right angles to the basal portion.

Measurements in millimetres.—Total length 11 ; length of abdomen
8-5, width 9.

Loc. Taru.
• The Museum has also received this species from the following

localities in East Africa :—Karagesi (Emin Pasha) ; Mombasa
( W. E. Taylor) ; Leikipia {J. W. Gregory). The specimen selected

as the type is one of those from Karagesi.

In form and colouring, especially of the abdomen, this species

closely resembles the Australian species Epeira albida of L. Koch
(Die Arachniden Austral, i. p. 83, pi. vii. tig. 2), M-ith which Epeira

locujjJes of Butler (P. Z. S. 1879, p. 732, pi. Iviii. fig. 2) from

•Madagascar is apparently identical. The form of the vulva in

A. eresifrons is, however, quite different from that of aJbidus, and
the latter has not the strongly elevated head characteristic of the

former.

According to Simon's divisions of the genus Araneus this species

falls into Section 3, except that the anterior line of eyes is slightly

procurved rather than recurved.

Araneus bbttoni, sp. n. (Plate XLI. figs. 4, 4 a.)

Colour. Carapace mahogany-red, black at the sides and on the

face, clothed with white hairs ; mandibles yellow in front at base,

black at; apex and along their outer surface ; palpi ochre-yellow,

with patella, tibia, and tarsus infuscate distally ; legs variegated,

femora mostly black, those of the 3rd and 4th legs with two yellow

rings, one basal, the other ^ubmediau ; of the 1st less distinctly annu-

late, reddish below and internally ; patella black below, reddish

brown above ; tibiae yellowish red, blackish at apex, that of 2nd leg

also with a broad black basal patch below
;
protarsi yellow, black at

apex ; abdomen deep blackish brown above, with broad paler band

along middle line ; sides of abdomen lighter than upper surface,
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yellowish brown, and ornamented below with jet-black irregular

transverse stripes, which below become blended with the darker

tint of the inferior surface, area between spinners and epigastric

fold black ; anterior spinners black, posterior reddish ; coxae reddish

black ; sternum black, with a pale narrow median line.

Carapace with cephalic region moderately elevated, only lightly

convex above ; carapace a little longer than upperside of tibia of

1st leg, its width just about equal to tibia of 2nd leg. Eyes of

anterior line very slightly procuryed, centres of medians on a level

with upper edge of laterals ; median quadrangle wider in front

than behind ; anterior medians about a diameter apart and a little

farther from the posterior medians
;
posterior medians less than a

diameter apart.

Mandibles with four anterior and three posterior teeth. Spines

on legs numerous and strong.

Abdomen broader than long, voluminous, without shoulder-points,

its anterior border widely rounded, its posterior widely ovate.

Vulva consisting of a simple stout vertical rod, with its apex bent

at right angles to the basal portion.

Measurements in millimetres.—Total length 16 ; length of carapace

6'5, of abdomen 10-5
; width of abdomen 11*2 ; length of anterior

leg 25, of posterior leg 23.

Loc. " 88 miles inland from Mombasa." A single female.

Allied to A. nauticns, but much larger and with wider abdomen
and the distal end of the vulva bent at right angles instead of

nearly straight.

Abaneus taeuewsis, sp. n. (Plate XLI. fig. 5, and Plate XLII.
fig. 1.)

Colour. Carapace testaceous, infuscate laterally ; mandibles,

palpi, and maxillae testaceous ; sternum testaceous in the middle,

brown at the sides : legs testaceous ; femora of first three pairs

with a fuscous patch at the distal end, of 4th pair with a median
fuscous patch as well ; 3rd and 4th legs also infuscate at distal

end of patella and tibia and at the middle of protarsus and on
tarsus, these patches less evident on legs of 1st and 2nd pairs;

abdomen ochre-yellow above, speckled with minute red lines and
spots, a distinct folium consisting of a zigzag black line on each

side extending from the median sigilla to the apex ; area between
the four central sigilla divided by a narrow median black line,

branching at the sides ; anterior portion of abdomen with a sooty-

black patch on each side continuous with the lighter blackish-grey

tint of the lateral surface, lower surface oehraceo-fuscous, with a
pair of large yellow spots behind the middle line in front of the

spinners ; hairs mostly white ; spines on legs black at base, pale

distally ; hairs on sides of abdomen golden yellow or reddish.

Carapace shorter than 1st tibia, its width less than 2nd
tibia, moderately elevated as in A. bettoni. Eyes of anterior line

slightly recurved or very nearly quite straight ; median quadrangle

narrowed in front, longer than wide, but the eyes composing it

34*
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subequal in size ; the anterior eyes a diameter apart, the posterior

half a diameter. Mandible with 4 teeth in front and 3 behind.

Abdomen widely rounded in fi'ont, narrowly ovate behind, longer

than bi'oad, ^nthout distinct shoulder-points, but prominent in

this region. V^dva formed on the same general plan as in the

preceding species, though differing in structural details.

Measurements in miUi..:etres.—Total length 11*5 : length of

carapace 5, of abdomen 8 ; width 7.

Loe. Taru. A single adult female.

Also allied to A. nauticvs, but differing in the form of the vulva

and in colour.

Genus Cyrtophoba Simon.

Ctrtophora citricola (Forsk.).

Aranea citricola, Forsk. Descr. Anim. p. 86 (1775) (and all recent

authors).

Loc. Taru.

Common throughout the tropics of the Eastern hemisphere.

Genus Argiope Aud.

ARGIOPE NIGROTITTATA Thor.

Anjiope nic/rovittata, Thor. (Efv. K.Yet.-Akad. Forh. 1860, p. 300

;

Eug. Eesa, Arachn. p. 31 (= candata Blackw., and suavissima

Gerst.).

Loe. Samburu, Taru.

Argiope lobata (Pallas).

Aranea lobata, Pallas, Spicil. Zool. i. pt. 9, p. 46, pi. iii.

figs. 14-15 (1772).

Loc. Samburu. A single immature female referable either to

this species or to the closely allied A. clathrata C. Koch.

Argiope atjhocincta, sp. n. (Plate XLI. figs. 6, 6 a, and

Plate XLII. fig. 11.)

Colour. Carapace ochre-yellow, with radially arranged fuscous

spots, covered ^nth silver-white hairs; mandibles and palpi flavous;

maxillae and labium flavous, black at the base ; sternum \^ith a

broad median flavous band with radiating yellow spots, black at

the sides ; legs j-ellow, strongly ringed with black ; coxse with two
black spots, femora with three broad black bands, patelhe with a

dark distal band, tibise with a basal, a median, and an apical black

band, protarsi also with three bands, tarsi dark, basally flavous.

Abdomen ferruginous along the anterior border, with three trans-

verse silvery bands with straight anterior and sinuous posterior

border—the anterior just behind the shoulder-points, the median

in front of the middle of the upper surface, the posterior behind

the middle, the bands scarcely extend on to the sides, the median
and posterior ending in a slight enlargement ; the median and
posterior are defined in front by a narrow dai'k border and behind
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by a transverse black stripe ; the areas between these bands rusty

red, the whole of the posterior third of the upper surface also

rusty red ; sides and lower surface deep black, marked with small

v^-hite spots and furnished with a pair of wiiite interjially and ex-

ternally digitate stripes, passing from the epigastric fold to a point

on each side of the red mamillje ; area between the mamillae and

the apex of the abdomen deep black.

Carapace heart-shaped, broad, considerably broader than long,

its length equal to tibia of 2nd leg, longer than tibia of 4th and

than patella and tibia of 3rd, its width equal to length of -ith

protarsus.

Legs not plumose, without spiny band on the posterior femora.

Abdomen truncate in front, with distinct shoulder- points, oval

behind, with evenly convex margins converging to a point, in no

sense dilated behind, with borders not lobate, about one-fourth

longer than wide. Vulva consisting of a smooth upstanding

posteriorly narrowed tubercle, the posterior border of which is

mesially grooved and behind forms a wide septum between the

normal arched spaces.

Measurements in millimetres.—Total length 14 ; length of cara-

pace 5, width 6; length of abdomen 10, width 7-5; length of 1st

leg 23, of 2nd 23, of'Srd 15, of 4th 21.

Loc. Samburu. A single adult feinale.

In the form of the abdomen this species approaches many of the

Oriental species of the genus Argiope (e. g. aitherea Walck.), but

differs from all with which I am acquainted in the pattern of the

abdomen &c.

Genus AEevEOEPEiRA Emerton.

Argyroepeira ungitlata (Karsch).

Meta ungulata, Karsch, Zeitschr. gesammt. Naturwiss. lii. p. 834

(1879).

Loc. Taru.

This species, recorded originally from the Loango coast, is

widely distributed throughout tropical Africa.

? Genus Salassina Simon.

Salassina FORMOSA (Karsch).

Cyclosa formosa, Karsch, Zeitschr. gesammt. Naturwiss. lii.

p. 835 (1879).

Log. Samburu and Taru.

Recorded from the Loango coast by Karsch. The British

Museum also has examples from the Camaroons {H. H. Jolinsion).

Genus Poltys C. Koch.

PoLTTS coRTicosus, sp. u. (Plate XLII. figs. 12, 12 a.)

Colour. Thoracic region of carapace deep reddish brown, cephalic

yellowish white ; mandibles nearly black ; sternum, coxge, and pclpi
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tawny brow u, femora oi anterior legs deep reddish, with a steel-

blue anterior distal band ; femur of 3rd leg with the steel band on
the posterior side ; of 4th almost entirely steel-blue, the distal end
only pale ; patella of 2nd, 3rd, and 4th brown below, of 1st paler

coloured ; tibise \a ith a black or deep brow n spot at the distal end
below, also with a median spot, stronger on those of the 2nd and
3rd pairs ; protarsi with two broad bands on the distal half of the

lower surface, which on the 3rd and 4th pairs fuse into a continuous

broad black band : tarsi black at the distal end below ; upperside

of legs fi'om patella to tarsus clothed M'ith greyish-yellow hairs,

indistinctly variegated with brownish spots, which take the form
of definite bands on the tarsi and protarsi and on the distal end of

the tibia and patella of the 4th and less distinctly so of the 3rd
;

epigastric region of abdomen and an area of corresponding size

above and at the sides of the pedicel black ; upperside of abdomen
rusty brown, with a deep chocolate patch in the centre ; the sides

and tubercles silvery yellow, variegated with lights and shades

;

lower side of abdomen behind epigastric fold yellowish brown.
Carapace a little longer than patella and tibia of 3rd leg, a little

shorter than those of 4th; ocular quadrangle nearly square, its

length considerably less than height of clypeus.

Abdomen nearly parallel-sided, with rounded posterior end,

moderately high, its upper surface tolerably flat in the middle but

beset with varying sized tubercles, furnished anteriorly with three

large tubercles, one in the middle line, and a considerably larger

one on each side, which are themselves beset with smaller tubercles.

Measurements in millimetres.—Total length 12 ; length of cara-

pace 6-5, width 5 ; length of 1st leg 22, 2nd 21, 3rd 15, 4th 18
;

length of abdomen from base of median tubercle 9, width 7, height

from lower side of pedicel to base of lateral tubercle 6.

Loc. Maziwa Mitatu in the Taru desert.

This species falls into the section of w-hich P. illepidtts 0. Koch
is an example, and is perhaps allied to the W. African P. mon-
strosus Simon, which is unknown to me.

Genus Cjeeostris Thorell.

C.EROSTKIS NODULOSA, sp. n. (Plate XLI. fig. 7.)

Colour. Carapace black, or reddish brown in j'ounger specimens,

its posterior slope reddish brown ; cephalic region covered with a

clothing of whitish hairs, intermixed here and there wilh yellow

or mostly yellow, mottled greyish patches at the sides and along

the middle line ; mandibles black or brown, covered with yellowish-

brown hairs intermixed with white ; upperside of legs from

patella to tarsus covered with silvery white hairs, vai'iegated with

patches of yellow or yellowish grey, the darker patches being

traceable upon the distal end of the patella, tibia and protarsus,

and even the middle of the tarsus ; on the 3rd and 4th protarsus

tlie darker patch is in the middle of the segments ; femora naked,

except at the distal end, and in maturer forms steel-blue in colour
;



1898.] BT MR. C. S. BETTON IN BRITISH JEAST AFRICA. 515

legs banded below almost as in 0. sexcuspidata (Pabr.), the black

band on the protarsus o£ 1st and 2nd not extending to apex of

segment as it does in mitralis, and not or hardly wider than the

apical white spot on the protarsus of the 4th. Abdomen coloured

below as in mitralis, a uniform grejdsh-brown \\itli a narrow-

transverse stripe behind the epigastric fold, the upperside covered

with a clothing of greyish-white hairs, variegated at the sides and

behind with brown patches and lines, sometimes with a transverse

mesially interrupted brown stripe behind the anterior of the

median sigilla, and with sometimes a median bro\^"n band extending

to the spinners fi'om the posterior pair of large sigilla.

Carcqyace with its dorsal and lateral tubercles subequal in size
;

the length of the carapace equal to pi'otarsus and half the tarsus

of 1st leg, almost equal to protarsus and tarsus of 4tli ; width of

the head a little less than length of carapace.

Abdomen about as broad as long ; tubei'cles very variable in size,

but the same in number as in 0. mitralis ; of the six forming the

anterior series those constituting the median pair are closer

together than either is to the adjacent tubercle on its outer side ;

the three shoulder-tubercles sometimes raised into a conspicuous

hump, sometimes produced into a longish pointed process, some-

times quite small, the median tubei'cles between them also either

scarcely projecting above tlie level of the integument or forming a

pointed conical process ; the four posterior tubercles distinct, but

not large.

Vulva consisting of a black tubei'cle, the anterior half of which

is deeply grooved mesially ; the posterior half excavated, the

excavation divided by a median longitudinal ridge ; the posterior

rim of the excavation mesially elevated, its anterior rim formed

by the posterior edge of the anterior sclerite, forming two arches ;

the little spinuliform processes which arise from the front edge of

the vulva are widely separated at the base, are directed backwards

with a slight outward curvature, but their tips do not reach the

anterior arched border of the excavation.

cj . Much smaller than 5 ; the tubercles of the carapace small,

especially the lateral ; legs red in colour and less distinctly banded
than in $ ; upperside of abdomen subcircular with truncate

anterior border, convex from before backwards, without tubercles,

with a large anterior median and three pairs of large sigilla

arranged in two longitudinal series, also with marginal sigilla.

Measurements in millimetres.— 2 • Total length 22 ; length of

carapace 9 ; width of head 8"5
; length of abdomen 16, width 16'5

;

length of 1st leg 29, of 4th 27.

<S . Total length 7 ; width of head 3"5 ; length of abdomen 5*5,

of 1st leg 13-5, of 4th 11.

Loc. Samburu, Taru, and Marago-ya-Fundi (in the Taru desert).

Perhaps identical with the species which Gerstacker iden-

tified as O. mitralis Vinson (Von der Decken's Eeisen etc. iii.

pt. 2, p. 491), or perhaps with that from Shoa determined as

G. mitralis by Pavesi (Ann. Mus. Genova, xx. p. 8) ; but certainly
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different from Madagascar examples in the British Museum which
I refer to G. mitralis. It also differs apparently from 0. riujosa

Karscb, from Inhambaue in Mozambique (Men. Ak. Wiss. Berlin,

1878, p. 323, pi. i. iig. 8), at least in the form of the vulva, which
Karsch declares to resemble in his species that of C. mitralis ; and
lastly, judging from the description of C. simata Bcisenberg &
Lenz, from Quilimane and Paugani (Jalu'b. llamb. Anst. xii. p. 46,

pi. ii. fig. 27, 1896), it differs from that species at least in the

following particulars : the equality in size between the dorsal and
lateral tubei-cles of the carapace, the distinctness of the dark
naked lines upon the patella; and tibias of the legs, aud the abseuce

of the cherry-red patch of colour by the vulva, which was present

in all the examples of simata. The figures of the vulva of the last-

named species afford scarcely any help towards its identification.

Genus Gasteracantha Suudevall.

Gastebacantha resupinata Gerstacker.

Gasteracantlm resu^nnata, Gerstacker, Von der Decken's Reisenin
Ost-Afrika, iii. 2, p. 490, pi. xviii. fig. 8.

Loc. Maziwa Mitatu and Machuma (Taru desert).

This species is sometimes cited as synonymous with G. falcicornis

of Butler, which has priority. The two ai-e, however, I think

distinct, the red bauds on the abdomen in resiqnnata being absent

in falcicornis.

Gasteracantha taeulata Thor.

Gasteracantlm tahulata, Thorell, CEfv.K.Vet.-Akad. Forhandl. xv.

p. 303 (1859) ; id. Eugenies Eesa, Arachnida, p. 23.

Loc. Machuma, Maziwa Mitatu (Taru desert).

Extends as far to the south as the Transvaal and Natal.

Family E r e s i d iE.

Genus Stegodtphus Simon.

Stegodtphus lineierons, sp. n. (Plate XLII. fig. 13.)

Colour. Carapace castaneous, thickly clothed with white hairs

intermixed Mith others of a yellower hue ; a narrow black transverse

stripe running from the antero-lateral eye on each side to a point

on a level with the posterior median eye ; upper basal half of

mandibles clothed with white hairs, lower or distal half with

blackish-brown hairs ; legs clothed with yellowish-white hairs, the

inner and under side of the femur and tibia of the 1st leg deep

velvety black, and the inner surface of the femur and the inner

half of the tibia of the 2nd also velvety black ; tarsi and protarsi

in part infuscate ; a blackish-grey patch on the posterior (inner)

side of the 4th protarsus ; entire upperside of abdomen ochre-

yellow, covered with short white hairs, the lower side variegated

with pale brown, with a patch of black hair upon the vulva and
black shining mamillae.

Carapace equal to patella and tibia and almost half protarsus
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of 1st leg and a little longer thau patella, tibia, and half protarsus of

4th, longer than protarsus and tarsus of 1st, than tibia, protarsus,

and tarsus of 2nd, and than patella, tibia, protarsus, and tarsus of

3rd, and just about equal to tibia, protarsus, and tarsus of 4th;
width of cephalic region exceeding length of 1st protarsus and
just about equal to tarsus and protarsus of 4th.

Vulva as in figure.

Measurements in millimetres.—Total length 15 ; length of cara-

pace 7-3
; width of head 4-3

; length of 1st leg 16, of 2nd 12,

of 3rd 10, of 4th 14-5.

Loc. Mbuyuni. A single adult female.

Evidently nearly related to Stegodyplius africanus of Blackwall
from the Zambesi region (Ann. Mag. Nat. Hist. (3) xviii, p. 453,

1866), but apparently differing in having the hairs on the upper half

of the mandible white instead of reddish yellow, in the presence
of the narrow dark transverse line on the face, and in the absence
of a dark sinuous stripe on each side of the middle line of the

dorsal side of the abdomen. From S. mimosanan Pavesi (Ann.
Mus. Genova, xx. p. 81, 18S4), from Shoa, lineifrons also differs in

the absence of the abdominal bands and the presence of the facial

line, and also apparently in the coloration of the 2nd leg.

Stegodyphus bettoni, sp. n.

Colour. Carapace clothed with black hair, with a mai'ginal

border of white hairs extending from the antero-lateral eye, and a

wide white, irregularly oblong, patch occupying the upper and
posterior portion of the cephalic region, and breaking up in front

into narrow stripes, of which one on each side extends forwards
as far as the posterior median eye ; mandibles black, their basal

half marked with a transverse white stripe, separated by a space

about equalling its own width from the edge of the clypeus : legs

variegated with incomplete rings of brown and white ; femora of

1st and 2nd blacker, with snow-white patches : abdomen testaceous,

covered above with yellow hairs, without clearly defined longitudinal

black bands ; black below, and variegated with white patches.

Length and width of carapace as compared with legs almost the
same as in the preceding species, the legs being slightly longer.

Measurements in millimetres.—Total length 11; length of cara-

pace 4 ; width of head 2-3 ; length of 1st leg 8-5, of 2nd 6-5,

of 3rd 5-1, of 4th 8,

Loc. Samburu.
Although the single example of this species that was obtained

is an immature female, 1 have not hesitated to describe it, the
females of this genus being generally readily recognizable by colour-

characters ; and since these characters are not, within my experience,

subject to much variation with growth, there is no reason for

supposing that the adults will differ from the immature type
specimen of the species in any important character but size.

8. bettoni may apparently be recognized from the rest of the
known tropical African species by the colouring of the carapace
and mandibles.



518 MB. E. I. POCOCK OX THE ARACHNIDS COLLECTED [June 21,

Jb'amily Pisaurid^,

Genus Tetragos^ophthalma Karsch,

TETRAGoyoPHTKALMA STUHLMANXi Bcisenb. & Lenz.

Tetra(jonophthaliiia stuhlinanni, Bdsenb. & Lenz, Jahrb. Hamb.
Anst. xii. p. 37, pi. ii. fig. 19.

Loc. Taru and Samburu.
Two male examples belonging to this or to a nearly allied

species.

Genus Thalassius Simon.

Thalassius 5i.\RGARiTATirs, sp. n. (Plate XLI. fig. 8.)

Colour. Carapace a dark mahogany-brown, with a broad,

completely marginal yellowish-white band, which in front runs
up to a point on a level with the anterior median eyes : abdomen
a rich olive-brown above, ornamented on each side with a broad
yellow lateral stripe, geniculate at its posterior end where it

embraces the abruptly narrowed posterior termination of the

dark coloured field of the upper surface ; four yellowish-white

spots on the upper (inner) margin of each stripe, the posterior

spot the largest and situated just in front of the geniculation

of the lateral band ; lateral surface below the band greyish white
in front : legs and lower surface a tolerably uniform j^ellowish

or greyish brown.
Carapace a little shorter than tibia 1, and about as long as

protarsus 1, its width a little shorter than tibia 3 : ocular quad-

I'angle a little longer than wide, pai'allel-sided, the eyes composing
it subequal ; clypeus equal to about once and a half times the

length of the quadrangle ; anterior lateral eye nearer to the

anterior median than to the posterior lateral.

Leys 4, 1 and 2, 3 ;
patella and tibia of 1st distinctly shorter

than of 4th, scarcely exceeding those of 3rd.

Abdomen truncate in front, pointed behind, broadest just behind

the middle.

Jleasurements in millimetres.—Total length 21 ; length of cara-

pace 9, width 8 ; length of 1st leg 33, of 2nd 34, of 3rd 32-5, of

4th 3S-0
;
patella and tibia of 1st 12, of 4th 13-5.

Loc. Samburu and Taru.

Differing from the rest of the African species with which I am
acquainted in the pattei'n of the abdomen and the marginal white

thoracic band.

Family C t £ ^' i d .i.

Genus Ctentjs Walck.

Ctexus CAEsoNi F. Cambr.

Ctenns carsoni., F. Cambr. Proc. Zool. Soc. 189S, p. 24, pi. iii.

figs. 4, 5.

Loc. Taru and Mgana.
Apparently widely distributed in East Africa.
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Family HeteropodidjE.

Genus Heteeopoda Latr.

Heteeopoda vekatoeia (Linn.).

Loc. Changamwe.
Introduced by human agency throughout the world, originally

from the Oriental region.

Genus Spaeassijs Walck.

Spaeassus bicoeniger, sp. n. (Plate XLI. fig. 9.)

Colour of carapace, mandibles, sternum, coxsb, and maxillae a

uniform bright ochre-yellovv, the sternum rather paler than the

coxse and carapace ; legs of the same tint, but with the femora

rather thickly spotted below; tarsus and tibial spines of palp

black ; hairy clothing of legs and carapace, where present, of a

silvery white ; abdomen damaged, but distinctly spotted above, the

sides variegated with yellowish hairs.

Carapace about equal to length of 4th tibia, very slightly longer

than wide, strongly convex ; posterior line of eyes straight, the

eyes subequal, the medians nearer together than either is to the

corresponding lateral ; ocular quadrangle longer than wide

:

eyes of anterior line straight, larger than those of the posterior,

subequal in size and subequally spaced ; distance between the

mecUans less than a diameter, medians about their own diameter

from edge of clypeus.

Legs 2, 1, 4, 3
;
patella and tibia of 1st longer than of 4th

;

protarsi of 1st, 2ud, and 3rd scopulate only in the distal third

of their length, 4th not scopulate ; patellae unspined, spines on
lower side of tibiae and protarsi 2, 2, on upperside of tibia 1,

on upperside of femora in the middle 2.

Palp with tibia and patella subequal in length ; tibia much
thickened below at its distal end, armed externally with a long,

straightish, slightly clavate process, which considerably exceeds

the tibia in length and gives off near its base in front a thinner

curved pointed process nearly equal to the tibia in length ; tarsus

rather longer than patella and tibia, with a narrow stalk-like neck
and a posterior external angular expansion, its inner margin
evenly convex, gradually narrowed to the tip.

Measurements in millimetres.—Total length 10 ; length of carapace

4-8, width 4-3 ; length of 1st leg 22, of 2nd 24, of 3rd 17-8,

of 4th 20.

Loc. Ndi, Weiss Eoad.
This peculiar species is sufficiently characterized by the structure

of its double tibial apophysis of the palp.
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Order SOLIFUG^ (SoLruGAS).

Family Solpugid^.

Subfamily Ehagodin^.

Genus Ehagodes Pocock.

Khagodes oenatus (Poc).

Rhax oniatus, Poc. Ann. Mag. Nat. Hist. (6) xvi. p. 93, pi. iv.

fig. 2.

Loc. Maziwa Mitatu and Samburu.
Described from Mombasa.

Subfamily Solpugin^.

Grenus Solpuga Licht.

SOLPUGA SEMIFUSCA, sp. n.

Colour. Palpi and limbs a uniform reddish or ochre-yellow ;

upper surface of mandibles and cephalic plate a very deep olive-

brown or black ; sides of the mandibles yellow, contrasting sharply

with the dark tint of the upper surface ; the whole of the upper-

side of the abdomen dark ; the whole ol the lo\A'er surface pale.

Head-j)late : width a little less than length of tibia of palpus or

of 4th leg, exceeding the 4th protarsus by about one-third of the

tarsus, less than protarsus and tarsus of palp by half the tarsus.

Dentition of mandible as in S. hnmnipes, the small tooth on the

upper jaw following the second indistinctly double.

Measurements in millimetres.—Total length (including mandibles)

53, without mandibles 40 ; width of head 10-6 ; length of palpus

35, of 1st leg 29, 2nd leg 26, 3rd leg 33-5, 4th leg 54 ; tibia of

palp 11, its tarsus and protarsus 12 ; tibia of 4th leg 11, pro-

tarsus 10.

Loc. Voi {type) and Samburu.
Without knowing the male characters it is not possible to

satisfactorily determine the position of this species. In general

aspect it is much like hrunnipes of Dufour ; but differs from the

specimens of that species known to me—namely, one example from
Algeria and one from Somaliland (Donaldson Smith)—in having

the head and upper surface of the jaws of a uniform blackish tint,

hrunnipes being uniformly oclu'e-brown in these parts.

S. merope of Simon (Ann. Soc. Ent. France, 1879, p. 112), from
Zanzibar, may be allied to this form ; but I know nothing of the

proportion of the limb-segments to the head. Possibly the type of

merope is young, but, if not, the species is much smaller than

semifusca, measuring only 26 mm. in total length ; and, lastly,

the 4th legs are described as being infuscate at least in part.

SOLPUGA ZEBBINA, Sp. n.

So clost'ly allied to S. scricea Pocock, from Gadzima on the

Umfuli Eiver in Mashonaland, 4200 ft. alt. (Ann. Mag. Nat.
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Hist. (6) XX. p. 260, fig. 4), that no detailed description is

necessary ; the principal difference lying in its much smaller size,

the adult male measuring with the mandible only 18 mm., whereas
S. sericea is as much as 30. Moreover, although the tergal plates

of the abdomen in zehrina are narrowly margined with black with

a broad black median doi-sal band, there is on each side of the

latter a conspicuous broad yellow stripe, each being almost halt'

the width of the median black stripe. In *S^. sericea the corre-

sponding yellow stripe is very narrow in comparison.
Measurements in millimetres.— S • Total length of trunk 15, with

mandibles 18; width of head 3; length of palp 17, of 1st leg 16,

2nd leg 13, 3rd leg 17"5, 4th leg 29 ; tibia, protarsus, and tarsus of

palp 5-5 ; tibia of 4th leg 5, protarsus 5*5.

Loc. Maziwa ya Tagari, in the Tarn desert.

Two male examples.

Genus Zebiassa Pocock.

Zeriassa, Pocock, Ann. Mag. Nat. Hist. (6) xx. p. 255 (1897).

Zebiassa sbinitlosa, sp. n. (Plate XLII. fig. 15.)

Colour. Upperside of mandible, head, thorax, and abdomen a
uniform reddish or earthy brown ; two indistinct darker stripes on
the mandible ; ocular tubercle black, only the tips of the fangs
reddish brown

; palp with tibia, protarsus, and distal third of the
femur black; tarsus and basal two-thirds of the femur clear

yellow ; the joints between the femur, tibia, and protarsus slightly

paler ; 1st and 2nd legs yellow, with the exception of the fuscous
distal end of the femur ; 3rd and 4th legs also with the tibia

distally black and the femur lightly infuscate, the rest of these
limbs pale ; lower surface of thorax and abdomen pale.

Head-plate equalling in width about two-thirds the length of

the tibia of the palp and five-sixths the length of the protarsus of

the 4th leg, as long as the tibia and one-third of the protarsus of

the 3rd leg ; studded with spinules ; ocular tubercle prominent,
high and wide.

Mandibles inflated, abruptly narrowed at the base of the fang,
armed with longish spines above, the upper fang projecting far
beyond the base of the flagellum, armed with a series of seven
triangular but not long teeth, the first very small, placed a long
distance behind the tip of the fang and close to the second, which
is large and just below the base of the recurved portion of the
flagellum ; third tooth small, nearer to the fourth, which is also
large, than to the second, the remaining three small and equally
spaced ; one small tooth on the inner side nearly on a level with
the seventh tooth of the outer series ; lower fang armed with
three distinct teeth, the first and third subequal, the second
smaller and nearer the second.

Flagellum with high, convexly rounded membranous portion:
the recurved terminal portion short, scarcely surpassing the
membranous portion ; on the inner side of the upper fang are a
couple of stout spines lying below the flagellum.
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Palpi—femora claA-ate, furnished with a few short spines and
short hairs ; tihia narrower at the base, armed below throughout

its length with man}' short spines
;

protarsus distally narrowed,

armed below, like the tibia, with many short spines. In addition

to the normal spine-armature, there are a few lougish spines on
the upperside of the basal segments of the legs.

Terijal plates of abdomen and of thorax beset with short spines,

of which there is a distinct posterior row.

$ . Xot very different from the male in length of limbs, size of

mandibles, &c. ; but with shorter malleoli ; mandibles and head
spiny ; thorax, abdomen, tibia and protarsus of palp, and basal

segments of legs not spiny ; mandibles strongly toothed, second

tooth twice as long as the first and twice as long as broad, third

and fifth teeth small and subequal, fourth tooth large, but shorter

than the second ; inner row of teeth consisting only of two, one in

the same position as in the male, the other considerably lower.

Measurements in millimetres of type ( S )•—Total length of trunk

14, with mandibles 17'8 ; length of palp 19, of 1st leg 12, of 2nd
leg 11-5, of 3rd leg 17, of 4th leg 2(3 ; tibia of palp 6, protarsus

and tarsus 6 ; tibia of 4th leg 6, protarsus 5 ; width of head-

plate 4-5.

2 . Total length of trunk 16, with mandible 21 ; width of

head 4-8 ; length of palp 18, of 1st leg 11, of 2nd 12, of 3rd 15,

of 4th 26 ; tibia of palp 6, protarsus and tarsus 5*5; tibia of 4th

leg 5-5, protarsus 4-5.

Loc. Maziwa Mitatu in the Taru desert {type') ; examples also

obtained at Machuma in the Taru desert, Mbuyuni and Ndi
(Weiss Eoad).

The two known species of this genus may be readily distingiushed

as follows :

—

a. Length of trunk 25 mm. ; terminal fang of upper jaw
projecting a very short distance beyond the flagellum,

its second tootli much larger than the rest ; a row of

5 stout spines near the base of the flagellum on the

inner side ; filiform terminal part of flagellum long,

far surpassing the membranous basal portion ; head,

mandibles, upper surface of body, and bases of limbs

studded with stout bristles, not spines ; femora and
tibice of posterior legs black bicolor Poc, cJ.

h. Length of trunk 15 mm. ; terminal fang of upper jaw far

surpassing flagellum, the second tooth not larger than
those behind it ; only two spines near the base of the

flagellum on the inner side ; filiform portion of

flagellum scarcely surpassing the membranous basal

portion ; head, mandibles, and dorsal surface of trunk

studded with spines
;

posterior legs with only the

distal end of the femur black spinulosa, sp. n.

Genus Biton Karsch.

BiTON TiGRiNUM, sp. n. (Plate XLII. figs. 14, 14 a.)

Colour reddish yellow, variegated with deeper brown ; head-plate

pale in its middle third, brown at the sides, tubercle black

;
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mandible with two indistinct fuscous stripes above ; abdomen

trilineate, each tergite marked with a median spot and a marginal

spot on each side, the intervening pale area on each side about

twice the width ot the median spot
;

palpi with tarsus entirely

pale, tibia deep brown, patella paler brown, its distal end and

the adjacent end of the tibia narrowly pale ; femur very lightly

brownish distally ; 1st and 2nd legs pale, 3rd with femur and

patella lightly brownish (legs of 4th pair absent).

Head-plate and mandible covered with a clothing of short hairs

intermixed with a few bristles ; the former a little excelling in

width half the length of the tarsus and protarsus of the palp.

Paljn long, as long as the body and mandibles ; the tibia

furnished with long bristles ; the protarsus with five pairs of

lougish spines, those at the base of the segment setiform.

Mandihles elongate ; the upper fang slightly sinuous, lightly

concave above, rather strongly convex below, then narrowed at

the point ; the teeth arising rather far back, nearly as far back as

the base of the flagellum ; the first, second, and fourth long and

nearly cylindrical but pointed ; the third minute, lying close to the

base of the fourth ; the rest, three in number, forming the outer

series, triangular ; the inner basal series also three in number, sharp,

the median of the three much the smallest; lower fang long,

armed with two strong triangular teeth, and a minute one at the

base of the first of these.

Flagellum membranous, broad, laminate, and incurled at the

base, then passing into a slender terminal portion which passes

back and rests on the head at the side of the ocular tubercle.

Measurements in millimetres.—Total length (including mandible)

1-5 ; length of mandible 4 ; width of head 3 ; length of palp 15,

its tibia 5 ; tarsus and protarsus 5"5.

Loc. Samburu.
The absence of the 4th leg makes the generic position of this

species a little doubtful. It may perhaps prove to be the male of

either B. hrunnipes or B. fuscipes from Somaliland, but is equally

likely to be distinct from both.

Genus Ceroma Karsch.

CEEOiiA TABiATTJM, sp. n. (Plate XLII. fig. 16.)

Colour. Head-plate yellowish, irregularly clouded at the sides

with brown, pale quite in the middle, tubercle black ; mandibles

j^ellow, with two faint brown stripes ; palpi with tibia, protarsus,

and tarsus deep brown above, paler below ;
abdomen with three

black bands, each tergite ornamented with a median and a

marginal black spot ; the yellow area on each side about three

times the width of the median stripe ; legs yellow, the posterior

two pairs hghtly brownish.

Differing from O.johnstoni, from Nyasaland', in having the

Pocock, Ann. Mag. Nat. Hist. (6) sx. p. 253 (1897).
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flagellum much longer and projecting back on to the head some
distance past the ocular tubercle (in jolmstoni it only reaches the

tubercle), and in the much greater thickness of the upper fang,

which though pointed at the apex is strongly elevated and convex
above ; moreover there is a distinct notch just in front of the first

tooth; in the lower fang there is one large rounded tooth showing
indistinct division into three, the posterior of which stands up
as a triangular denticle. In jolmstoni, this triangular tooth is

relatively very much larger, and the other two are much smaller

and more distinct ; and in the upper jaw the terminal fang is

slender (it is represented as too thick in fig. 1, p. 254, of my
paper quoted above) and is lightly curved.

The legs and palpi of this species are also a little longer than in

C. joJinstoni.

Measurement'^ in millimetres.—Total length 16 ; length of

mandible 4 ; width of head 3'8
; length of palp 12, its tibia 4,

tarsus and protarsus 5 ; 4th leg 19, its tibia 5, protarsus 3*5.

Loc. Samburu. A single male example.

The type of this species may prove to be the male of C. ornatum

of Karsch, based upon a female 22-23 mm. long from Masailand.

EXPLANATION OF THE PLATES.

Plate XLI.

Fig. 1. Pterinochilits spinifer, sp. n., c?, p- 502. Palpal organ, external view.

1 a. „ ,,
Anterior leg.

2. Pisenorodes hbhneli (Sim.), d" > P- 505. Distal segments of palp, external

view.

2 a. „ „ Anterior leg.

2 b. „ „ Tibial spur of anterior leg.

3. Araneus eresifrons, sp. n., $ , X 2, p. 509.

3 a. „ „ Vulva from the side.

3 b. „ „ Vulva from below.

4. „ hettoni, sp. n., 2, X I, p. 510.

4 a. „ „ Vulva from tbe side.

5. „ tariiensis, sip.n.,]y.^l\. Vulva.

6. Argiope aurocincta, sp. n., p. 512. Vulva from below.

a. „ ,,
Vulva from bebind.

7. CcBrostris nodulosa, sp. n.. p. 514. Vulva.

8. Thalassivs margaritatus, sp. n., $, X %, V- 518. Extended on a reed.

9. Sparassus bicorniger, sp. n., p. 519. Tibial processes of palp of male.

Plate XLIL

Fig. 10. Araneus taruciisis, sp. n., 2 , X 2, p. 511.

11. Argiope aurocincta, sp. n., $, X 2, p. 512.

12. Poltgscorticosm, sp.n., -p. 513. Lateral view of cephalothorax and
abdomen.

12 a. „ ,,
Anterior view of cephalothoras and abdomen.

13. Siegodyphiis lineifrons, sp. n., p. 516. Vulva.

14. Biton tigrinum, sp. u., (^, X 3, p. 522.

14 a. „ ,,
Inner surface of mandible.

15. Zeriassa spinulosa, sp. n., p. 521. Inner view of mandible of male.

16. Ceroma variatum, sp. n., p. 523. Inner view of mandible of male.
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2. On the Fangid Corals collected by the Author in the

South Pacific. By J. Stanley Gardinek, M.A.,

Gonville and Caius College^ Cambridge'.

[Eeceived May 31, 1898.]

(Plates XLIIl.-XLV.)

The present paper forms the third of the series on the corals

collected on the reefs of Funafuti, Eotuma, and Fiji. In it

48 specimens are dealt with, of which 39 have been referred to 15

known species, while 6 species have been described as new. It is

proposed to absorb the genus TicJioseris into Pavonia and the genera

Mceandroseris, C'oscinarcea, and Plesioseris into Psammocora.

Genus SiDEEASTBiEA.

S'khrastrcea, Blainville, Diet, des Sci. Nat. t. Ix. (1830).

Siderina, Dana, Zooph. p. 218 (1846).

Siderastrcea, Duncan, Journ. Linn. Soc, Zool. xviii. p. 134 (1885).

I have referred t\^o specimens to this typical West-Indian genus,

after having compared them carefully with a number of specimens

of the genus in the British Museum.

1. SiDERASTB.TA CLAVUS Dana. (Plate XLIV. fig. 1.)

Pavonia clavus, Dana, Zooph. p. 332, pi. xxiv. fig. 4.

The largest of the two specimens which I have referred to this

species is a much swollen branch, 11 cm. high by 4 cm. in diameter

at the base and 9 cm. at the somewhat lobed and twisted apex. The
calices at the sides, which are from l'5-2'5 mm. in diameter, are

separated by a dense theca, over which the septa are continuous
(PI. XLIV. fig. 1). The latter are typically 24 in number, alter-

nately large and small, the primary " scarcely distinguishable from
the secondary; commonly, however, their number is considerably

reduced, owing apparently to the fusion together of several at

the angles, where three or more calices meet. In the axial fossa

is a small, low, often laterally compressed columella. The calices

of the summit are much smaller than those of the sides, being
generally less than 1*5 mm. in diameter. Their septa are relatively

thinner with wide interseptal loculi, and the thecse are generally

very distinct, the calices often being joined to one another solely

by costae.

The smaller specimen is a nodule 3 cm. high obtained from the
reef close to the larger. Its apical calices have 6 large septa fused
with the columella and 6 smaller and narrower septa. The thecse

of neighbouring calices are thin and do not fuse, being joined
merely by costse. Deeper in the corallum, in sections, the thecae

1 Communicated by W. Bateson, P.E.S., P.Z.S. Eor former papers see
P. Z. S. 1897, p. 941, and 1898, p. 257.

^ In this paper, unless otherwise precisely stated, the first six septa are
known as the primai-y, and the second six as the secondary.

Psoc. ZooL. Soc—1898, No. XXXV, 35
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and costfe can be seen to be much thicker, almost obliterating the

intercostal spaces and forming a dense imperforate wall.

' Rotuma ; rim of reef.

Genus Pfngia.

Fungia, Dana, Zooph. p. 318 (1846).

Funr/ia, Duncan, Journ. Linn. Soc, Zool. xviii. p. 141.

The genus Fungia is represented in the collection by 8 large

anthocyathi, and 44 trophozooids and anthoblasts.

There were no living specimens obtained from Funafuti, but the

dead coralla of apparently four distinct species were picked up on
the outer beaches of the islands, showing that the genus must live

in considerable abundance close outside the reef. These specimens

are, unfortunately, too much worn to be identified with any certainty,

but may be provisionally referred to F. crassa, F. patella, F. discus,

and F. tenuifolia.

1. TuNGiA PATELLA Ellis and Solander.

- Madrepora patella, Ellis and Solander, Zooph. p. 148 (1786),

Fungia patella, Edwards and Haime, Cor. iii. p. 7.

Fungia patella, Klunzinger, Die Korallthiere des Eothen Meeres,

Th. iii. p. 61.

I have referred three specimens to this species, which were

obtained all together in a small pool a few feet across. Among
themselves they vary considerably in the perforations of their uuder

surfaces and the thickness and spiuulation of their septa. In

shape they are more or less round, 11-13 cm. iu diameter, with

rather open, oval fossae in the centre.

Wakaya, Fiji ; fringing reef.

I have also ascribed to the same species as the above a stunted

authocyathus, which was found in the same pool, about 9 cm. in

diameter, with a part of the upper surface killed by an incrusting

nuUipore, The septa are much thicker than in the preceding speci-

mens and have deeper and more regular dentations, while the under

surface is almost imperforate.

In the same pool were obtained 24 tx'ophozooids and anthoblasts,

forming a good series to the free anthocyathus. The youngest of

these has '24 septa, of which 12 are much the larger and thicker,

and are joined by a few synapticula.

2. EuNGiA DENTATA Dana,

. Fungia dentata, Dana, Zooph. p, 293, pi. xviii. fig. 7.

Fungia dentata, Edwards and Haime, Cor. iii. p, 10.

A single specimen closely corresponding to the descriptions.

The fourth, fifth, and sixth cycles of septa in one part of the

corallum, where the edge of the calice has grown somewhat
upwards, are characterized by a large, pointed, raised tooth at the

inner edge with a deep bay outside. In other parts, where the

upper surface of the disc is convex, the tooth is usually present,

but less distinct and with no dee]:i bay.

Botuma ; boat-channel.



1898.] COBAIS ntOM THE SOTTTH PACIFIC. 527

3. TuNGiA OEASSiTBNTACULATA Quoy and Graimard.

Func/ia crassitentaculata, Quoy and Gaimard, Voy. de I'Astrol.,

Zool. t. iv. p. 182.

Fungia crassitentaculata, Edwards and Haime, Cor. iii. p. 19.

I have with some hesitation referred one specimen, 13 cm. in

diameter, to this species as it corresponds fairly well with the

descriptions and two named specimens—one in spirit—in the

British Museum.
Rotuma; boat-chaunel.

4. Fungia dentigeea Leuckart.

Funffia dentigera, Leuckart, De Zooph. Corall. p. 48, tab. iii.

figs. 1, 2.

Fungia deniigem, Dana, Zooph. p. 301, pi. xviii. fig. 4.

Fungia dentigera, Edwards and Haime, Cor. iii. p. 17.

There is one specimen of this species, 13 cm. long by 7 cm.

broad, which closely corresponds to Dana's figure and description.

The margin, too, has the same obsolescent folds.

Eotuma; boat-channel.

5. Fungia danje Edwards and Haime.

Fungia ecliinata, Dana, Zooph. p. 294, pi. xviii. figs. 8, 9.

Fungia dance, Edwards and Haime, Ann. des Sci. Nat. t. xv.

p. 80 (1851).

Fungia danai, Edwards and Haime, Cor. iii. p. 11.

There is one specimen of this species, about 12 cm. in diameter,

which seems to be to some extent intei-mediate between Dana's

Fijian and East-Indian specimens. The large radiating lamellae of

the under surface are at the edge of the corall um about 1*2 cm.

apart and correspond to the first four cycles of septa ; in places

the lamellae of the fifth cycle are nearly as large, while those of the

sixth to the eighth can usually be distinguished running inwards for

1-2 cm. On the upper surface the septa are less strongly and more
regularly toothed than in either of Dana's specimens. At the

inner ends of those septa, which do not reach the axial fossa, there

is generally a low but distinct tooth, about 3 mm. broad.

Eotuma ; boat-channel.

Genus Halomitea.

Ilalomitra, Dana, Zooph. p. 311 (1846).

Halomitra, Duncan, Journ. Linn. Soc, Zool. xviii. p. 144.

Halomitra, and Podahacia Quelch, Challenger Reef-Corals,

pp. 138-141.

The characters by which Quelch separated Podahacia and
Halomitra are, I consider, mainly due to the age and mode of

growth of the specimens which he examined and of those which
had been previously described.

The free corallum seems from my specimens (2) to have been
formed in a somewhat similar manner to that of the genus Fungia,

b}' the breaking off of discs from an attached stock. At first there

35*
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is one large central polyp with radiating septa ; then, as growth

proceeds, a number of oaliciilar fos.saj appear around this. On
becoming free, the central polyp may perhaps persist, or, as in ray

specimens, may become indistinguishable from the daughter polyps,

the septa gradually losing their regular radiating arrangement in

the centre of the colony.

1. Halomitea irbegulaeis, n. sp. (Plate XLIII. figs. 1, 2.)

Corallum subcircular or somewhat irregular, slightly convex

above and concave below, heavy and thick. Under surface dense

and little perforated, with no distinct costse, but closely covered by

low, blunt, extremely granulated papilliie, in places forming low

clusters. CaHcular fossae in the young colony arranged round a

large deep central fossa, but in the older colonies equal in size and

irregularly arranged in the central parts, only radiatmg near the

edges of the corallum. Caheular fosste generally somewhat oval in

shape and in the centre 6-12 mm. distant from one another. Septa

very distinctly radiate on the outer parts of the corallum, but

towards the centre of the colony 6-12 large, thick septa can be

distinguished radiating in all directions from tlie calicular fossae,

with a like number of low, thin septa between ; these are continu-

ous between the difterent fossae, but the radiatuig arrangement of

the septa of the colony in the centre is very imperfect. The large

septa are relatively thick with granular sides ; their free edges are

very evenly covered by blunt denticulations, l-l'o mm. high and

12-14 in 1 cm. The axial fossse are deep and have no columellte.

Funafuti ; lagoon shoals to leeward.

Of the two specimens in the collection the smaller is a nearly

round disc about 12 cm. in diameter by 4-5 cm. high. The under

surface is very slightly concave with an oval-shaped area in the

centre, surrounded by a groove where apparently the disc was

broken off from its nurse stock.

The larger specimen is 18 cm. long by 13 cm. broad and 7 cm. high,

oval in shape with the edges irregularly bent. The under surface

is slightly concave with several deep grooves, from which two nurse

stocks grow outwards. The smaller of these is about 1-5 cm. high,

with the calice about 8 mm. broad and somewhat turned upwards

and inwards, so that its inner half is incomplete, while in the outer

half primary, secondary, and tertiary septa can be distinguished.

The larger nurse stock is about 3 cm. high by 4 cm. broad at the

top and 2 cm. at its lower end, Mhere it is rather constricted. It

consists of a single large calicle whh a central axial fossa, 1-5 cm.

deep. From this 5 cycles of septa can be distinguished radiating

to the circumference.
' These are broken, however, in 6 or 7 places

wdiere daughter caheular fossse are being formed, the corallum

underneath the new polyp raouth being absorbed or ceasing to be

formed, so that a fossa results.

Generally on the upper surface of the corallum the large septa

are very regular in appearance, bending inwards towards the

ends of the daughter fossae. Near the edges of the colony the
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end septa of the calicles are often formed by mere thickenings,

standing out at right angles on the radiating septa of the original

central calicle.

Genus Herpolitha.

Herpolitha, Bschscholtz, Isis, p. 746 (l'^25).

Herpetolitha, Edwards and Haime, Cor. iii. p. 23.

Herpolitha, Duncan, Journ. Linn. Soc, Zool. xviii. p. 145.

A good description of the corallum of this genus has been given

by Duncan \ A comparison with that of PolypHiyllia will probably

cause the absorption of that genus, as the smaller specimens of

both genera are extremely alike,

1. Herpolitha crassa Dana.

Herpolitha crassa, Dana, Zooph. p. 310, pi. xx. figs. 5-5 c.

Two specimens of this species were obtained, which closely

resemble the description and figures given by Dana. The smaller

is regular in shape, 16 cm. long by 6 cm. broad, 4*5 cm. high,

concavity of the under surface 1*7 cm. deep. The larger specimen

ha.s the edges, especially at the ends of the corallum, very ii'regular

and much bent ; the caUces, too, are less regular on each side

of the central row. The colony is 21 cm. long by 11 cm. broad,

7'2 cm. high, concavity of the under surface 4 cm. deep.

The colour of the li\'ing colony was light hrown, with dark bands
around the mouths of the polyps.

Funafuti ; lagoon shoals.

Genus Patonia.

Pavonia, Lamarck, Syst. des Anim. sans Vert. p. 372 (1801).

Pavonia, Lamarck, Hist, des Anim. sans Vert. t. ii. p. 238

(1816).

Lophoseris, Edwards and Haime, Cor. iii. p. 65.

Lophoseris, Duncan, Journ. Linn. Soc, Zool. xyiii. p. 157.

I have retained the name Pavonia for this genus, as it has

clearly the priority over Hiibner's use of the term for a genus of

Lepidoptera.

The genus is represented in the collection by 19 specimens,

of which 17 have been referred to 4 well-known species. The
other two, which I have described as new under the names
of P. intermedia and P. calicifera, are intermediate between

P. repens and Ticlioseris oMusata iu some of those characters

by which Quelch diagnosed the genus Ticlioseris ^. In P. inter-

media the character of the valleys and ridges approaches P. repens,

while P. calicifera has almost completely circumscribed calicos,

Tichoseris obtusata coming between the two with " sinuous groups

of two or more centres." The same method of increase is found

in all 3 species, by fissiparity and also by gemmation, the calices

1 Journ. Luin. Soc, Zool.svii. pp. 162-1.55 (1884).
= Ann. & Mag. Nat. Hist. vol. xiii. 1884, p. 295.
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beiug separated by the upgrowth of a wall between the septa

connecting the axial fosste. The septa are not confluent in

TicJwseris, but lie opposite to one another, ^\hile in P. Intermedia

over the highest ridges and in P. calicifera generally they are

almost completely separated, being joined over the walls only

by their small spines. The columella in P. intermedia is visible

from the surface as a small spine ; in P. calicifera it is very deep,

with usually no spine ; and in Tlchoseris it is very rudimentary.

In all it appears to be a true columella and is joined by trabeculse to

the septal edges. The synapticula gradually decrease in size from

P. repens, in which they are very abundant ; in Tlchoseris they are

" distant, being generally rather thick interseptal outgrowths of

the upper part of the wall,"—almost precisely the same condition

as in P. calicifera, where they are only found near the wall.

The septa, further, in all the species are almost precisely similar in

their arrangement and spines.

For the above reasons I consider that the genus TicJioseris must

be absorbed in the genus Pavonia.

1. Patonia ditaricata Lamarck.

Pavonia divaricata, Lamarck, Hist, des Anim. sans Vert. t. ii.

p. 240 (1816).

Pavonia divaricata, Dana, Zooph. p. 327, pi. xxii. fig. 6.

Three specimens, apparently from the same clump at Eotuma,

and some fragments have been referred to this species, from M'hich

P. minor, Briiggemann, does not seem to be distinct.

Eotuma ; deep pool in outer reef by SoJkopi. Wakaya, Fiji

;

lagoon reef.

2. Patonia cristata Ellis and Solander.

Madrepora cristata, Ellis and Solander, Zooph. p. 158, tab. xxxi.

figs. 3, 4 (1786).

Madrepora boletiformis, Esper, Pflanz., Ports. Th. i. p. 61, tab. Ivi.

(1797).
Pavonia clecussata, Dana, Zooph. p. 329, pi. xxii. fig. 4.

LopJioseris cristata, Edwards and Haime, Cor. iii. p. 66.

I have referred a number of fronds to this species, some of

which closely resemble Dana's figure of P. deciissata, Avhile others

approximate more to Esper's figure of M. holetifm-mis, and others,

again, are much more subdivided at their free edges and crispate.

The septa in the different specimens vary greatly in thickness,

but large and small always alternate. In the more crispate

fronds the large septa are very tliin with almost smooth sides, and

the small septa are often indistinguishable, while in the flatter

fronds the former are thick Math rough sides and the latter are

quite distinct. If the septa, however, in a camera lucida drawing

of a few calices of a crispate frond are thickened, as would

naturally occur with increased age, the arrangement in both

forms is seen to be precisely similar. In some fronds the calices
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tend to be somewhat circumscribed, but generally they lie in rows

nearly parallel to the free edges.

The vertical keels mentioned by Edwards and Haime are not,

I think, of any specific importance ; one of the fronds shows their

formation by the fusion of the edges of tAAO of the crisped ends,

the septa later, as growth proceeds, becoming secondarily con-

tinuous over them.

Rotuma ; deep pool in outer reef by Solkopi.

3. Pavonia frondifera Lamarck.

Pavonia frondifera, Lamarck, Hist, des Anim. sans Vert. t. ii.

p. 241 (18i6).

Pavonia frondifera, Dana, Zoopli. p. 328.

There are two fronds -which closely correspond to the descrip-

tions of this species, but which may perhaps belong to the last.

The synapticular separations of the calices are not so broad as in

P. cristata, and the fronds are much thinner and more dehcate.

Wakaya, Fiji ; outer reef.

4. Patonia eepbns Briiggemann. (Plate XLIV. fig. 2.)

Pavonia repens, Briiggemann, Abh. nat. Ver. zu Bremen, Bd. v.

p. 395, Taf. vii. fig. 1 (1878).

Pavonia repens, Klunziuger, Die Korall. des Eoth. Meeres, p. 75,

Taf. ix. fig. 3.

There are four specimens of this species, which is well marked
by its long valleys, meandering oyer the whole of the colony.

The walls are very much thickened below, making the whole

corallum very dense and almost obliterating the cavities of the

calices. The corallum is in places 2-3 cm. thick.

Funafuti ; outer reef (fairly common to leeward) and lagoon

shoals.

5. Pavonia intermedia, n. sp. (Plate XLIV. fig. 3.)

Corallum primarily incrusting, then massive with the upper
smi'ace very irregular, often raised up into knobs and hillocks

;

edge sometimes free for a few mm. and covered apparently by an
epitheca.

The axial fossa; are usually deep and surrounded by very steep

radiating septa, leading up to the summits of the walls. Budding
takes place anywhere over the septa, fission rarely occurring.

Commonly about 4 low septa extend from the new axial fossa

to the old calicular fossa. Soon, however, these grow up to the

height of the calicular wall, and an imperforate wall is built

up between them, completely separating the new calice except over

its summit. Before the latter occurs, other buds are generally

formed from the parent polyp, so that often 3 to 6 distinct fossaj

are found in the same valley, which, however, is always bounded
on all sides by a wall, thin at the surface but much thicker below,

so that the corallum is very dense and heavy.

In the smallest circumscribed calices 12 or 14 septa can be
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distiugaished, of which about half extend to the axial fossa?. In
the larger there are from 20 to 30, alternatelj^ thick and thin, the
former projecting to the fossae and the latter about half as far.

In the still larger calices, which are about to bud, there are often
40 to 60 septa, the increase being due to the appearance of a
fresh cycle.

The septa are continuous over all except the highest ridges,

where they lie opposite to one another. AH are rough and very
irregularly granulated both at the edges and sides. The syuap-
ticula are numerous, small, and thin, being especially abundant
near the wall, into which, as it thickens, they are mostly absorbed.
There is apparently a true columella arising deep down in the
calice, joined to the septal edges by trabeculae and from the surface
generally visible as a small compressed spine.

Depth of the calices from the top of the ridges to the columella
about 3 mm. ; breadth from ridge to ridge about the same.
Valleys seldom more than 1 cm. long, with 40-60 septa on their

edges in 1 cm.
Eotuma ; outer reef.

The specimen on which this species is founded is a small
incrusting mass 9 cm. in greatest width by in one place 4 cm.
in height. Its base is much bored into by Chaetopoda, Sipun-
culoidea, and other organisms. In one place, where a nodule has
grown out at the edge, the under surface is covered by very
shallow calices, with a limited number of septa, alternately thick

and thin, and continuous between the fossffi, the appearance more
approximating to that of the branching species of the genus.

6. Pavonia calicipbra, n. sp. (Plate XLIV. fig. 4.)

Corallum dense and heavy, incrusting and massive, often with
the edges free for a few mm.

Surface covered by usually completely circumscribed calices,

separated by thin imperforate walls. Increase both by fissiparity

and gemmation, the latter from any part of the polyp, but gene-
rally close to the wall, where several calices meet. The septa are
at first continuous between the axial fossae ; but the wall quickly
grows up between them, so that the new calice soon becomes
completely circumscribed and valleys do not result. The calicular

wall is thin at the surface, but thickens below, fusing with the
outermost synapticula. The latter are not numerous, being found
only near the opening of the calice.

The septa are continuous by their spines over the wall from
calice to calice ; all are thin, rough, and granulated irregularly,

both at their sides and edges, and project inwards with at first

a gradual slope, ending perpendicularly by the fosste. In the
smallest calices primary, secondary, and tertiary septa can be
distinguished, the former projecting to the axial fossa and being
joined to the columella by trabeculae. In the larger calices a few
of the secondary septa have become fused to the columella, and
two additional cycles can usually be distinguished. The columella



1898.] COEA.LS TBOM THE SOUTH PACIFIC. 533

lies deep down in the axial fossa, closing it below and not pro-

jecting appreciably above its first junctions \A-ith the septa.

Depth of the calices to the top of the columella varying up to

4 mm. ; breadth about the same.

Eotuma ; outer reef.

This species is to be distinguished from P. intermedia by the far

more completely circumscribed calices. The wall, too, is thinner

and no ridges between valleys are found. The fossae have a far

less open appearance, the septa in P. intermedia sloping inwards

from the wall, more precipitously at first.

G-enus Psammocoea.

Psammocora, Dana, Zooph. p. 344 (1846).

Coscinarcea, Edwards and Haime, Compt. Eend. t. xxvii. p. 496

(1848).

Mceandroseris, Eousseau, Voy. au Pole Sud de D'Urville, Zool.

t. V. p. 121 (1854).

Plesioseris, Duncan, Journ. Linn. Soc, Zool. xvii. p. 309 (1884).

The genus Psammocora was placed by Dana among the Fuugida,

and diagnosed as follows :—" Attached Pungidaj, glomerate or

ramose ; tentacles of polyps obsolete, polyps not seriate ; interstices

sometimes flat, usually throughoub turgidly elevate, the surface,

then, consisting of excavate cells. Coralla porous ; orizimes

minute ; lamellse very minute, often indistinct, and very minutely

arenoso-denticulate, often irregular, not alternately smaller."

The genus is represented by four named species in my collection,

of which I have examined P. ohtusangida and P. haimiana as types

respectively of the ramose and massive forms. In the former the

calices are superficial, the surface has generally a rather sandy

appearance, and the septa are thick and few in number (very

commonly 8). In P. haimiana the calices are very deeply ex-

cavate, with an appearance of distinct \\alls at the surface, and

the septa are thin and numerous (seldom less than 16).

Fractures, made longitudinally and transversely, show that the

septa in P. ohtusangida are at first continuous between neighbom-ing

axial fossse. They are usually studded at the free surface with a

few rather wide, blunt spines, which are commonly rather broader

than the parts of the septa between. The septa under these

spines are thick and very solid, while the parts between are thin

and sparsely perforated ; the septa thus, in section, have a ridged

appearance. The ridges on neighbouring septa lie opposite to

one another, and in places are thickened and meet, forming

synapticula, which are accordingly arranged in vertical series.

In the middle of the septa, extending from fossa to fossa, the

synapticula are especially large and closely arranged, forming a

much perforated wall, which becomes thicker and more solid

below, partially, apparently, owing to trabeculse arising from the

sides of the septa. Commonly, on either side of this central row,

another Hne of synapticula is weU marked. In the centre of the

axial fossa is a small blunt spine, which does not appear to be a
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true columella, but to be formed on the top of fused trabeculae

from the septal edges.

In P. haindana (PI. XLV. fig. 1) the septa are evenly covered on
the upper surface M'ith blunt, subequal spines, which are much
more numerous than in P. ohtusangula, but have given rise to the
same ridging of the septa, although less markedly. Intermediate
to the axial fossae the synapticula form a very thick vertical row
between the several septa, reaching right up to their edges below
the spines and simulating a wall. Commonly, close to this, on
either side, is another row of large synapticula. Deeper in the

colony these rows fuse, owing apparently to the thickening of the
corallum between and the formation of trabeculse from the sides

of the septa, a single, thick, slightly perforated wall resulting.

Synapticula are found also bet\\een the septa within this false

wall ; they are much thinner and less elongated than those which
form the wall, but placed in the same waj^ in vertical series between
opposing thickenings of the septa. The axial fossa is closed beloM'

by trabeculae from the septal edges : commonly a central spine can

be distinguished, surrounded by a circle of spines, corresponding

more or less in number with the septa.

I have also ascribed to the genus Psammocora three new species,

which I propose to call P. profandaceUa, P. su])ei-Jicialis, and
P. savigniensis, which agree with it in the general characters of

their septa, the arrangement of the synapticula, and the formation

of a false columella by the fusion of trabeculae from the septal

edges.

P. superjicialis (PI. XLY. fig. 2) resembles Mci'androsens bottce,

Rousseau, and differs from P. haimiana, in that its calices are

not nearly so completely circumscriljed, and are arranged more or

less in series : the septa, too, are more regularly ridged, more
perforate, and usually continuous between the calicular fossae.

There is, as in P. haimiana, between neighbouring fossae a distinct

central row of synapticula, which, however, do not rise so high as

to give from surface-view the appearance of a wall. The rows on
either side are well marked, but are not generally visible from
the surface ; deeper in the corallum, however, they are fused

with the central row, and form a wall precisely similar to that of

P. haimiana. The axial fossa is closed in below, both in Mmindro-
seris hotta;, as described by Duncan \ and in P. superjicialis as in

P. haimiana, by trabecule from the septal edges.

P. profumlacella (PI. XLV. fig. 3) very closely resembles PJesio-

seris australice, Eousseau, indeed only differing from it, so far as

the description goes, in having its calices rather deeper, with a

considerably larger number of septa and less regularly arranged in

series. Plesioscris australice has, however, according to Duncan'',

a true wall. In P. profundacella, as also in a specimen named
Plesioseris, apparently by Duncan, in the British Museum, there is

no true wall, but between the fossae a row of synapticula, very

^ Journ. Linn. Soc, Zool. xvii. p. 308.
^ Loc. cii. p. 309.
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elongated vertically and close set, which rises almost to the surface

of the corallum as in P. haimiana. There is also a row on either

side, distinct near the surface, but much thickened below, forming

with the central row a broad wall. Additional rows, still deeper,

have likewise thickened, so that the corallum appears in section

to be extremely dense.

I have compared P. savigniensis (PI. XLV. fig. 4) withj specimen

of Ooscinarcea uioniU, Forsk. (syn. 0. mceandrina Ehr.) in the

British Museum. The superficial resemblances between the two

species are very great, P. savigniensis differing mainly in the size

of its calices. The basal wall differs, however, from that of the

specimen described by Duncan ^ in being without costje, and is, I

consider, an epitheca. Prom the surface no central row of

synapticula can be distinguished between the fossse in either

P. savigniemis or Coseinarcm monile, but fractured and ground

surfaces of the former show that there is a distinct central row

with a well-marked row^ on either side. The synapticula are not

so thick or so close set as in P. haimiana, and, further, scarcely

thicken at all deep down in the corallum, so that the spaces between

the rows are little obliterated, in this resembHng P. ohtusangula.

The septa, too, in P. savigniensis are very distinctly ridged, and

much perforated in the valleys, as in Mcmndroseris hotta;, while

the axial fossse are closed below in precisely the same way as in

P. haimiana.

The genus Plesioseris was separated by Duncan " from Mcmn-
droseris on the ground that its calices have a distinct wall and very

slightly trabeculate and imperforate septa. The examination of

the gemmation in P. profundacella and P. superficialis has shown

me that budding usually takes place by the body-wall of the polyp,

somewhere over the septa, forming a new calicular centre. The

septa, then, between the nQW and the old fossse are built up and

joined at the same time by synapticula, so that finally a distinct

though slightly perforated wall is formed ; ridges result by the

budding again and again of the mother-polyp before the w^all has

had time to grow up. In P. superjicialis are a number of such

ridges, but the calicular centres are not arranged in any determinate

order in respect to them, while in P. jirofundacella the calices are

single or in short series, completly separated by such ridges.

From a consideration, then, of the resemblances of the above

species I propose to absorb the genera Mcmndroseris, Plesioseris,

and Ooscinarcea into the geuus Pscnmnocora, Dana.

The diagnosis of Psammocora in accordance with the hard

parts would be as follows :—Colonial Fungida primarily incrusting,

but later massive or foliaceous. An epitheca is present as an

imperforate basal wall, but there is no true theca. Calicular fossa)

distinct, closed in below by trabeculse arising from the septal

edges. Synapticula numerous and stout, in vertical series, often

appearing to form a wall between the calicular fossse. Septa

' Loc. cit. p. 314. '^ Loc. cit. p. 3U9.
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generally thick, and often nnich fused together, bluntly and evenly
spiuulose at the free edges, more or less vertically ridged and
perforate. Gemmation anywhere over the septa.

The species in the genus naturally fall into two divisions,

branching and massive. The former generally have very superficial

calices ; septa few, with a small number of large spines on the
free edges ; synapticula In'oad and reaching almost to the surface,

giving a rather sandy appearance to the corallum. Tlie massive

forms have deeper calices separated by colliues ; numerous septa

with a large number of small spines on the free edges.

I. Branching forms.

1. PsAMMOGOEA OBTtJSANGULA Lamarck.

Pavonia ohtusanr/ula, Lamarck, Hist, des Auim. sans Vert. t. ii.

p. 240 (1816).

Psammocora obtusangula, Dana, Zooph. p. 345.

Psamniocora obtusaixjula, Edwards and Haime, Cor. iii. p. 220,
pi. E 3. fig. 3.

There is one small dried specimen besides numerous spirit-

specimens of this species, which closely resemble Milne-Edwards's
description and figure (3 h). In many of the calices there are

only eight septa, in some four thick and four thin, the latter

projectiug furthest into the calices. Colour of the living colony

green.

Eotuma.

2. Psammocora contigita Esper.

Madrepora contiyua, Esper, Die Pflanz., Eorts. Th. i. p. 81,

tab. xlvi. (1797).

Psammocora plicata, Dana, Zooph. p. 346, pi. xxv. fig. 2.

Psammocora contigua, Edwards and Haime, Cor. iii. p. 220.

There are two specimens of this species, which very closely

resemble Dana's figures and description. The colour of the living

colony was a light olive-brown.

Funafuti ; lagoon reef.

3. Psammocora gosagra Klunzinger.

Psammocora gonagra, Klunzinger, Die Korall. des Eoth. Meeres,

p. 81, Taf. ix. fig. 1.

I have referred three fragments to tin's species, which seem to

difiler from P. ohiusangida mainly in their less distinct calices,

more abundant synapticula and trabeculse, and thinner septa.

Wakaya, Fiji ; outer reef.

II. Massive forms.

4. Psammocora haimiana EdvAards and Haime. (Plate XLA^.
fig. 1.)

Psammocora haimiana,'Ed\\avds and Haime,Mouogr. desPoritides,

p. 68, and Cor. iii. p. 221.
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Psammocora ^aimiawa, Klunziager, Die Korall. des Roth. Meeres,

p. 81, Taf. ix. fig. 5.

The structure of the corallum has been described above, with

the genus, as a type of the massive species.

Funafuti ; lagoon. Three small specimens.

5, PsAMMOCOEA suPEEFiciALis, n. sp. (Plate XLV. fig. 2.)

Corallum primarily incrusting, with a thin margin seldom free,

then becoming massive, with a tendency to round itself off and fall

over by the wearing away of its base.

The surface is covered with irregularly arranged calices, and has

a number of scattered ridges. Gemmation takes place anywhere
over the septa, but especially at the angles where three or more
calices meet. The ridges appear to have been originally collines

separating rows of calices, but by irregular budding to have been

broken up, so that in the older parts they appear to bear no
relationship to the calices.

The calices are l-5-2'5 mm. in diameter. Owing to the method
of gemmation their septa vai-y greatly, but usually about ten end
freely by the axial fossa), while about the same number are fused

towards the exterior with these. The fusion, however, is not

regularly in pairs, some of the septa always running to the

exterior of the calice ; for instance, the nine freely-ending septa

of one calice were made up by 5, 1, 5, 1, 3, 1, 4, 1, and 2 septa

respectively. The septa are thick, being commonly broader than
their interseptal spaces ; their upper edges are covered with low,

subequal spines, themselves both at the tops and sides minutely

spinulose.

There is no true theca between the calices. When a fresh

calice is budded off, the septa connecting its fossa to the old

calicular fossa grow upwards and become closely connected by
synapticula and trabeculse, so that the ridges often seem to have

much perforated walls, over which the septa are not continuous.

The axial fossa is filled up by trabecule from the septal edges,

which commonly bear a central spine, surrounded by a circle of

slightly smaller spines, generally lying opposite to the larger

septa.

Funafuti ; lagoon shoal.

6. Psammocora profundacblla, n. sp. (Plate XLV. fig. 3.)

Corallum primarily incrusting, but later forming low masses,

which may break off at the base.

The surface is covered by irregularly-shaped calices, either com-
pletely circumscribed or in short series with slightly projecting

intermediate ridges ; diameter of calices, or from ridge to ridge,

3-4 mm. Gemmation takes place by budding, either within the

calice, when a short series results, or from the ridge, where three

or more calices meet, when the young calice is from the first

completely circumscribed. The valleys and the separate calices

are usually 2-3 mm. in depth. A few of the septa of neighbouring
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calices in the same valley are continuous betw'een the fossae, but
not over the collines.

There is no true theca, but the calices are separated from one
another, except those in the same valley, by a false wall formed
by synapticula nnd trabeculse.

The septa arise at tirst almost perpendicularly from the fossa,

bat towards the exterior of the calice extend more gradually
outwards, generally having one very distinct row of synapticula

at a short distance within the false wall. They vary greatly in

number, but commonly at least thirty can be counted near the

edge of the calice, some running singly to the axial fossa, but the

majority fusing up iiTegularly, only about twelve ending freely.

Their upper edges are covered with very small, bluut, subequal
spines, themselves minutely spinulose at the sides and summit.
The axial fossa is closed in below by trabeculse, which often

above are prolonged into a few blunt spines, which may simulate

a columella.

Funafuti ; lagoon shoals.

7. PsAMiiocoBA SAViGNiENSis, n. sp. (Plate XLV. fig. 4.)

Corallum at first incrustiug, but later forming low, convex masses,

which often die in the centre but continue to grow at the periphery.

The margin may be free for a few mm., when the base is seen

to be formed by a thin, solid, imperforate wall, probably an
epitheca.

The surface is marked by very irregularly-shaped calices, which
either lie quite separately, or in short series with 2-7 distinct

centres. Increase is by gemmation over the septo-costse at the

margin, or anywhere within the calice. The axial fossae in separate

valleys are usually from 3'5-5 mm. apart, in the same valley rather

less. In depth the calices vary up to about .'i"5 mm.
The septa vary greatly in number, but usually towards the

exterior of the calice about 36 can be counted, of which perhaps

half reach the axial fossa, the remainder coalescing with them
and seldom ending freely; no arrangement of cycles can be
distinguished. In the deeper calices they are quite thin, but in

the serial calices generally wider than the interseptal loculi.

Their free edges are covered with low, rough, subequal, blunt

spines, which are often somewhat flattened on the thicker septa

at right angles to their plane. The collines are rounded, 1-1-5 mm.
in breadth, the lower covered with spines, which are directly

continuous between the septa of neighbouring calices, but the

higher somewhat trabecular in appearance and irregularly spined.

In section the septa can be seen to be much perforated, especially

near the axial fossfe, and appear to be directly continuous between
neighbouring calices. There is no true theca, but between the

deepest calices a thin, much perforated wall has been formed by
the fusion of synapticula and trabeculse from the septa ; a well-

marked row of synapticula on either side in addition is a common
feature, but it is never fused with the central row.
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Tunafuti and Eotuma ; outer reefs.

There are two specimens of this species, pieces of much larger

masses, the greater part of which has been killed by green algal

and nullipore growths. The Funafuti specimen seems to be the

edge of a large mass which has died in the centre ; its calices are

generally in short series with low coUines. The Eotumau specimen,

however, while possibly the edge of a similar mass, has its centres

usually arranged separately, with high trabecular coUines.

I propose to call this species after Savigny, who gave an excellent

figure of Psammocora month, to which it is very closely allied.

EXPLANATION OF THE PLATES.

Plate XLIII.

Fig. 1. Halomifra irregularis, upper surface, p. 528.

2. Halomitra inegidaris, lower surface.

Plate XLIV.

Fig- 1. Siderastrtsa clavws, X 2J, p. 525.

2. Pavonia repens, X 2J, p. 531.

3. Favonia intermedia, X-2:^, p. 53L
4. Pavonia calicifera, X 25, p. 532.

Plate XLV.

Fig. 1. Psammocora haimiana, X 2^, p. .53(i.

2. Psammocora superficialis, X 2:^^, p. 537.

3. Psammocora frofundacella, X '1\, p. 537.

4. Psammocora savigniensis, X '2\, p. 538.

3. Description d^un Genre nouveau d^Ophidiens,

Geatractus. Par Alfred Duces, M.D.'

[Eeceived June6, 1898.]

J'ai decrit et figure dans le Journal Mexicaiu ' La Naturaleza

'

(2" serie, t. ii. 1897, pag. 455) un Ophidien nouveau sous le nom
de Oeo^liis tecpanecus.

C'aracteres generaux,—Aspect de Calamarien et de Coronellien.

Noir a reflets bleus ; dis barres blanches dorsales, courtes et

transversales ; un collier blanc passant sur la joue et la majeure

partie de la gorge. Sept supralabiales, Se™** et 4^"^ touohant

I'oeil, la 5eme la plus grande. Preoculaire unique, tres petite, an

dessus d'une freno-oculaire. Deux postoculaires. Temporales

l_|-2 + 2 (mal rendues sur la figure). Queue extremement courte,

robuste et obtuse. Quinze rangs d'ecailles pourvues en general

de deux pores apicaux. Fue pre'auale. Tete 0-025 m., queue

0"023 m., longueur totale 0-50 m. Les vertebras dorsales portent

une hypapophyse tres nette.

Mr. G. A. Boulenger a fait de ce serpent un Atractus (Zool.

Rec, 1896, Eept. pag. 25), mais les Atractus n'ont pas d'hypa-

^ Communicated by Mr. G. A. Boulenger, F.Z.S.
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poph3'se aux vertebres dorsales ni de fossettes apicales ; cependant
le crane de G. tecpanecus, dont j'ai figure la seule partie que je

possedais, ressemble plus a celui diAtfactus qa'a celui de Geophis.
D'un autre cote les Geophis manquent de fossettes apicales at

d'hypapophyses, quoique ils se rapproclient par leur ensemble du
serpent en question ; de plus ils out les dernieres labiales supe-
rieures en contact avec les parictales, ce qui n'est pas le cas ici.

II est done enddent que G. tecpanecus n'est ni un Geophis ni un
Atractus; mais comme il me parait avoir des affinites avec les deux,
je propose pour ltd un genre nouveau, celui de Geatractus.

J'ai consulte a ce sujet une autorite en herpetologie, mon ami
Mr. Boulenger, qui pense que ce genre est acceptable, et que c'est

meme an type fort intoressant, si peu de " Calamariens " etant
pourvus de fossettes apicales.

4. Contributions to our Knowledge o£ the Plankton of the

Faeroe Channel.—No. IV. ' Report on the Copepoda

collected by Dr. G. H. Fowler from H.M.S. 'Research'

in the Faeroe Channel in 1896 and 1897. By Isaac

C.Thompson, F.L.S. (With an Appendix by Dr. Fowler.)

[Eeeeived June 18, 1898.]

The material upon which this Report is based was collected in

84 out of the 41 hauls (omittiug 12/, the depth of which was not
recorded). The Plankton had been immediately preserved in

formahu, corrosive sublimate, or picric acid, and kept in 57o formalin

The Copepoda wei-e picked out from the mass by Dr. Fowler, and
sent to me in bottles labelled with the number of the station and
letter of the haul whence the material was obtained.

By means of messengers iu 1897 and of a screw-propeller in

1896 (see pp. 570-575), the mid-water tow-nets were opened and
closed at will, enabling the depths to be almost accurately ascer-

tained, the limit of error being dependent upon the possibly impeded
rate of fall of the messenger or upon the accelerated rate of the

screw-propeller in a very heavy sea.

The accompanying distribution table records the soundings, the

depths at which the various hauls were taken, the temperature (Fah-
renheit) at those depths, the number of meshes per inch of the net
used, and the occurrences of each species. It will be seen that all

the Copepoda collected are free swimmers, with one remarkable
exception, that of Argidus.xeievveA to later on.

Tlie collection furnishes some interesting facts as to the influence

of depth upon distribution. By far the commonest Copepod in the
collection, and probably the most widely distributed species known,
CalaniisJinmarcMcus, occurs abundantly in 32 out of the 34 hauls,

» For Part I. see P. Z. S. 1896, p. 991 ; Pnrt TT., P. Z. S. 1897, p. 523 •

Purt III., P.Z. S. 1897, p. 803.
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and appears to be equally prevalent at all depths. But probably

no other known species exhibits this ubiquitous feature to an)'thing

like the same extent. A reference to the distribution table will

show that several species, such as Heteroelia'ta ahyssalis, were not

found at a less depth than 100 fathoms ; while others, such as tbe

well-known and beautifully coloured Anomalocera pate^^soni, usually

remain about the surface, sometimes congregating in vast numbers.
The relative sizes of the same species at opposite depths is to a

considerable extent seen in Calanns finmarchicus, the deep speci-

mens being considerably larger than those found near the surface.

Among our British Copepoda the largest known species is

Euchceta norvegica, but I am not aware that it has ever been taken
in our waters at less than 80 or 100 fathoms, at which depth I have
taken it in quantities in Loch Fyne, where it probably forms an
important item in the diet of the herring.

The vertical distribution of Copepoda is doubtless to a consider-

able extent subject to climatic influences. During a continuance

of stormy weather they often altogether desert the near surface

and go very deep ; while in tine warm weather many species

love to gambol on the actual surface, presenting much the appear-

ance of the " play " of the herring in miniature.

The size of mesh in the tow-net used is of considerable import-

ance, and the apparent scarcity of such minute forms as Oiihona

spinifrons and Evf in osotna atlanticum is probably to he explained from
the fact of a lai-ge mesh having been generally used ; while the

comparatively few tow-nets in which the above species were found
were of a fine texture and probably might with advantage have
been more generally employed.

Five out of seven species of Copepoda found by Dr. Brady in

material from theEaeroe Channel (Exploration of the Faeroe Channel
during the summer of 1880 in H.M.'s hired ship ' Knight Errant

'

by Staff-Commander Tizard, E.IN'., and John Murray) occur in this

collection, viz. : Eucalanvs attenuatiis, Geniropages typicus, Anomalo-
cera patersoni, Acartia longiremis, and Oltliona spinifrons.

The following species, viz., JEtklius armatus, Euchirella pulchra,

Heterochceta ahyssalis, which occur sparingly in the collection, have
never before been recorded north of the Mediterranean, this fact

indicating a considerable extension of their distribution.

Calantjs hypeeboeeus Krbyer.

A number of what I took to be specially large specimens of

Calanus finmarchicus were found among the specimens from 20 d.

Careful examination clearly proves them to be identical with
G. At/per6oreMs, now recognized by Giesbrecht as a distinct species.

The nipple-shaped lateral terminations of the cephalothorax, the
large first abdominal segment, and the shape and position of the
teeth on the basal joint of the 5th feet appear to be the chief points

\\ hich separate C. Jiypevhoreus from G. finmarcliicus. Giesbrecht
says that joint 19 of the anterior antennse is as long as joints 23
and 24 together ; but none of the very few specimens I found with

Proc. Zool. Soc—1898, No. XXXVI. 30
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perfect antennae ngree with tliis description. Nor, curiously enough,
does Giesbrecht's own exquisitely drawn figure (pi. vi. fig. 6,

Pelagischen Copepoden des Grolfes von Neapel &c.) bear it out.

Griesbrecht's grounds for making this a distinct species from
C. Jinmarchicus, and not a mere variety, seem to me scarcely

adequate. It is extremely likely that a species so widespread and
living under so varied conditions should possess corresponding
modifications such as we find here.

The very remarkable occurrence of three specimens of Argulus
foliaceus in 1.5 d gathering is phenomenal ; this species, so far as I

am aware, having never been previously recorded except from fresh

water, in which it is commonly found parasitic upon the stickleback,

carp, and other fish. In this instance it appears to have been
taken by the tow-net as a free-swimmer ; and the only conclusion

I can come to is that these three specimens became detached from
a fish which had i*ecently found its way into the sea from some
stream. They in all particulars agree with A. foliaceus, di&er'mg

markedly from any of the known marine species of Argulus.

\_Notes to Table of Distribution.

(1) Stations 11 to 19, 1896. Station 20, 1897.

(2) The temperatures given for Station 20, hauls a to d, were not actually

observed there, but are taken from the serial observations at Station 16

;

the difference between the tvro is probably trifling. The serial tempera-

tures of the 1896 cruise are published in the Report of Proceedings &c.

in. the Faeroe Channel made by Capt. W. U. Moore, R.N., to the Hydro-
graphic Office in 1896.

(3) For the reason of the exclusion of Calanus ki/pcrboreus from the table

see p. 541.

(4) VA=Very abundant. C= Oommon.
A= Abundant. F=Few.

S= Scarce.

G. H. F.]

Appendix to the foregoing Report. By G. Herbert
Fowler, B.A., Ph.D., Assistant Professor of Zoology

in University College, London.

Mr. Thompson's Eeport brings out some very interesting

features, from the oceanographic standpoint, with regard to the

distribution and bionomics of Copepoda. The most sahent

feature is, as he points out, the apparent indifference of Calanus
finmarchicus to temperature and pressure. Like Spadella

{Krohnia) Jiamaia, discussed for the Faeroe Channel in an earlier

paper of this series', and on a wider basis bj'^ Steinhaus ^ and
Chun', it is apparently equally happy whether at the surface under

1 Qc. H. Fowler : Proc. Zool. Soc. 1896, p. 993.
^ O. Steinhaus : Verbreitung der Chaetognathen ; Inaug. Dissert., Kiel, 1896.

Svo.
^ C. Chun : Beziehungen zwischen dem arktischen und antarktischen

Plankton. Stuttgart, 1897.
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pressure of 14 lbs., or at 500 fathoms under a pressure of half

a ton, whether in bright light at a temperature of 54° F., or in

utter darkness at a temperature of 30°-32° F. Not only so, but
it ranges apparently all over the globe (although not in such quan-
tity ' as in the Arctic Seas), except for the fact that it has not
been recorded for the Equator and the hottest parts of the tropics,

nor south of Cape Horn. In the Antarctic regions according to

Chun " its ])lace is apparently taken by CaJaaus projjinquus ; but
Mr. Thompson informs me by letter, that in a recent examination
of Antarctic Plankton he finds Calanus finmarclikus to be one of

the commonest species. Its general distribution is cited by
Griesbrecht I

In discussing the Plankton of the Faeroe Channel it must be
remembered that we are dealing with a ' Mischgebiet,' for which I
would suggest the term ' Frontier,' a district in which the North-
easterly continuation of the North Atlantic Drift (the so-called

Gulf Stream), carrying a warm-water fauna, is constantly warring
with a Southerly set of Arctic water carrying a cold-water fauna''.

Both in 1896 and 1897 a succession of north winds had given a
distinctly northern character to the fauna ; and although, for

example, Ianthina-fi\\(i\h and Phifsoj)hora hydrostatica have in some
cases been swept by the North Atlantic Drift as far north as the
Lofoten Islands through the Faeroe Channel, I have not so far

come across a single characteristically ^^ arm-water surface species in

the ' Eeseareh' collections of either year from the Faeroe Channel.
Taking now the 34 hauls in which Copepoda were captured, we

have 17 Epiplanktou ' hauls of less than 100 fathoms, and 13
Mesoplaukton ' hauls (including 12 a, in which the depth was not
so approximately known as in the other deep hauls, but which

' With the view of testing the Prince of Monaco's suggestion, that a tow-net
could be made to provide food for shipwrecked boat's crews, we tried this species,

raw, in the ward-room of the ' Eeseareh.' The Officers voted it excellent food,
like "delicate shrimp-paste''

!

^ C. Chun, op. cit. p. 48.
^ W. Giesbrecht : Pelagiscbe Copepoden des Golfes von Neapel, 1892, p. 89.
^ Compare Chun, Beziehungen zwischen d. arktischen u. antarktischen

Plankton, pp. 7-10. Stuttgart, 1897. 8vo.
' In my lectures on Oceanography at University College, I have felt the

need of simple terms to express briefly the Oceanic zones, and have used the
following :

—

Epiplankton : to + 100 fathoms below surface.

Mesoplankton : + lUO fathoms below surface to + 100 fathoms above
bottom.

Hypoplankton : + 100 fathoms above bottom to bottom.
Epibenthos: high-water mark to the mud-line (generally at -|- 100 fathoms

depth) = fauna of the continental shelf.

Mesobenthos : the mud-line ( + 100 fathoms) to + 500 fathoms = fauna
of the continental slope.

Hypobenthos : over + 500 fathoms = abyssal fauna.
This is not the place in which to discuss the justification of these terms

:

their intention will be apparent to all who have followed the recent progress of
oceanic zoology. Two of them may be queried :—(1) the Hypoplankton, under
which I reckon those floating and swimming animals (Crustacea, Fish, &c.)
which, for nutrition and for other reasons, are more intimately connected with
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cji-tainly tiuished below the 100 fathoms), in all 30 hauls, with
which to deal. Regarding, then, only those species which were
captured six times, or in 20 % of the hauls, as affording a suflBcient

basis for discussion, we find that the occurrences of seven spec-ies

work out thus, expressed in percentages of hauls made above and
below 100 fathoms :

—

Epiplankton. Mesoplankton.
Calanusfinmarchicus 88-2 "/o 1000 7o
Eucalanus attenuatus 17'6 „ 46'1 „
KuchcEta norvegica 11'7 „ 76'9 „
Metridia longa 23-5,, 69-2,,
Pleuronima abdominale 5'8 „ 61'1 „
Acartia clausii 35'2

,, 15'3
,,

Temora longicornis 35'2 „ O'O „

From this table it would appear (1) that Calanusfinmarchicus is

essentially eurythermal and eurybathic, i. e. has a wide range both
of temperature and of depth ; (2) that Eucalanus attenuatus,

Euchceta norvegica, Metridia longa, and Pleuronima abdominale show
a distinct preference for the deep water and low temperature of

the Mesoplankton, although occurring more sparingly in the

Epiplankton; (3) that Acartia clausii belongs rather to the
Epiplankton than to the Mesoplankton

; (4) that Temora longicornis

is essentially a member of the Epiplankton. We may now com-
pare these results, based unfortunately on but scanty data, with
those recorded by others.

In the first place, Calanus finmarchicus, as mentioned above,

has been recorded from most varied temperatures (latitudes), and
is now definitely shown to extend to considerable depths (Sta. 18 h,

530-400 fm.). It does not occur among the Mesoplanktouic forms
in Giesbrecht's list (ojj. cit. p. 788), and its vertical distribution in

the Faeroe Channel is therefore worth recording. It is not at

present safe to suggest a maximum temperature, as expressed
by mean annual isotherms, for this species ; it is, however, possible

that its non-occurrence in the Equatorial region may indicate a

maximum of 75° or 80° F. as its temperature Umit.

In the second place, it is noteworthy that of the five species of

Copepoda recognized by Chun ^ as essentially Arctic types (Leit-

formen), one is missing from the ' Research ' collections (Calanus
cristatus) ; one, regarded by Mr. Thompson as a species of doubtful

the bottom than with the Mesopliuikton
; (2) the Mesobeiitlios, which seems on

statistical and otbei- grounds to have cerhain marked features, both faunistic

and physical, v.hicb distinguish it from the zones below and above it ; although
it shares many species with other zones, stiU, according to the ' Challenger ' results

(J. Murray, Summary of Scientific Eesults, Exped. H.M.S. Challenger, part ii.

p. 1430, table 1), no less than 74 per cent, of its fauna is confined to it, and
does not spread into other zones.

These six words, with the addition of the terms " oceanic" and "neritic" as

applied respectively to the plankton of the open ocean and of the continental

region, have been found in practice to serve sufficiently well for descriptive

purposes.
^ C. Chun, op. cit. p. 28. Hie list is a condensation from that of Q-iesbrecht,

op. cit. pp. 776-7.
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value, occurred rarely (C hyperloreiis) ; one, Pseudocalanus elon-

gatus, is only represented three times, and cannot therefore be

further discussed; two, Metridia longa Lubbock (= armata

Boeck) and Euchaeta norvegica, are well represented. Both of

these species exhibit, in the table of percentages above given, that

preference for a mesoplanktonic existence which one would expect

of an Arctic species in a Frontier district. For if the law be true,

which was enunciated first, I think, by Moebius, that the area of

distribution of a Planktonic organism is bounded at the surface by

an isotherm and below by an isothermobath of the same number

of degrees, we should expect Arctic forms to sink to lower (colder)

depths as they approached lower latitudes (warmer surface-Avater).

The southernmost points recorded in Giesbrecht's lists for these

two species at the surface are—the northern part of the INorth

Sea for Eiichceia norvegica, and Concarneau for Metridia longa.

We are probably safe in assigning a maximum mean annual tem-

perature ^ of 50° F. for Metridia longa, and a shghtly lower mean

annual for Euchata norvegica. In the very interesting collections

made by Prof. Herdman in his traverse of the jS'orth Atlantic %

the eight captures of Metridia longa were all near the mean annual

isotherm of 50" F. ; Eiwhceta norvegica was not captured at all. As
regards the vertical distribution of EiicJiceta norvegica, the Norwegian

North Atlantic Expedition failed to capture this species at the sur-

face ^ but it certainly comes to the surface in the Faeroe Channel,

even in broad daylight (Wta. 11 c).

The other two forms, which, according to the table of per-

centages given above, exhibit an apparent preference for the Meso-

plankton

—

Eucalanus attenuatus and Pleuromma abdominale,—-

are united in having a very wide superficial range in the Atlantic

and Pacific Oceans ; both occur in Griesbrecht's list of mesoplank-

tonic Copepoda, Eucalanus attenuatus being credited with 1000 m.

= + 550 fms., Pleuromma abdominale with 4000 m.= +2200 fms.

Both these species must be regarded as eurythermal and eurybathic ;

and it is not at present possible to suggest a maximum or minimum
temperature for either of them. Their apparent preference for

the Mesoplankton in my collections must therefore be attributed

to some other cause than temperature ; but it is in no way incon-

sistent with what we already know of their habits.

Temora longicornis appears to be confined to the North Atlantic,

except for two records from the Mediterranean which Griesbrecht

appears to doubt '. So far as I am aware, it has never been

recorded from any considerable depth, and with this my results

accord : we may fairly regard it as a member of the Epiplankton

;

1 The mean annual temperatures are adopted from Buchan, Ohall. Eep.

Phys. Chem. ii. Atmospheric Circulation.
2 W. A. Eerdman, I. C. Thompson, and A. Scott: Trans. Liverpool Biol.

Soc. xii. .33.

^ G-. O. Sars: Crustacea of the Norwegian N. Atlantic Expedition, i. p. 240.

* W. Giesbrecht, oj>. cit. pp. 328-330. Mr. Thompson informs me by letter

that this species occurs also in a collection made at Muscat by Staff-Surgeon

Bassett-Smith, R.N., of H.M.S. 'Cossack.'



548 DE. G. H. FOWLEE ON THE [June 21,

and ir it occurs between Newfoundland (mean annual isotberm
35° F.) and Muscat (mean annual isotherm 80° F.), it is remarkably
eur3'thermal for an epiplauktonic animal.
As Mr. Q^'liompson has mentioned, the occurrence of Euchaeta

marina so far nortli is remarkable. It has been recorded hitherto,
according to Giesbrecht and Brady, in both Atlantic and Pacific

Oceans, northwards from 47° S. (?) across the tropics, but with a
northern limit in the Mediterranean. In Griesbrecht's list of meso-
planktouic species, it figures as from 4000 m.= 2200 fms. to the
surface. According to Brady ', "it would seem to be the most
abundant and most widely distributed of all the pelagic Copepoda,"
a description which it deserves more than ever, now that its range
has beeji extended to the Faeroe Channel. In Prof. Herdman's
traverse it was " found* in the majority of the collections taken
between mid-ocean and Quebec," -*. e. across the mean annual iso-

therms of 35° to 50° E. Its extension northward in our longitudes
is therefore by no means surprising.

The occurrence of Euchaeta barbata and Euchasta gigas in the
Faeroe Channel is most extraordinary. Both species have hitherto
been taken only once, and then only together, viz. off Buenos Ayres
(Challenger Sta. 325, 36° 44' S., 46° 16' W., down to 2650 fathoms).
Their reappearance, still together, in northern latitudes makes it

fairly safe to propliesy that the use of deep-water tow -nets in inter-

mediate latitudes will prove them to be mesoplauktonic species of
wide distribution.

Euchaeta hessei (G. S. Brady), which, as Giesbrecht suggests,
is perhaps identical with EucIiireUa rosfrata (Glaus), is known
sparingly from both Atlantic and Pacihc Oceans ; its distribution

is considerably extended by its occurrence in the ' Research

'

collections.

Euchirella pulchra has been recorded, accoi-diog to Giesbrecht,
only from the Gulf of Guinea, N.W. Africa, and South America.
Phaenna spinifera, Leuckartia flavicornis, and Heterochaeta spini-
frons, according to the same authority, are known only from the
Mediterranean (including the Canaries) and from the tropical

Pacific ; only the last of these occurs among the species taken in

Prof. Herdman's traverse of the Atlantic ; their range is now
extended northwards to the Faeroe Channel. They illustrate well
how impossible it is at present to draw distributional are^ for most
Copepoda; this group of Crustacea will probably rival the Eadiolaria
in the width of its distributional areee, ownig to the hardiness and
tenacity of life of many of its members. But—if we bear in mind
that this is a Frontier district, i. e. one where a heavy slaughter of
the Plankton occurs at the meeting of warm and cold currents, as
is evinced by the abundant formation of glauconite and phosphatic
nodules in the bottom deposits -, and by the wealth of the benthos,

—

' G. S. Brady, Oball. Rep. Zool. viii. Copepoda, p. 62 (Eiwhcefa preMandrea).
^ For the glauconite, see Tizard and Murray, Proc. Eoy. Soc. Edinburgh,

1. pp. 671 e( seqq.—"There were no very large phosphate nodules, but numerous
small ones, with phosphates in varying quantities," in a letter fi-om Sir John
Murray.
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it is not a little suggestive that the ahove four species (to which

may perhaps be added Euchceta hessii and Oandace truncata), which

appear to have wandered north of their usual habitat, were only

taken in the 'Eesearch' from the Mesoplankton, and iu all cases

marked by Mr. Thompson as "Scarce." All six occurred once

only, except Euchceta marina, which was captured twdce. It seems

at any rate possible that these wanderers had either been killed by

a reduced temperature, or at any rate so numbed by cold as to be

gradually sinking to the bottom.

Acartia clausii of Giesbrecht has been separated by that author

from A. (Bias) longiremis of Lilljeborg ; he uses the latter specific

name for species from the Baltic and Sound only. Assuming his

view to be correct, the area of A. clausii has been somewhat ex-

tended northwards by the 'Eesearch' collections: it reaches south-

wards to the Canary Islands, including the Meditei-ranean. 1

gather, however, froin Mr. Thompson that he himself would prefer

to regard the Baltic and North Atlantic forms as varieties of one

species.

A. clausii appears to have been known hitherto as an epiplank-

tonic form only \ Possibly its occurrence in deep water, at Station

20, may be due to dead or numbed specimens sinking from the

surface ; but it was so regular in its appearance on that occasion

(in three out of four mesoplaukton liauls), that, if the above

explanation be correct, a very large swarm of this species must

have succumbed to cold recently. As it did not occur in my meso-

plankton hauls in 1896, I should prefer to leave the question

open.

Rhincalanus cornutus and Aetidius armatus have been sparingly

recorded from both Atlantic and Pacific Oceans, but not, so far as

I know, from as far north as the Paeroe Channel.

As regards the remaining species in Mr. Thompson's list, there

does not appear to be anything of mark connected with their

appearance in the ' Eesearch ' collections, with the exception of

Argnlus (cf. p. 544).

The following conclusions as to vertical distribution appear to

be justifiable on a comparison of the ' Eesearch' collections with

other records :

—

Oalanusfinmarchicus is eurythermal and eurybathic.

Metridia armata and Euchceta norvegica, two essentially Arctic

types, tend to descend to the Mesoplaukton on reaching lower

latitudes.

Eucalanus attenuatus and Pleuromma ahdominale are apparently

eurythermal and eurybathic.

Temora longicornis and Anomalocera patersoni are apparently

confined to the Epiplankton.

1 F. Dahl, Verhancll. deutschen zool. Gesellsch. 1894, p. 64.
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5. Coutributious to our Knowledge of the Plankton of the

Faeroe Channel.—No. V.* Report on a Collection of

very young Fishes obtained by Dr. G, H. Fowler in

the Faeroe Channel. By Ernest W. L. Holt.

[Received June 18, 1898.]

(Plates XLVI. & XLVII.)

My friend Dr. G. H. Fowler has asked me to name, if possible,

the fishes taken in his vertical self-closing tow-net in the Faeroe
Channel. My task is rendered the easier by the fact that the greater

number of them prove to belong to one species. Individuallj'- some
of the stages represented could hardly be definitely identified, even
generically, but the series is practically complete and has enabled

me to add considerably, as I venture to suppose, to our knowledge
of the developmental phases of deep-sea forms. Incidentally the

species in question, ScopeJus glacialis, is definitely added to the

British fauna, though that is a matter of no great importance. In
the case of a pelagic egg and some early larvas of very elongate

form, I have only been able to point out the possible affinities.

Two other larvae, those of Sehastes norvegiciis and Gadus ceglefinus,

have already received attention at the hands of other observers,

but the collection furnishes a stage of G. ceglefinus that has not

hitherto been adequately described. The importance of a really

efficient self-closing net, even from the point of view of the mere
ichthyologist, can hardly be overrated.

Sebastes wobteqicus Ascan. Norway Haddock.

Sehastes marinus, CoUett, Norw. J^. Atlant. Exped., Fish. 1880,

p. 15, pi. i. figs. 3, 4.

Collett refers to this species a number of larvae or fry which
were taken at the surface " in mid-ocean, some nearly 400 kilom.

from land," off Bearen Island aud Spitzbergen. His examples
measured from 9"0 to 19 mm., and two, illustrating the extreme
terms of the series, are figured. In the brief description appended
the character of the interorbital space and other obvious points of

distinction from Scorpama dactyloptcra are not mentioned ; but we
are not entitled to suppose that so careful an observer would have
overlooked the possibility of confusion between the two forms.

Dr. Fowler's specimen, 12-5 mm. in length (inclusive), corresponds

so closely to Collett's figures (allowing for the diffei-ence in

dimensions) that it is unnecessary to illustrate it. It appears to

be nearly identical iu developinent with a North Atlantic specimen
of 12 mm., but the bony ridge of the nape terminates in a single

instead of in a double spine. The interorbital space is, in

the Faeroe Channel larva, very wide and fiat, a character in which

' For Part I. see P. Z. S. 1896, p. 991 ; Part II., 1897, p. 523 ; Part III., 1897,

p. 803; Part IV., antea, p. .540.
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the adult *S^. norvegicus differs most strikingly from S. dactyloptera.

I infer, from the condition of young examples of 40 mm., that the

approximation of the ejes manifests itself, in the last-named species,

at a very early stage.

The specimen occurred at 60° 2' N., 5° 49' W., 100 to fath.

fragments of a little fish, taken at 60° 16' N., 5° 49' W., 200 to

100 fath., seem to have belonged to a member of this species, about
20 mm. long.

Collett records examples of 62 to 143 mm. from the bottom at

120 to 150 fathoms. If I have correctly identified Dr. Fowler's

larger specimen, it would appear that the younger stage occurs in

mid-water as well as at the surface.

G-ADUS jEGLefinus Linn. Haddock. (Plate XLVII. fig. 12.)

Gadus ceglefinus, G. O. Sars, Eep. Cod Fish. Lofod. (1866, 1867),
in Oomm. Eep. U.S. Comiii. Fish. Fisher. (1877), 1879, p. 590;
Mcintosh, loth Eep. Fish Bd. Scot. 1897, p. 196, pi. v.

The collection contains only one Gadoid, viz. a Gadus measuring
8 mm. without the caudal rays and terminal px-ocess of the urochord.

It is in a good state of preservation, and may be identified with
approximate certainty as a young Haddock. The eggs and very
early larvae of this fish are well known ', and later stages, from 19
mm. upwards, have been well figured by Mcintosh. ' Intermediate
conditions have received less attention. Such were known to

G. O. Sars, who probably studied them exactly ; but, in the only
account which I have seen, the Norwegian observer simply remarks
that they are distinguishable from corresponding stages of the Cod,
G. morrhua, by their shorter and stouter shape. Mcintosh describes

very briefly some specimens of 7 to 8, 11, 12*5 and 19 mm., which
he attributes to the Haddock. He supposes that the smaller of

the series correspond to the stages taken by Sars.

My figure (Plate XLVII. fig. 12) shows what I suppose to be

the essential features of the Faeroe Channel specimen. The
proportions and conformation being accurately drawn, need no
elaborate description. As in the case of the young Haddock
studied by Sars, the form is much more massive than in the Cod.
This is seen at once on comparing my drawing with Prince's figure

of a Cod, "33 in., 8-25 mm. ra. The total length is about the same,
but the larval Cod is much more slender and appears less advanced
in general development. The eye is also smaller. Probably
whatever postmortem shrinkage may have occurred in one specimen
is compensated by a similar condition in the other, and even if the
Cod were drawn from a living specimen the difference in confor-
mation is too striking to be entirely explained by a possible

distortion of the supposed Haddock. In the latter the pelvic fins

are indicated, if at all, by a very slight prominence of the thoracic

region. The dorsal and anal fins are indicated by the inflections

of the embryonic fin, but only a few of the permanent fin-rays are

1 Vide Mcintosh and Prince : Trans. R. S. Edin., xxxv. 1890, p. 822.
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in visible pi'ocess of development. The caudal fin shows features

of interest. The extremity of the uotochord forms the axis of a

lanceolate mass ; its extremity is bent up at an obtuse angle, and a

considerable part projects freely, being succeeded, to the margin of

the fin, by fine embryonic rays. Dorsally occur 12 rays, or 11

and a mass of embryojiic rays dividing the last true ray from the

urochord. None of these show any distinct basal element. Below
the ui'ochord is a roughly trigonal hypural lobe bearing five rays.

Anteriorly are three smaller oblong lobes, the most posterior

bearing two, the others one ray each. In front occur 6 rays.

None of these caudal rays are perfectly formed, the anterior rays,

dorsally and ventrally, being but little different from the embryonic

rays in front ofthem. The uotochord is still imperfectly segmented,

and the myomeres cannot be counted with accuracy. These

characters, therefore, like the fin-ray formula, are not available as

aids to specific determination. Preserved in formol the specimen

natui'ally possesses no yellow pigment, if any ever were present.

The black chromatophores have the distribution shown in my
figure on the left side. On the right side there are in addition a

few scattered chromatophores. The roof of the peritoneum is seen

to be denselv black when the specimen is clarified. Mcintosh

makes no mention of the caudal pigment-bar which is such a

prominent featui-e in the Faeroe Channel Gadus. The chromato-

phores above the insertion of the pectoral in the latter probably

correspond to " a very distinct area of pigment-points behind the

pectorals" in Scottish larvae of 11 mm., and ultimately perhaps to

the more posteriorly situate spot of the adult. The development

of pigment in Teleostean larvae is undoubtedly influenced to some

extent by conditions of light and, apart from this, is variable in

individuals. Probably such differences of coloration as may exist

between the Paeroe Channel specimen and those attributed to the

Haddock by Professor Mcintosh are explicable in this way, but the

information afforded, both as to pigment and conformation, in the

case of the latter only permits of a conjecture as to their identity.

The Scottish examples of 24 mm. and upwards, which are figured

and adequately described, are undoubtedly Haddock, and appear to

be certainly derivable from such a stage as is exemplified in the

larva from the Faeroe Channel.

Dr. Powler's specimen was taken at 60° 2' N., 5° 49' W., at 100

to fathoms. I have myself recorded the capture of spawning

Haddock at 154 fath., off the W. coast of Ireland, while Grimsby

line-fishermen have told me that they frequently take the species

at depths of more than 100 fath. on the wide area which they include

in the Paeroe Bank.

ScoPELUS GLACiAtis Eeiuh. (Plate XLVI. figs. 1-5 ; XLVII.

figs. 6, 7.)

S. glacialis, Giinther, Chall. Eep., Zool. xxii., Deep-Sea Pishes,

p. 196 ; Liitken, Spol. Atlant., Scopel. 1892, p. 30 (250).

Myctophuni glaciale, Smitt, Hist. Scand. Fish. ed. 2, ii. p. 941.
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? S. scoticiis, Giiather, Chall. Eep., Zool. xxxi., Pelagic Fishes,

p. 31.

S. mulleri, Collett, JSTorweg. N. Atlant. Exped., Zool, JFisli.

p. 158.

Benthosema mulleri, Goode & Bean, Ocean. Ichth. p. 76.

Young, imperfectly characterized stages of the Scojjelidce have

been a source of much labour to the various observers who have

had occasion to name collections of this group, since it has been

quite impossible to determine, in the absence of sufficient material,

whether certain differences have a systematic or merely a develop-

mental value. I think I am right in saying that the reproduction

is quite unknown, and I can find no description of the early larvse

of any species. With regard to one, the efficiency of Dr. Eowler's

vertical net appears to have supplied this want, as I find in his

collection what appears to be a nearly complete series of Scopehis

gJacialis.

Though the method has its disadvantages, it appears necessary in

the present instance to describe the different stages in the inverse

order, commencing a^ ith the most advanced. This is a specimen

of o8-5 mm., exclusive of the lower jaw and the caudal fin-rays'.

It has the adult characters peculiar to the species and, except that

most of the scales have gone and some of the fin-rays are broken,

is in good preservation. No description is necessary except for

ontogenetic comj^arison. The radial formula is £). 13, A. 18.

The eye is nearly three times as long as the snout, and is y%- of the

length of the head (12 mm.), which is equal to the height of the

body at the shoulder and a little more than J- of the total length.

The anal commences nearly opposite the middle of the dorsal.

Adequate figures of the adult stage, which is practically exemplified

in this specimen, are given by Goode and Bean and by Smitt, but

in some copies of the Hist. Scand. Fishes the printing is very

imperfect. A clear diagram of the photophores is given by Liitken.

Figures 1 to 7 (Plates XLYI. & XLVII.) represent younger

stages in Dr. Fowler's collection. The most advanced of these,

fig. 1, measures onl}'' 14-5 mm., and has no scales ; but the condition

of another specimen indicates that the body is covered under
natural conditions with dark-coloured scales. The part shaded in

my drawing remains, in formol, a bluish grey. The photophores,

having the formula of S. glacialis, are intact. The radial formula

is D. ] 2 or 13, A. 18. The proportions of the head, eye, and snout are

respectively as 31 (= 4 mm.), 10, 7. The eye is thus much smaller,

relatively, than in the specimen of o8'5mm., and the snout longer.

Considered in the light of the ordinary ontogenetic changes of

these parts in Teleosteans, this condition would appear to prove

that the two individuals belong to different species, since as

a general rule the eye decreases and the snout increases as develop-

ment advances. In Scopehis, as I shall show, this condition is

reversed during some part of the metamorphosis of the larva.

' This limitation is implied in all measurements of total length in this paper.
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A specimen of 13"0 mm. does not differ greatly from the last.

It was evidently fully clad, in life, with dark-coloured scales. The
radial formula is D. 11 or 12, A. 15 or 16. I can see no certain

indication that any rays have been entirely lost.

A specimen of 12 mm. (fig. 2) has the radial formula D. 14 ca.,

A. 18. There are no signs of scales. The photophores are in-

complete, but such as are present correspond in position to those

of fig. 1 and of S. glacialis. A low wrinkled ridge of skin occurs

along the back from the nape to the first dorsal fin. The pro-

portions of the head, eye, and snout are as 25 (= 3-5 mm.), 7, 6.

There is thus a further reductiou in the eye and increase in the

snout as compared with the 14'5 mm. st.age ; but I think it will

be conceded that the two specimens (figs. 1 and 2) are specifically

identical. A vertical from the commencement of the anal passes

a little behind the front of the dorsal. The base of the adipose is

more extended than in the last stage.

Fig. 3 shows a specimen of ll'o mm. The radial formula is

D. 14 ca.,A. 18ca., the rays being rather indistinct in the posterior

parts of the fin. The adipose is continued forward by a fold of

membrane, beset with numerous embryonic rays, reaching nearly

to the base of the dorsal, but its permanent region is indicated

by an interneural prominence of the dorsal contour. The
proportions of head, eye, and snout are as 25 ( = 3 mm.), 7, 6,

a further reduction of the eye being thus indicated. The
specimen is drawn in a rather oblique position. Viewed in exact

profile, the top of the eye does not quite reach the cephalic contour.

No photophores appear to be fully developed, but one is indicated

at the lo«er extremity of the preoperculum, while some pigment

on the mandibles seems to be representative of others. A patch of

pigment occurs on the isthmus. Except in the eyes no other

external pigment is visible ; but internally a black mass in the

postero-dorsal part of the abdominal cavity, visible when the

specimen is clarified, is probably associated with the air-bladder.

The greater part of the abdominal cavity is occupied by a volumi-

nous intestinal tract beset with transverse ridges. The hver is

comparatively small, and occurs below the basal part of the

pectorals. Posterior to this line the whole cavity, so far as I can

see, is occupied by the intestine, which passes by a slight con-

striction into the pyriform rectum. The mouth is smaller than

in the more advanced stages, a condition familiar in the ontogeny

of the Salmon.

The most remarkable feature of the larva is a large bladder-like

expansion of the skin of the dorsum between the head and the

dorsal fin. In the present condition of the specimen it is some-

what collapsed and flattened, its edges projecting from the upper

part of the sides. Figs. 3 and 4 show this structure from different

points of view, the true dorsal contour being indicated in the

profile drawing by a dotted line. It is obviously identical with the

wrinkled fold already noted in the 12 mm. stage, which is the

degeneration of what is evidently a larval organ. In the specimen
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of 11"5 mm., the cavity contains an amorphous plasma, which

disappears in a clarifying medium. The lanse of many Teleosteans,

e. g., Gadus, Solea, are characterized in the vitelligerous condition

by an expansion of the anterior part of the dorsal marginal fin,

the walls of which are separated and form a sinus of varying size

filled by a transparent fluid '. The fluid being lighter than the body

and yolk, enables the larva to maintain a vertical position, as

I have been able to note by watching larvte of Gadus htsais, in

which the sinus is well developed. Larvse not furnished with such

a sinus in the vitelligerous stage are seldom vertical in position

when at rest, except in the case of large vigorous forms from

demersal ova, in which the organs of locomotion are far advanced

at the time of hatching. I regard the structure noted in our

Scopelus larvae as homologous with the sinus of early Gadoid and

other larv8e. It may be, as Eyder supposes, a lymph-space, having

nothing in common except contiguity and continuity with the

embryonic fin-fold, but I think its function is primarily connected

with equilibrium . The most remarkable feature is its persistence, in

Scojjeh(s, to a comparatively advanced stage of the general develop-

ment. In Gadus &c. it appears after hatching and attains its

greatest development at about the end of the vitelligerous period or a

little after (as in G. morrliua, teste Eyder), but disappears, so far

as my experience goes, before the permanent median fins commence
to appear.

[(Note added Aug. 1898.) My friend and teacher. Professor Howes,

has called my attention to the possibility of an homology between

the dorsal sinus of the young Scopelus and a pecuhar pad-like

process at the anterior end of the dorsal marginal fin of the larva

of Rana alticola, described by Mr. Boulenger in his Catalogue of

the Batrachia. Through the kindness of the last-named observer,

I have been able to examine a larva of R. alticola. In both cases

the structures are continuous with the walls of the marginal fin,

but they appear, at present, to have liitle else in common. In
Rana the median pad is associated with paired organs of a similar

nature, and all three are solid and (teste Boulenger) glandular. In
Scopelus the thin-walled sinus is probably devoid of well-developed

glandular matter, but the material is too valuable to be submitted

to the arbitry of the microtome.

Although Dr. Fowler's youngest examples of Scopelus are too

much injured to admit of an exact determination of the extent of

the sinus, it appears probable that the latter covers an area

sufficiently extended to include the sites of all the glandular pads

of R. alticola. It is possible that the sinus is an organ of extreme
antiquity, of which the isolated pads of Rana may be modern
derivatives.]

In a specimen of about the same stage of development as that

1 FiitZe Eyder, Eep. Comm. Fish. U.S.A. for 1885 (1887), p. 496, pi. i. This

author does not regard the sinus as part of the larval fin-fold, though its walls

are continuous with that of the latter.
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last described, the dorsal sinus is collapsed and flattened from side

to side, haviiig therefore the appearance of a skinny median ridge.

A simiLar condition appears to have almost certainly furnished

the most striking feature of Vaillant's genus Aiiomaloptertis

(Exp. Sci. Travaill. Talism., p. 160, pi. ix.), which is founded on a

specimen of 60 mm. having a kind of adipose fold (" repli, sorte

d'adipeuse") occupying the eutii'e length of the back from the head
to the dorsal fin. Presuming in an allied family such a develop-

mental increase in the size of the eye as we have seen to occur in

Scojodus, it appears to me quite possible that Anomalopterus
pinguis is only a young stage of Bathytroctes, the dorsal fold

being merely a larval sinus ^
A younger stage of Scopelus is represented in the Faeroe

collection by a larva of 8 mm. (as slightly bent), shown in fig. 5.

The general conformation appears to clearly associate it with the

stage last described. The proportions of head, eye, and snout

appear to be as 15, 4, 3, but the posterior boundary of the head is

ill-defined and may be farther back than is indicated by my
measurements. Kelatively to the snout the eye is certainly a little

larger than in the last stage. There is a continuous marginal

fold, ampullated in the anterior dorsal region, the walls of the

sinus extending some little way on to the sides. The dorsal

is represented by a prominent interspinous ridge, beset with

embryonic rays, but destitute of definite permanent rays. The
rest of the dorsal fold bears embryonic rays, the adipose being

merely indicated by a prominence of the dorsal contour. Com-
paring the various stages observed, it would seem that the

development of the adipose proceeds on the same lines as the

first dorsal and anal, since in the 12 mm. stage (fig. 2) there is

an indication of the formation of true rays, which, however, is

never consummated. The caudal is in an advanced stage of the

familiar metamorphosis, the tip of the urochord projecting very

slightly. The anal, more developed than the dorsal, already shows
the proximal parts of 16 true rays. Thickened processes of the

bodj^-wall external to the origin of the rectum probably represent

the developing pelvic fins. The alimentary viscera apjjear to be

in much the same condition as at 11 mm. The anterior part of

the abdominal tract is masked by the base of the pectoral and the

liver. The rest of the cavity is occupied by a voluminous intestine

lined with well-marked annular or spiral ridges. There is little

or no black pigment in the peritoneal roof. Externally black

pigment is distributed as shown in fig 5. An aggregation near

the lower end of the preopercular ridge and another above the

middle of the anal fin appear to represent photophores, though no
supra-anal photophore is indicated in the more advanced stage of

11 mm. There are about 33 myomeres, of which about 11 or 12

^ In Vaillant's plate {loc. cit.) is a figure of B. melanocephalus iibove that of

A. pinguis. Allowing i'or developmental changes on the lines indicated above
the two are much alike, but the radial formula given in the text are not quite

in harmony.
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are abdominal. The posterior region of the tail is imperfectly

segmented.
Two less advanced larvae, 6-5 and 4-5 mm. in length, may be

taken together. The smallest, fig. 7, has about 31 myomeres,

some 14 overlying the alimentary tract. The tail is practically

diphycercal. The specimen of 6-5 mm., fig. 6, has the caudal

metamorphosis more advanced, and shows an early condition in the

development of the anal fin. The alimentary canal is much aUke

in both, but in the smaller the anterior part is nearly straight. In

the larger there is a slight post-oesophageal dilatation, presumably

the stomach. This is followed by a (pyloric ?) constriction, distal

to which the gut at once expands and is slightly bent towards the

left side in front. Posteriorly it tapers to the region of the

rectal valve. I cannot detect distinct transverse ridges, bnt there

are some indications of a folding of the lining membrane of the

wider anterior part, and I think that this condition may well

represent an earlier stage of the voluminous intestinal tract of

the more advanced larvae. A large stellate chromatophore in the

abdominal roof, about midway between the supposed, pylorus and

the anus, apparently overlies a small vesicle, not very clearly

outlined. This may represent the air-bladder, and there are

indications of its connection by a duct with the anterior part of

the alimentary canal. In both specimens the marginal fin-fold is

much abraded, but is certainly ampullate in its anterior region.

I have not attempted in my drawings to restore it to what may
be presumed to be the natural proportions. The teeth are small

and not very numerous. The proportions of the head, rather

injured in both specimens, are, I think, correctly represented in

the drawing \
The general conformation, pi-oportions of abdomen,and a sufficient

harmony in the number of myomeres seem to reasonably connect

these larvae with the smallest (8 mm.) of the serieS of Scopelus

glacialis'^. It may be objected that in the undoubted Scopeli of

II mm. and upwards, the proportions of snout and eye have been

shown to change in a manner inverse to that which obtains in the

two smallest larvae. I think, however, the increase of the eye is

a secondary condition of comparatively recent establishment. In

the earliest stages I imagine that the eye and snout retain the

proportional metamorphosis common in the development of

Teleosteans, the snout gradually elongating as development pro-

ceeds. This would go on until the attainment of a condition

roughly corresponding to that shown in fig. 5. Thereafter the

eye commences to increase in size until the adult proportions are

attained. Such a condition appears to me more natural than an

entire inversal of the metamorphosis whereby the ordinary pro-

portional growth of eye and snout would be reversed from the

earliest stage of larval development. In Arnoglossus laterna the

1 The specimen of 65 mm. haa only one eye, wbich, whether naturally or

otherwise, is oblique in position.
^ For an intermediate specimen, see note on p. 560.

Pboc. Zool. Soc—1898, No. XXXVII. 37
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eye of the male is known to enlarge as a secondary sexual

character associated with the development of other structural

changes; while according to Grassi ' the Common Eel (Aw/villa

vulgaris) acquires large eyes in deep water and in the Eoman
cloacae. The secondary enlargement of the eye in ScojieJus is

thus not without parallels. Scopelus is, I suppose, a form driven
from littoral regions to a pelagic and bathybial mode of life,

iuvolving an enlargement of the visual apparatus.

Among the pelagic fishes enumerated by Giinther in his

' Challenger ' monograph (vol. xxxi.) are mentioned a number of

small Scoj)e7i taken by the ' Triton ' in the Faeroe Channel {luc. cit.

p. 31). While recognizing the close resemblance which these

forms bear to S. gUtcialis, the author considers that certain

characters deserve specific distinction, and has accordingly de-

scribed them under the name of S. scoticus.

The largest specimen measures 14-5 mm., that is, exactly the

same as the S. glacialis shown in figure 1. In the dimensions of

the eye (naturally considered by Giinther, in the absence of any
information of the deAelopmental changes of this organ, of

importance) the two forms are in practical agreement. The
contour of the snout appears to agree with the corresponding
stages in Dr. Fowler's collection. The posterior margin of the

preoperculum is described as vertical in S. scoticus, it is rather

oblique in S. glacialis. In the characters of the maxilla the two
forms agree. The photophore formula is described as identical

with that of S. glacialis. In *S'. scoticus the origin of the dorsal is

nearer to the root of the caudal than to the tip of the snout, and
is behind that of the pelvics. In S. glacialis of 14-5 mm. the dorsal

arises midway between the snout and the caudal ; in a specimen of

11 mm. it is a little nearer to the latter ; and comparison of the

several young stages suggests that in relation to the two points

named there' is during development a slight variety iu the position

and perhaps a developmental migration of the fin. It is behind
the base of the pelvics even in adults. Younger stages do not
dilfer in any important detail described from those in Dr. Fowler's
collection, but specimens of 9 mm. are stated to have the fin-rays

perfectly differentiated. In this case the length given appears

from the context to include the caudal fin. One specimen of b mm.
(without caudal) has the rays of the dorsal still undifferentiated.

Individual variation in the degree of development at a given size

is, however, a common feature in Teleostean ontogeny. The
radial formula of S. scoticus is stated as D. 10/11, A. 16. That of

>S'. glacialis is, according to Goode and Bean, D. 12-14, A. lG-18.

In Dr. Fowler's specimens the formula, as we have seen, is D. 12
or 13 to 14 (?), A. 18 and 18 ca., with the exception of one which
has only D. 11 or 12, A. 15 or 16. This last specimen is one of

the most advanced, in good preservation, and of nearly the same
size as another, from which it differs iu no detail except the

number of fin-rays. I believe that all Dr. Fowler's Scopeli can
' Q. J. M. S. xxxix. 1896, p. 385.
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safelv be assigned to S. glacialis, and am strongly inclined to

consider that S. scoticus must be relegated to the synonymy of that

species.

In all 15 specimens were obtained on the ' Research.'

Sta.
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Secondly, like many obher cold-water forms, it appears to be

enrvbathic in liigb latitudes ; the difference in temperature between

the superficial and deeper \vat«r being comparatively small, and

offering no marked thermal barrier to its descent.

Lastly, as regards the Faeroe Channel, it is noticeable that no

specimens, larval or adult, were taken at the actual surface in

twenty-five hauls ; that the smallest specimen of all was captured

nearest to the surface, between 100-0 fathoms (Sta. 13 L); that

other larvaj were taken in six out of the thirteen deep hauls, and

may thus fairly be ranked among Mesoplankton. One (?) adult

specimen was taken in a haul which began at 530 fathoms and

finished at the surface ; this unfortunately gives us no help.

Although none of the ' Eesearch ' specimens were captured at the

surface, still if, as Mr. Holt suggests, Dr. Giinther's Scopdus

scoticus is identical with these larvae, some larvie come to the

surface at night in the Faeroe Channel.

Though more observations are required for confirmation, still it

seems probable that Scopelus glacialis, at any rate as regards the

Faeroe Channel, falls into the category of animals which have an

early epiplanktonic stage, but frequent grenter depths when adult

(cf. 1^. 578, infra). Even in higher latitudes the adult has been

most frequently recorded either from considerable depths, or as

dead and floating if at the surface.—G. H. F.]

[Note added Aug. 1898.—The stages shown in figs. 5 & 6 are

connected by an intermediate specimen of 7'5 mm., received too

late for description in the text. The proportions of the head, eye,

and snout are as in the specimen of 8 mm., but the general form

is more slender.—B. W. L. H.]

Impeefectlt chabacterized I/ARTa with very elongate abdo-

men. ? JIallotus tillosus Miiller. Capelin. (Plate XLVII.
figs. 8-11.)

These very elongate larvae have at first sight much the

appearance of young Eels, but closer inspection soon dispels this

illusion. They measure respectively 17, 19 (ca.), and 24-5 mm.,

from the snout to the extremity of the notochord. I have figured

the most advanced, which on the whole is the most perfect

specimen of the series. The others differ little in general

conformation, but the smallest has the caudal extremity still

practically diphycercal, and the marginal fin terminates, without

spatidate expansion, in a sharp lanciform process. The propor-

tionate lengths of the abdominal and caudal regions are shown in

Plate XLVII. fig. 8 ; it will be seen that the abdomen is about

twice as long as the tail, the rectum being thus given off at a point

far posterior to median. The fore-brain extends but little in

front of the eye, which is only of moderate proportions. The
considerable bluntly-rounded rostral region is occupied anteriorly

by a large olfactory pouch. The angle of the jaws is opposite the

front of the eye. The pectorals are small. The pelvics are

indicated by a pair of membranous lobes supported anteriorly by



1898.] PLAJfKTOlf OF THE rAEEOE CHANNEL. 561

a thickened fleshy rim. They are situate at about the middle of

the total leugth of the larva, and well behind the middle of the

abdominal region. The liver occurs as a small pyriform mass
shortly behind the clavicle. The alimentary canal, apparently

wide and thin-walled in the thoracic region, is soon constricted

and thickened. Its ventral wall shows a downward crenulation

(about halfway between the clavicle and the pelvics) which may
be accidental. At the pelvic region commences a well-marked
intestinal tract lined with transverse (annular, perhaps spii-al)

ridges. The short and rather voluminous rectum leaves the

trunk in an oblique direction.

There are 47 abdominal (counted to the origin of the rectum)
and 20 caudal myomeres visible : others may probably be seen

at a later stage, but the total number will not be much greater

than 67. Black pigment is present in a series of ventral spots,

seven in nimiber, distributed at regular intervals from the

clavicular region backward. These consist for the most part of a

single chromatophore on either side of the gut, but at the shoulder

there are several, as also at the. region of the rectal valve. The
pre-pedunculsr spot of the tail consists of two ventral and one
lateral chromatophore. The caudal fin, both as to the euibryonic

and permanent parts, is rather profusely decorated with small

black dots. The eyes are deeply pigmented. The dorsal marginal

fin is wdde. Anteriorly it is rather imperfect in the specimen
figured. In that of about 19 mm. the fin appears to be ampulla! e

anteriorly, and this is probably the natural condition in the others

also. There are no signs of the permanent dorsal and anal fins,

but embryonic rays occur in the postanal region.

On comparison of the three examplss it would appear that the

ventral spots become reduced as development advances. Though
identical in number those of the largest individual are relatively

considerably smaller than those of the younger.

I have noticed elsewhere (p. 565 infra) the occurrence in

Dr. r'o\^'ler's collection of a pelagic egg, which, as far as may be
judged from the preserved condition, appears to be practically

identical with Eaft'aele's species Xo. 7 (Mitth, zool. Stat. Neap.
viii. 1888, p. 69). In conformation and in distribution of pigment
the foi'm which we are now dealing with bears a striking likeness

to the larva of Sp. 7 (ojj. cit. tav. \. fig. 9). The ventral spots are

numerically equal, and there is an indication in the Faeroe larva of

the large " rbomboidal " supra-cephalic sinus described in Sp. 7.

The latter is stated to have 59 or 60 abdominal segments, a
condition which indicates that the total number is considerably

in excess of that present in the much more advanced Faeroe larva,

and so disposes of the possibility of the formula being harmonized
in the two forms by a developmental migration of the anus. The
marginal fin, though wider in the Faeroe larvae, terminates, in the

youngest example, as in Sp. 7 ; and in the anterior dorsal region
appears to be inflated alike in both forms. But none of the
Faeroe larvse show any trace of the prodigious buccal armature of

Sp. 7. The teeth, on the conti-ary, are quite small.'
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Sp, 7 is oue of a group of ova and larvae which Kaffaele

considered to exhibit Murasnoid affinities ; and Grassi has practically

conhrmed the correctness of this view in the case of at least one

species, No. 10, which he has connected with Anguilla vulgaris.

Moreover it appears probable that all Muricnid larvoe pass through

a LejAocephahts-stage, losing the buccal armature of \\hat Grassi

terms the pre-larval condition. I imagine that it is impossible to

connect the Faeroe larvae with either end of a Leptocephaline

metamorphosis ; while the condition of the intestine and the

caudal fin suggest for them affinities which are not Muraenoid.

The presence of pelvic tins can hardly be held to prove that they

are not Muraenoids ; at least until Grassi shall have found that

such structures never occur as vestigial phenomena in the

development of Eels '.

In 1893 my friend Captain F. Klotz, s.s. ' Dominican,' brought

me a number of young fish which he had taken at the surface off

the West Horn of Iceland on the 27th July. They range in size

from 36 to 57 mm., and in general shape have much the

appearance of Sand-eels (Ammodytes). The collection is suffi-

ciently serial to show that only oue species is present, while the

largest appear to associate themselves with the Capelin, Mallotus

villosus. 1 have figured the head of the smallest (fig. 9), a

specimen o£ 42-5 mm. (fig. 10), and the largest (fig. 11). The
radial formula of the largest appears to be D. 12 (or a few more),

A. 21. This specimen has 64 myomeres (perhaps more, as the

pectoral region is lacerated) exclusive of the peduncular part of

the tail, where a few others are probably present, though not

sufficiently defined to be counted. About 49 are abdominal.

From the ocular region backward the head is distinctly trigonal

in section, the upper surface being flat while the sides approach

each other ventrally. Though this is rather less marked in the

buccal region, thei'e is a distinct approach to the conformation (a

three-sided pyramid) described by tSmitt (Hist. Scand. Fish. ed. 2,

p. 877) as characteristic of the head of the adult Capelin. The
sides of the body are compressed and flattened, while the dorsum
is also rather flat. Malhtus has the radial formula D. 12—16,

A. 18-25 ; the vertebrae are from 65 to 70. In general proportions

and in the relative position of the fins the oldest Iceland specimen

is in agreement with Mallotus (compai'e iSmitt's ligures of the

latter, op. cit. pi. xli. with my figure 11 ). The Iceland specimens

are a good deal damaged and none have any scales on the body,

but there are traces of them on the gill-cover of the largest. The
teeth are small, and there is no distinct notch in the premaxillary

region for the reception of the mandibular extremity.

Beyond a few remarks of Collett's, quoted by Smitt, I have not

found any description of the young stages of Mallotus. Our

' Liitken (" Spol. Atlant., Cbangenients de forme eliez les Poiesons," Yid. SeUk.

Skr. 5. E«kke, 1880, p. .'i94) considers that pelvic fins probably exist in the

young of all species of Trichiunis, though their presence is only indicated in

the adult of one species.
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Iceland forms show a certain resemblance to tbe genera Paralepu

and SucNs. Paralepis horealis is known from Greenland, Iceland,

and the North-American coast. Apart from other differences, the

excessive number of anal rays and the large size of the teeth (vide

Goode & Bean, Ocean. Ichth. p. 119, fig. 143) serve to separate

it from the forms before us. F. coregonoides has occurred in tbe

Mediterranean and on the Amei'ican Atlantic coast, and may well

exist in Boreal European waters. It appears to agree better than

the last with the Iceland forms, but has the generic character of

very large teeth. P. sphtjrcenoides, from the Mediterranean and

Madeira, has 30 anal rays. I cannot ascertain the vertebral

formula of any of these species. Under the name of Sudis

atlaniicus Smitt gives a brief account, derived from Kroyer, of

a fish washed ashore at the Skaw. It had 20 anal rays, and so

far as I can judge its young stage might bear some resemblance to

the Iceland specimens. The balance of probability, however,

appears to me to favour the association of the latter with Mallotus

villosiis \ although, so far as I know, the Capelin has never been

recorded from Iceland.

The smallest Iceland specimens bear a considerable resemblance

to the largest of Dr. Fowler's larvae. In the latter (fig. 8) the

snout is obtuse and rounded except at the extremity. In the

former (fig. 9) the snout is more pointed, but still somewhat
rounded superiorly. A depression behind the eyes indicates the

collapse of a sinus over the hind-brain, such as seems to have been

also present in the Faeroe larvae. The specimen 36 mm. long has

the greatest height of the body only 2-5 mm. ; the form being thus

extremely elongate. The gradual increase in height is illustrated

in figs. 10 and 11.

Most of the Iceland fonns have only a few chromatophores

scattered along the ventral surface, but one, about 42 mm., has a

number rather widely diffused over the general surface of the head

and body. How far the generally unpigmented condition is

natural I cannot say.

A size-interval of 11'5 mm. separates the largest of the Faeroe

larvae fi-om the smallest of the Iceland series. Since in the former

the isolated spots of the ventrum appear to be in process of

reduction, their absence in the latter is not necessarily a bar to

the association of two series. The Faeroe larvae have certainly a

a smaller eye than the Iceland forms, but we have evidence of a

developmental increase in the size of this organ in Scopelns which

may well be repeated in other fishes of similar environment. In

the Iceland series the proportions of the eye are variable ; but in

the larger and more perfect examples an increase is associated

^ Dr. Gunther considers that a number of larval formg, oorresponding to

Eicbardson's gemis Prynuwthonus {vide Cball. Eep., Zool. xxxi. Pelag. Fish. p. 39,

pi. v.), " represent larral conditions of fishes belonging io Paralepis or Sudis or

of genera allied to tbera.'' T venture to suggest that in the genera named the

abdomen will be found to be much more elongate, from the earliest stages, than

in Frijmnothonus.
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with advance of general development. In tlie number of myomeres
both Paeroe and Iceland forms agree well enough with Mallotus.

The latter has not been recorded from any point nearer to Ihe

Faeroe Channel than the coast of Xorway, but appears to be a fish

of pelagic habit, approaching the coast only for the purpose of

spawning. Tlie ova are demersal, and it may be objected that our
Faeroe larvas are too young to be found so far from land. This
objection depends for its validity on a knowledge of the rate of

growth, which is not forthcoming.

Altliough I think I haAe demonstrated the possibility of

connecting the Faeroe larvae, through intermediate stages as

represented by the Iceland series, with the adult form of MaUotus
villosus, I do not think we are justified in considering the question

settled. The fact is that we know next to nothing of the

development of man}' marine forms and especially of the );elagic

and bathybial species, nor can it be supposed likely that a few
sporadic cruises Jiave furnished us with an even approximately
complete list of the fish-fauna of the Faeroe Channel. In all proba-
bility there is a strong resemblance between the larvae of man}'
physostomous fishes, however widely they may be separated in the

adult condition. Of the method of reproduction of bathybial

fishes, whether by pelagic or deuiersal ova, we are in most cases

ignorant. The characters of the Faeroe ]ar\ a, though piol ably

sufficient to exclude it from the Muranidse, are such as might
occur equally in a Salmonoid, Scopeloid, or Clupeoid. Any
Clupeoids known as inhabitants of the region may be eliminated,

since we know the larval stages of all of them. The same remark
applies, as I think, to Argentina sj^jhyrona ; specimens of 37 Kim.

have already acquired the adult conformation \ though only about
13 mm. longer than the Faeroe example, Mhich is still practically

undift'erentiated. The size-interval does not appeal" sufficient, and
I imagine that this species of Argentina has a shorter larva, with,

of course, Icwer myomeres. A. sihin has 65 to 68 vertebrae and
is a much laiger fish. It may conceivably pass through a larval

stage like the Faeroe form if its pelvic fins undergo an anterior

migration. Among the Scopeloids Sfoinias is an elongate form,

and S. ferox has been recorded by Giinther from the Faeroe
Channel (Chall. xxxi. op. cit. p. 31).

However, the example in question, though capable of even
specific determination, was again only 37 mm. in length ; w hile I

can find in the Faeroe lar^a of 24-5 mm. no trace of the barbel

and enlarged teeth of Stomias. 1 have already referred to the

characters of the Faralepidcf, and the enumeration might be
prolonged but always without bringing us, for the present, any
nearer to a definite conclusion.

Dr. Fowler's specimens w ere taken as follows :

—

13 i. 60° 2' K., 5° 49' W. 100 to fathoms. Two, 19 and
24o mm.

20 c. C(f IC' X., 5" 49' W. 400 to 300 fathoms. One, 17 mm.

' Holt & Caklerwood, Trans. E. Dubl. Soc. ser. 2, v. 189i", p. 5C9, Bg. 3.
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If they prove to be young Mallotus it will have been shown
that form is capable of descimding below the 300-fathoui line.

The localities are just outside the British area.

A Pelagic Egg, resembling Eaffaele's species No. 7.

?Eaffaele, Mittheil. zool. Stat. Neap. viii. 18«S, p. 69, tav. 5.

Undetermined species no. 7.

Dr. Tovvler's collection contains oidy one egg, which is quite

luilike auy that has been recorded from British or Northern
European coasts. Preserved in a weak solution of formaldehyde,

it was not sufficiently transparent for an exact determination of

the internal structure. It was therefore passed through the

usual reagents into oil of cloves, a process \A'hich unfortunately

involved a complete collapse of the zona radiata. An attempt to

remove the latter without injury to the contents was only partially

successful. The characters, as observed during the whole process

of manipulation, appear to be as follow :

—

The diameter is 3-.5 mm., the shape approximately spherical.

The zona is thin and probably without auy distnictive feature,

since some bubble-like markings present on one part appear to be

due to the adherence of a thin layer ot yolk-matter. The peri-

vitelline space is certainly large, but the exact dimensions of the

yolk had been obscured by rupture either in the net or by the

action of formaldehyde. The embryo remains attached to a

pyriform yolk-mass 1*19 mm. by "90 mm., the narrow end under-

lying the head. The yolk is divided throughout into small rounded
segments of irregular size, and appeared to possess, as seen iu

formaldehyde, a number of small oil-globules aggregated together.

The embryo is advanced and has a considerable free tail, closely

apposed to the yolk. Its total length may be estimated at about
2'40 mm. There appears to be no pigment. Any distinctive

characters which may have been present could not be observed
before the removal of the zona ; and the specimen was too much
injured iu this process to admit of a reliable observation of the

embryo.
Sufficient, however, has been noted to show that the egg agrees

very closely, both in dimensions and other characters, with
Eaffaele's species no. 7. Grassi's researches ^ have confirmed
Eaffaele's suggestion of a Mursenoid parentage for at least some
of the group of evidently allied ova to which no. 7 belongs, one of

them, uo. 10, having been connected in a practically conclusive

manner with the Common Eel {Anguilla vulgaris).

No observer has yet described the perfectly ripe egg of the
Conger (C vulgaris), nor has any attempt been made to identify

with this abundant and rather valuable form any egg taken
in the tow-net. It appears from Cunningham's description

(Q. J. M. S. xl. p. 155) that the ripe egg probably differs from
that of Anguilla in possessing one or ujore oil-globules, and
therein agrees with Eaffaele's sp. 7 and with the egg I'rom the

1 Q. .J. M. S. xxxix. p. 371.



566 ox THE PLANKTON OF THE FAEROE CHANNEL. [June 21,'

Faeroe Channel. In eggs cLaracterized bj' a large periviteliine

space, such as those of Hijjpocjlossoides and some species of Clupea,

the expansion of the zona is known to be accomplished after

deposition. The difference of dimension of the yolk-mass, as

between sp. 7, the Faeroe Channel egg, and the largest eggs

obtained by Cunningham from the Conger ', does not appear to be

considerable. The specific identity of the three appears at least

possible.

On the other hand, it may -well be that Eafi'aele's group of eggs

belongs in fact to more than one family of physostomous fishes.

1 have described from Dr. Fowler's collection a series of larva;,

which are apparently not Eels, but which in conformation and

pigment agree rather closely with the larva of Eaffaele's no. 7,

though they entirely lack the peculiar buccal arjuature of the

latter. Such armature is, in the Eels, a very temporary pheno-

menon, the leptocephaline condition being devoid of it.

To attempt to connect the Faeroe egg with the elongate larva

from the same region were simply an unprofitable speculation ;

but it may be suggested that the characters of segmented yolk

and large periviteliine space, common to Muraenidas aud Clupeidse,

may be equally present in the ova of Scopeloids and of such, if

any, Saluionoids as propagate by means of pelagic eggs. In point

of attenuation I know no larvae more eel-like than some of the

Clupeoids. I do not suppose that the egg with which we are

dealing is that of a Clupeoid, but, whether it be identical with

Eaffaele's no. 7, or different, our knowledge of the development

of the pelagic aud bathybial members of the other groups

mentioned is hardly such as to permit us to definitely assign it to

any one of them. 3IaUotus, which I have suggested as a possible

parent of the elongate larva, is known to deposit ova which are

demersal in littoral waters. If any description of their structure

exists I have not seen it.

EXPLANATION OF THE PLATES.

Plate XLVI.

Fig. 1. Scope/us glacia!ii<, '[i'n mm., i-i. o^y2. Foriiiol.

2. „ ,,
12 mm. lormol.

3. ,, „ 115 iiiin. Formol. The larvnl siiius in front of

tiie dorsal fin rather collapted.

4. Dorsal yiew of the same specimeu. Formol.

6. S. glacialis, 8 mm. Oil of cloves.

Plate XLVII.

Fig. fi. A', glacialis, fi-.T mm., p. nb'l. Oil of cloves.

7. ,, ,,
4-5 mm. Oil of cloves.

8. Larva with elongate abdomen, 24-5 mm., p. 500. Oil of cloves.

i). Head of young Mallvtiiti villosvs't, 30 mm., p. 560. From Iceland.

AlcolKji.

10. Yonng iV. i77/c/««?, 425 ram., p. 500. From Iceland. Alcohol.

11. „ „ 57 mm. From Iceland. Alcohol. Xatural size.

12. Young Gadiis tBglefivus, 8 mm., p. 551. Formol.

1 Cf. Journ. M. E. A., n. s. ii. 18t>l, pp. 24
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6. Contributions to our Knowledge of the Plankton of the

Faeroe Channel.—No. VI.^ Description of a new Mid-

water Tow-net. Discussion of the Mid-water Fauna

(Mesoplankton) . Notes on Doliolum tritonis and

D. nationalis, and on Parathemisto abyssorum. By G.

Herbert Fowler, B.A., Ph.D., Assistant Professor of

Zoology, University College, London.

[Received June 18, 1898.]

In the first paper of this series, I proposed to leave the de-

scription of the mid-water nets used, and the discussion of the

general question of the existence of a mid-water fauna or Meso-

plankton, until the collections made ou the 'Research' had been

thoroughly uivestigated. The net which I used last year proved

so successful iu actual working, that it now seems to me better

to describe it at ouce for the information of other investigators,

who might give it a further trial ; the more so since my leisure

for research work is but small, and the coUections cannot be

completely finished for some months to come.

It is unnecessary to describe here the numerous and varied forms

of apparatus which have been devised for the capture of animals at

known mid-water depths without admixture of the fauna from other

zones. References to them will be found, by those interested,

in the papers ol Hoyle=, H.H. the Prince of Monaco ^ and

Agassiz * ; since the appearance of the last-named, a full description

of the 'National' apparatus has been published by Hensen ^

Agassiz, in the paper cited, has subjected the earli(>r forms of net

to a searching criticism, with which I agree on the whole ;
except

that of the Prince of Monaco and that of the ' National,' none

appear to exclude satisfactorily animals from undesirable zones.

Even that of the Priuce of Monaco does not appear to have

worked satisfactorily on the 'Pola'; and the modification of Chun's

net used on the ' National' was uncertain in its action ".

When desirous to study for myself the question of a mid-water

fauna or Mesoplankton ', I feared that both the nets last quoted

were too expensive, and the ' National ' net too complicated for

use in such heavy seas as are generally to be found in the Paeroe

Channel, the only deep-water readily accessible to me. Eeturning

therefore to Chun's '' original ingenious design as a starting

For Part I., see P Z. S. 1896. p. 991 ; Part II., P. Z. S. 1897, p. 523 ;
Pai-t

III., P. Z.S. 1897, p. SU3 ; Part IV., antca, p. 540; Part V., anieu, p. 550.

- Proc. Liverpool Biol. Soc. iii. 100.
^ CR. Congres international de Zoologie, Paris, 1889, p. 133.

* Bull. Mus. Comp. Zool. Harvard, xxiii. 1.

' Ergebnisse d. Plankton Exped. : Melhcdik der L'ntersuchungen p. 103

et seqq. (1895).
'* For the explanation of this and similar new terms used here, .sc p. 545 an/e.

' C.Chun: Bibliotheca Zoologica, i. 1
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point, I endeavoured to introduce into it such improvements as

would obviate what appeared to me to be its weaknesses, namely :

(1) The position of the vsires when the net had shut, Mhich
necessitate the mouth being alwaj's slightly open

; (2) the lack of

power to keep the net-mouth shut in a roll of the ship or a check

on the Hue, as the attachmeuts of the wires by which it then hangs
are so close together; (o) the speed at which the whole structure

must be towed in order that the screw-propeller, and the rod to

which it is fixed, may overcome the frictional resistance offered by

the rings on which the weight of the net is hanging.

I decided to construct a net for vertical and not for horizontal

use, because it seems to me, on the basis of my small experience,

impossible to be certain of the depth at which a net is being towed
horizoutally. The usual method for this is to lower the net

vei'tically, and to begin towiug with the rope straight up and down
;

then to observe the angle made by the rope with the horizon by
means of a quadrant, and to calculate the vertical depth of the net

by traverse tables on the assumption that the towing-line is the

hypotenuse of a right-angled triangle. Unfortunately for this

method, however, the towing-rope is not a hypotenuse, but

forms an uuknown catenary, which varies with the weight of the

net, its resistance to the water, and the pace of towing ; this forms

an increasing source of error, the greater is the length of towing-

warp out. As an example of the uncertainty of this method,—

I

struck bottom at 398 fathoms in the Faeroe Channel, when by
quadrant and traverse tables the net should have been at 300
fathoms with 450 fathoms of rope out. There are so many forces

at work as to make it impossible for any but a highly skilled mathe-

matician to calculate the probable position of the net, and this

only after tedious experiment.

Description of the Apparatus.

This consists of the net, the net-frame and chains, and the

locking-gear. As the first of these were used both in lS9t5 and
1897, they will be described in detail ; the locking-gear of the

1896 pattern will only be sufficiently sketched to enable future

workers in this field to profit by my experience of failures ; the

1897 pattern will be fully described.

The net is made of Swiss Silk Boulting Cloth, by far the best

material known to zoologists for every form of tow-net ; it was

supplied by Messrs. Staniar of the Manchester Wii-e Works ; this

material will stand almost any fair pull, but, as it is very liable to

be cut by anything sharp, when coming inboard, the actual net

is surrounded by a loose case of common mosquito-netting. A net

with a twenty-inch square mouth, tapered to a four-iuch diameter

cod-end, and six feet in length, was found to be a good working

size. It should be sewn throughout by hand, not by machine

;

and with strong sewing-silk, not thread. If washed nightly in

fresh water and dried in the air, a net of this sort w ill last for a

very long time.
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As a inid-water net has to be drawn up by a steam-winch more
rapidly than is usual with a surface tow-net, even when the winch
is gomg its slowest, boulting cloth of twenty-five (1896) and forty
(1897) meshes to the inch was selected; of these the second is

stronger and more efficient. If the windiog-drum can be run dead
slow by gearing, 50 or even 60 meshes to the inch might be used.
A calico baud at tlie mouth pierced by lacing-holes, and a calico
band at the cod-end, with a tape by which the collecting zinc pot
is tied in, complete the net. The tape should run in loops outside
the calico band, it is there much easier to untie with cold wet
fiugers.

The net-frame (tig. 1, where it is represented as half open)
consists of t\\ o

|

—!—| shaped phosphor-bronze castings BB' hinged

together on a solid brass axle C ; on to the latter is also hinged,
outside BB', a wrought iron |

1 shaped piece A, which is rather
larger than the other two. The arms bb of BB' are drilled to take
shackle-bolts from which chains pass upward to the locking-gear

;

two holes are also drilled at aa for similar shackle-bolts and chains.

The net-frame in its descent is suspended from bb, and is therefore

tightly closed by its own weight (about 15 lbs.) and by any additional

weight that may be hung on the axle, the arms pi-essiug BB' firmly

together ; when the chains from bb are slacked by the locking-gear,

the net falls for a short distance, the weight is caught on to the
chains from aa, and the net-mouth either falls open, or opens on
the slightest pull in towing. The whole apparatus is then
hauled upwards through the zone which it is desired to investigate

(generally 100 fathoms). The chains from aa are then slacked by
the locking-gear, the net falls a second time, and the weight, being
caught on the chains from bb, again closes the net effectively.

In fig. 2 the sectional dimensions of A, B, B' are given, the net-
frame being represented as closed. The upper end of the net
itself, laced inside the frame, is compressed into the space between
B and B' ; the dotted lines indicate the lacing-holes drilled

through the frame at intervals of an inch. When it is closed, only
a Protozoan could get through the net-mouth, and even that would
fiud a difficulty.—B and B' when open form a mouth twenty inches

square (inside measurement) ; A is | inch outside them when closed.

The arms bb are seven inches long, and effect a good leverage for

closing the net. They form one of the most important improve-
ments on the original pattern. Even shaking the frame violently

up and down ^^he^ held by the chains does not open the net.

[The locking-gear of the 1896 pattern was arranged as follows :

—

Through the chains from aa and bb were passed the hammers of

two reversed gun-lock movements, the hammer rising when fired
;

the lock of the bb chains was placed vertically below that of the

aa chains. Parallel to the vertical between these two ran a long
steel rod, tapped with a screw-thread : at the lower end of the
steel rod was a screw-propeller, arranged so as not to revolve

during the descent of the apparatus. When hauled upwards,
however, the propeller began to revolve, travelled up the steel rod.
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and fired t^e trigger oE the lower lock-movement, thus slackening

the bb chains and allowing the net frame to fall open ; still

travelling upwards, as the apparatus was hauled in, the propeller

presently fired the trigger of the upper lock-uiovement, slacked

the aa chains, and the net then closed. The whole appariitus was

prevented from spinning in its descent, and thus causing the

propeller to begin travelling too soon, by being suspended from a

swivel \\'hich worked on ball-bearings.

This arrangement worked successfully in about three hauls out

of four, the failures being generally due to one or both chains

hanging on the hammer, even when the lock-movement had been

tired, owing to the great friction of the chains on the hammers.

A further disadvantage in the apparatus was the diffi:;ult ad-

justment of the distance between the triggers, which determined

the distance in fathoms for which the net remained open ; this

further had a tendency to vary somewhat with the rate of

hauling in.]

In designing the locking-gear of the 1S97 pattern I therefore

abandoned the propeller in favour of messengers, which I had

originally avoided on the grounds of others' experience with the

light messengers of deep-sea thermometers. There seems, how-

ever, to be no objection to the use of Jieav;/ messengers on any

well-stretched rope (hemp or wire) which hangs free of the

bottom, and in which kinks are thus avoided by the maintenance

of a steady strain.

Photographs of the whole apparatus are given on page 572.

Details of the locking-gear are furnished by figs. 3 a, 3 6 (p. 569),

whicli are sectional drawings at right angles to one another. They
are carefully drawn to scale, about one-seventh of the real size.

Four vertical pillars of teak ' T, connected below by two cross-

pieces of the same material T', and strengthened by iron plates at

the angles, form a rigid frame ; on to this is screwed a brass

casting D, to which a second casting E is screwed. The rope by

which the machine is slung passes through a hole in the centre of

D into the space E, between D and E, and is kept there by being

worked into a broad knot.

Two brass cylindrical rods or pins FF (fig. 3 a) run in two good
bearings through D and are rigidly bolted into a cross-piece which

carries a third shorter pin a, travelling in bearings through the

centre of E. The pin a is passed through the chains from aa on
the net-frame, and is kept in place by springs (not drawn) between

the hooks shown in fig. 3« with a pull of about 10 lbs. If a weight

be dropped on to the pins FF, it will overcome the springs, depress

the pin a, and let go the chains from aa.

A second pair of pins GGr (fig. 3 h) run in bearings through D,

and through another casting H which is bolted to TT. They are

rigidly bolted to a cross-piece which carries a third pin b, travelling

in bearings through the centre of H ; this pin is passed through

' Teak is one of the few woods that will resist the enormous pressure at

great depths ; less closely grained woods warp and split.
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Fig. 6.
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the chains from bh on the arms of the net-frame, and is kept in

place by springs (rubber loops) between the hooks shown in

fig. 3 h, with a pull of about 10 lbs. If a weight be dropped on to

the pins GG, it will overcome the springs, depress the the pin b,

and let go the chains from bb.

The apparatus is worked thus :—The whole machine is lowered

with the locking-gear in the position drawn in figure 4, the chains

aa held on the pin a, but not carrying the weight of the net

and frame ; the chains bb held on the pin b, and holding the net-

frame tightly closed by its own weight. When the machine is at

the bottom of the zone which it is desired to study, the first

messenger is despatched down the rope ; this, being small, drops

into the nest N, striking on the pins GG, and fi-eeing the chains

bb ; the net-frame falls 6 inches, and opens, the weight being

caught with a jerk on the chains aa.

The machine in this condition (fig. 5) is hauled upwards for a
hundred fathoms ; the second and larger messenger is despatched,

which, striking on the pins FF, frees the chains aa ; the net

falls 15 inches, the weight is caught again on the chains bb ; the

net-frame closes, and can be then hauled in-board -without any
admixture with the fauna of higher zones (fig. 6).

The chains of course are not let go altogether, as the net and
frame would then be lost ; each chain has a large link in it to go
over its pin, and beyond this a short length by which it is bolted

to T or a shackle-bolt in the centre of T'.

Chains aa. Chains bb.

Prom net-frame to pin 33 in. 23 in.

From pin to T 9-5 in. ....

Prom pin to central bolt of T' 12 in.

The messengers used in 1897 were clumsy and unnecessarily

heavy, and will not be described here. Probably weights of 4 lbs.

for the smaller and 6 lbs for the larger are amply sufiicient on
rope : smaller weights would do on wire, since the friction is less.

The apparatus was tested in 1897 on H.M.S. ' Eesearch,' but,

unfortunately, owing to heavy weather, we were only able to spend
one day in the deep water of the Paroe Channel ; the apparatus

was tried four times, and seemed to work perfectly. The only

improvement which suggested itself was that a weight should be

hung from the axle C into the middle of the net, heavy enough to

prevent the net in its descent from washing up into the machinery
(which happened once, but without serious consequences) ; the

additional weight at this point wiU also serve to shut the net-

mouth more closely, and can also be arranged to prevent the sides

of the net compressing the contents when closed. Should the

first messenger strike FP before GG, the net would simply come
up empty, having been open only for a few seconds.

Weight of net-frame 16j lbs. ; of locking-gear and chains 33 lbs.

;

of messengers used in 1897 (7g-|-10) IT^ lbs. ; of messengers for

Pboo. Zooi. Soc—1898, No'xXXVm. 38
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future use (4+6) 10 lbs. ; suggested above to be added at T'T',
10 lbs., and to be hung on C, 10 lbs. : total about 80 lbs.

At the conc-lusion of the four hauls, the net was sent down to
100 fathoms, and hauled up without the messengers having been
despatched ; it came up empty, although it had passed through
the sti'atum where life was probably most plentiful. I am unable
to see any source of error in the vvorlcing of this apparatus, but
hope that it may be given a further trial before long \ Of course,
with an apparatus half a mile away from one in water, one cannot
see what is actually occurring ; one can only take precautions
against every possible source of error, and may judge of their

success to some extent by the character of the animals obtained.

Conclusions of Prof, Ac/assiz : the Azoic Zone.

In discussing the general results of the ' Albatross ' Expedition in

1891 ^, Prof. Agassi/, reviewed the apparatus used and conclusions

attained by earlier naturalists who had attempted a solution of the

question of a Mesoplaukton. His own views are based on experi-

ments made during the cruises of the ' Blake' (1877-80) and the
' Albatross ' (1891). On the first of these vessels he used the gravi-

tatiug-trap' invented by Lieutenant-Commander (now Captain)
Sigsbee, which not only failed to catch living organisms between 100
and 150 fathoms, but apparently missed even the corpses of the dead
surface fauna ! The machine is only stated to have been tried on
two occasions, and only to a depth of 150 fathoms ; from this

Agassiz concluded * (p. 37) that " these experiments serve to

prove that the pelagic fauna does not extend to considerable

depths, and that there is at sea an immense intermediate belt in

which no living animals are found, nothing but the dead bodies

which are on their way to the bottom." On the ' Albatross ' a

new apparatus was tried, the invention of Captain Tanner, which
is fully described and figured by Prof. Agassiz. On the basis of

this he states * (p. 55) :
—" Our experience in the Grulf of Cali-

fornia with the Tanner self-closing net would seem to indicate

that in a comparatively closed sea, at a small distance from the

land, there may be a mixture of the surface species with the free-

swimming deep sea bottom species, a condition of things which
certainly does not exist at sea, in deep water, in an oceanic basin at

a great distance from shore, where the surface pelagic fauna onlj'

^ The cost of the apparatus should come to about .£10, now that the patterns
for casting have been made. If any zoologist will give it a further trial, I shall
be glad to superintend its manufacture.

Since the above was written, my net has been taken for a further trial by
the German Expedition which sailed on August 1st under Prof. Chun's
direction, and Prof. Max Weber has ordered a net for the Dutch East-Indian
Expedition.

^ Bull. Mus. Comp. Zool. Harvard, xxiii. 1.

' Bull. Mus. Comp. Zool. Harvard, xiv. 36 (=' Three Cruises of the Blake '

vol. i. p. 3fi, London, 1888. 8vo).
* Bull. Mus. Comp. Zool. Harvard, xxiii. 1.
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descends to a comparatively small depth, i. e. about 200 fathoms,

the limits of the depth at which light and heat produce any con-

siderable variation in the physical conditions of the water. The
marked diminution in the number of species below 200 fathoms

agrees fairly with the results of the ' National ' Expedition."

The other experiments with the Tanner net, made in an oceanic

basin on the way to Acapulco from the Galapagos, and to the

Galapagos from Cape San JFrancisco, " seem to prove conclusively

that in the open sea, even when close to the land, the surface

pelagic fauna does not descend far beyond a depth of 200 fathoms,

and that there is no intermediate pelagic fauna living between
that depth and the bottom, and that even the free-swimming
bottom-species do not rise to any great distance, as we found no
trace of anything within 60 fathoms from the bottom, where it

had been fairly populated."

Prof. Agassiz therefore admits the existence of a deep Meso-
plankton near land, but does not state how far from land and in

what depth of water his generalization of an Azoic zone begins to

hold good. I do not know of any later pronouncement by this

eminent oceanographer on the question. Since theu, Captain

Tanner has improved his original pattern in detail \ but the prin-

ciple of his net remains the same. It is rash, and perhaps a little

ungracious, to criticize the working of a net which one has never

seen ; but I venture to suggest, on the basis of the drawings and
description of the Tanner nets, that a weak point in them is the

way in which the tripping lines are suspended ; it seems that it

would be so very easy for them to slip oS from the tumbler and
close the net before they were intended to do so, under the alter-

nate strain and slackening of the warp as the ship rolls ; it also

seems likely, and indeed Captain Tanner himself admits, that the

angle made sometimes by the net-frame iu turning would practically

close the net's mouth. As regards the Sigsbee gravitating trap,

there can, I think, be little doubt that it was too small and too

violent to throw much light on the question of an Azoic zone.

Conclusions of the ' Clialhnger^ and other Naturalists:

the MesoplanTcton.

Prof. Agassiz may be regarded as the chief representative of the
school of nafcuralists which refuses to accept the alleged existence

of a Mesoplankton. The chief supporters of the opposite "saew

are the ' Challenger ' naturalists (a distinguished band, of whom
Sir John Murray is alone left). Prof. Chun, and Profs. Hensen
and Brandt of the ' jS"ational ' staff.

The ' Challenger ' naturalists arrived at their beUef from a com-
parison of serial tow-nets, stopped at intervals along the dredge-
rope. As all the tow-nets were open throughout their course, the
presence of particular species in the deap nets only seemed to

indicate that these species occurred in the deep water only. The

* Z. L. Tanner, Bull. U.S. Fish Commission, xiv. p. 148.
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method is theoretically excellent ', but is not certain enough for

use as an argument against the negative observations of the ' Blake '

and 'Albatross.'

While I am fully in agreement with Professor Chun's results, it

must be admitted that the original pattern of his net was not

devoid of sources of erroi", which i^gassiz was not slow to point

out. Chun reported " an abundant fauna from all depths in the

Mediterranean, but, this being a warm closed sea with a uniform
temperature of 55° or 56° F. from 100 down to 2400 fathoms and
more, no thermal barriers are here set to the vertical descent of an
organism. It is not therefore possible to argue from this case to

that of the great oceans, the temperature of which decreases with

the depth until 30° P. or even less is reached.

Three hauls made by Prof. Chun on a voyage to the Canary
Islands ^ revealed a Mesoplankton at great depths, the general

character of which agreed with the similar captures of the ' Chal-

lenger ' and ' National. ' The net used was an improvement on
the Mediterranean pattern: open nets were also employed in

other hauls.

As regards the ' National ' net, a modification of Chun's pattern.

Prof. Agassiz expressed suspicion of the locking arrangement which
closed it. Prof. Brandt was kind enough to show it to me some
years ago in Kiel ; it is extremely ingenious in mechanism, but, as

Prof. Hensen * admits, it is most uncertain in its action ; and, if I

may judge from my own experience of a screw-propeller, it would
not give very exact information of the depth ; for the rate at which
the pi'opeller travels (i. e. the time-intervals from first hauling to

opening, and from opening to shutting) varies so much with the

rate of the steam-winch (an inconstant) and with the rolling of the

ship. If there is any swell, the strain on the line as the ship rolls

to leeward sends the propeller round at a greatly increased rate.

While, however, venturing to criticize the method, I accept the

positive results without any reserve, so far as they are published.

They have been most recently summarized by Prof. Brandt ^ and
show a mesoplanktonic fauna which rapidly diminishes in numbers
below 100 fathoms, together with a large number of dead organ-

isms which are slowly settling to the bottom. Prof. Hensen °

1 Though theoretically perfect and simple, this method of investigating Meso-
plankton appears to me to j^resent two practical objections to its use : the one,

that such an enormous amount of material must be collected as will take years

for its proper identificaiton, before a comparison of surface and deep nets can
be instituted ; the other, that much of the deep matei-ial must inevitably be

reduced to soup by pressure against the open tow-net in its long passage upwards

;

only forms with a strong skeleton (Kadiolaria, Copcpoda, &c.) can be expected

to arrive fairly imbroken. In a closed net the resistance of the water does not
appear to press the contents of the net against the meshes in the same way.

^ 0. Chun : Bibliolheca Zoologica, i.

' C. Chun: Bibliotheca Zoologica, vii., and SB. Akad. Belin, 1889, p. 519.
* V. Hensen, Ergebn. d. Plankton Expedition, Metbodik der Untersuchungen,

p. 106.
^ K. Brandt : Verh. Gesellsch. deutsclieu Naturforscher und Aertze fiir

1895, Liibeck, p. 107.
° V. Hensen: Eeisebeschreibung der Plankton Expedition, p. 28.
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maiutaius the accurate locking of his net as against Prof. Agassiz's

criticism, and makes a very pregnant remark on the point :
—" Das

Netz ist aber nur das Mittel um beweisende Fange mogiichst rein zu
erhalten, der wirkUche Bevveis ist die Beschaffenheit des Fanges."
The above summary represents briefly the results and conclusions

of the chief writers who have studied the question experimentally :

in the case of Prof. Agassiz, negative results have led to the
assertion of an Azoic zone ; in the case of the ' Challenger,' the
' National,' and Prof. Chun, positive observations have led to the
conclusion of the existence of a Mesoplankton, but in these cases
the mechanism of locking the net has not been sufficiently certain

to escape the criticisms of the opponent school. With their

results the less extensive experiments of the Pi-ince of Monaco
(' I'Hirondelle '), the ' Pola,' and the ' Gazelle ' are in general accord.

Results of the Cruises of the ' Research' 1896 and 1897.

In commencing to work at this question, I attempted to construct
a locking-gear with which not even Prof. Agassiz could find fault

;

with the view, firstly, of finally settling the question of the existence
of a Mesoplankton, secondly, of endeavouring to ascertain definitely,

in a small area and on a small scale, what animals habitually lived

in, and what animals descended to, the mid-water strata (matters of
very great importance from the standpoint of oceanic distribution).

I venture to submit that, as long as the Law of Gravity holds
good, the absolute closure of my net is indisputable, for it is

efi"ected by gravity. It is not only certain in the actions of opening
and shutting (gravity being here also the motive power), but, when
shut, the net-frame closes so tightly that nothing lai'ger than the
net-mesh (1 mm. or -75 mm.) can get into it, either going down
or coming up.

This being so, my observations agree on general lines with those
of Chun and the ' JSTational,' and directly contradict the purely nega-
tive observations of the ' Blake ' and ' Albatross ' on which Agassiz
bases his theory of an Azoic zone. I encountered animals at every
depth down to 500 fathoms, the deepest water available.

The Faeroe Channel was indicated as a suitable district by the
thermal conditions ; the depth is small when compared with the
great oceans, but the extremely low temperatures met with in the
district are those of the greatest depths in open oceans. As regards
every thing but pressure, which appears to be an unimportant factor
in determining distribution, the conditions of life at 500 fathoms
in the " cold area " of the Faeroe Channel seem to be those of the
greatest midwater depths known \
The Faeroe Channel is certainly a " closed sea " in the technical

^ Tbe Faeroe Channel was further indicated by the fact that H.M.S. 'Research'
was surveying in the Orkney district. I cannot sufficiently express my obliga-
tions for the assistance rendered to me on so many sides—the recommendation
of the Council of the Eoyal Society, the assent of the Lords Commissioners of the
Admiralty, the suggestions of Admiral Sir Wilham Wharton and Captain
Tizard of the Hydrographic Office, and the uniformly patient help of Captain
Moore and the other Officers of the ' Research ' in both years.
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sense of the word ; but it is not a closed sea like the Mediterranean
or Gulf of California, in which high temperatures are maintained to
such a depth that there is practically no thermal limit to the descent
of a surface organism. It is a closed sea on one side only, open to

the Arctic Ocean on the North-east, with the isothermobath of
35° F. at about 250 fathoms, and in many places with a tempe-
rature of 30° F. at 500 fathoms. One is far from land nowhere in
the Faeroe Channel ; the single station of 1897 (Sta. 20) being only
about a hundred miles from Cape Wrath, but far enough to be
beyond the range of continental influence, in a case where the
continental slope (100 to 500 fathoms) is steep, and no rivers

discharge into the sea. The water at these depths is directly

derived from the open Arctic ocean, and is practically unaffected
by continental influence.

I would urge therefore, as against Prof. Agassiz, that planktonic
animals can and do flourish at greater depths than 200 fathoms,
even under oceanic and not ueritic conditions : that they apparently
flourish in utter darkness, at a temperature of 30° to 32° F., and at

a depth of at least 500 to 400 fathoms.
The animals captured in the mid-water appear to fall into at least

five categories :—(1) Organisms which range indifferently over all

depths (eurybathic) ; of these, at any rate so far as the Faeroe
Channel is concerned, Calanus finmarchicus may be taken as an
example (p. 544 ante) : (2) those which live habitually at great
depths, and rarely or never appear at the surface, if at all, generally

at night ; of these characteristically mesoplanktonic animals, the
Tuscarorida of the ' Challenger' Expedition, the deep-sea Schizopoda
of Prof. Chun, Sagiita whartoni and Conchcecia maxima of the
' Eesearcli ' collections ' may be cited : (3) those which spend their

earlier life at or near the surface, but of which adults are almost
or quite confined to deep water, such as Nyctiphanes norver/ica :

(4) those which when adult inhabit the surface, but spend their

larval life at considerable depths, such as Chun's Cteuophora :

(5) the corpses of any of the foregoing classes, and of purely epi-

planktonic animals, such as Teynora longicornis (p. 546, table, ante).

With regard to this latter class, it will no doubt be urged by some
naturalists that the capture of organisms in the Mesoplankton
points, not necessarily to the fact of their living at great depths,

but to their having been killed at the surface by unfavourable
physical conditions and their subsequently sinking through the

deeper strata towards the bottom. In many cases this is no doubt
the true explanation of their presence in deep water : I have sug-
gested this as the explanation of a particular haul of Doliolum (p. 583
infra), and of the presence of six species of Copepoda (pp. 548-9,
supra) in the ' Research' collections from the Mesoplankton.

(1) In cases where numerous observations on successive days in

the same district show numerous specimens of a species in the
upper strata, but only a few specimens are rarely, not constantly,

taken in the lower zones, this explanation probably holds good,
especially in a Frontier district (p. 545) such as the Faeroe

1 Proc. Zool. Soc. 1896, p. 992 ; 1897. p. 523.
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Channel, where hotter and colder surface currents are constantly

at war.

(2) This explanation may probably be further extended to cases

such as those of the six Copepoda already mentioned (pp. 548-9)

;

they appear to he southern (warm-water) forms, driven by the

North Atlantic Drift into bigher latitudes (colder temperatures)

than they can bear. Although southern forms, none of them were
taken at the surface in 17 hauls, five were captured once aud one

twice in 13 Mesoplankton hauls ; all six were few in numbers.

(3) A diiferent explanation seems reasonable in the ease of species

which are taken in numbers and with regularity at considerable

depths, but appear rarely or never at the surface (if at all, then

generally at night). It is to me inconceivable that the destruction

of such a small surface population should produce dead spe-

cimens in such abundance and with such regularity in the deeper

strata. Euclueta norvegica, Metridia Tonga, and Pleuromma ahdo-

minale (pp. 543 and 547) are examples of this distribution ; thej'

seem to be forms which, at any rate in these latitudes, exhibit a

preference for a mesoplauktonic existence, but which can and do
exist at the surface also under certain circumstances. Two of the

species are Arctic type-forms, which in these latitudes seek deeper

(colder) water, and may perhaps eventually be taken very much
further south as Mesoplankton than they have as yet been recordetl

in surface collections.

(4) When a species is taken in equal abundance and with equal

regularity both in Mesoplankton and Epiplanktou, it seems fail- to

infer that it is eurythermal and eurybathic ; it does not seem
possible that all the deeper specimens are deep merely because they

are dead and sinking, ii'or example, the list of the captures of

Calanus finmarchicus on the ' Eesearch '
(p. 542) seems to exclude

such a possibility.

It seemed worth while to cite these instances of criteria, which
may be applied in dealing with collections of Plankton from various

zones, if the obserA^ations are numerous 'enough and sufficiently

near together in time and place to permit of any general conclusions

at all being drawn. Most mesoplauktonic specimens are dead when
they arrive inboard ; the sudden alterations of press'ure and tempe-
rature, and the damage by the net itself, are most fatal ; further,

decay is so retarded at low temperatures in sea-water, that not
even microscopical examination can be relied on as evidence of

the life or death of the organism at the moment of capture. The
criteria applied above may be expressed thus :

—

Specimens at surface Specimens below Species belongs to

Numerous, constant. None, or occasionally Epiplanktou.

a few.

Numerous, constant. Numerous, constant. Epiplankton and
Mesoplankton.

None, or occasion- Numerous, constant. Mesoplankton.
ally a few.
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The table on pp. 542-3 showing the vertical distribution of the
' Eesearch ' Copepoda in the Faeroe Channel, seems to me to offer

convincing proof of the existence of a living Mesoplankton. IE

the forms which I caught at great depths were all dead, there

would be more dead species in the district than live ones, which

seems absurd ; the average number of species per haul is '88 in

the Epiplankton and 1-38 in the Mesoplankton. Further, the deep

water would contain an abundance of dead specimens of a species,

such as Euchceta norvegica, of which there were practically no

specimens at the surface to be killed ; which also seems absurd.

Again, if the destruction at the surface is so extensive as the death-

hypothesis would imply, some specimens at least of Teinora longi-

cornis, and of all such forms as are abundant at the surface, ought

to be captured in the lower strata
;

j'et this species was not once

taken in the Mesoplankton.

In concluding this discussion of the general question, I would

strongly urge that any attempt, seriously to investigate the Meso-

plankton in future, should be made, not at random stations all over

the ocean, but in a limited area, one which presents as far as pos-

sible uniform conditions throughout, and may be presumed to

contain a similar fauna throughout ; for only by numerous successive

Tiauls at all depths can that careful comparison be made, which will

enable the observer to assign to each organism the proper signifi-

cance of its occurrences.

DoLiOLtTM (DoLioLETTA Borgert') TEiTONis, Herdm.
= I>. denticulatum Herdman ^

This species presented no new anatomical features for record.

As Herdman points out ^, some specimens are cylindrical rather

than of the characteristic barrel-shape ; he assigns this to imperfect

preservation. A comparison of my specimens from diJfferent

stations with specimens of other animals from those stations, leads

me to believe that the alteration in shape is due to damage in the

tow-net by pressure. The smallest sexual specimens which still

carried the stalk of attachment to the " Pflegethier " were about

5 mm. ; it had been lost in one of 7 mm. length.

The horizontal distribution of this species was enormously ex-

tended by the ' National' (Plankton Expedition) ; till 1889 it had,

I believe, only been taken in the Faeroe Channel, the Xorth Sea,

and off the Hebrides ; the ' National ' captured it in that year over

nearly the whole of their course, from the Labrador Current right

down to the South Equatorial Drift.

The appearance of huge swarms of sexual forms of D. tritonis

1 A. Borgert; Thaliacea der Plankton Expedition.— C. Vertheilung der

Doliolen. 1894.
^ VV. A. Herdman : Trans. Roy. Sue. Edinburgh, sxxii. p. 101.
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in the Faeroe Channel is very perplexing. On the second and last

davs out of eisht in 1S96, they were at or near the surface in enor-

mous quantities (96 to 140 specimens in a haul of 10 to 15

minutes) ; on the other six days, they were not only scarce or

absent at the surface, but could not be found even by the deep-

water net. Our position was altered several times between the two

days of their swarming. This seems to imply that D. tritonis

occurs in patches, with a few outliers in between the patches.

Similar swarms of this species were observed in the Taeroe Channel

by the ' Triton ' in 18S2 \ by the 'Holsatia' in 1885, by the 'National"

iii 1889.

Brandt % in an interesting discussion of swarms such as these,

seems to incline to the view that they are produced by wind and

current action ; but it is a little difficult to imagine how the eii'ect

of these agents would gather scattered organisms into a broad swarm

in the open sea, except in an eddy or backwater ; although they

might make "wind-rows " in the open sea, or swarms in a closed

area such as the Mediterranean. Further, if wind and current

were the main direct agents in collecting swarms of D. tritonis,

other organisms of the same powers of locomotion ought also to

swarm at the same time ; this is not my experience, nor, so far as

1 know, have other observers recorded this as a feature of the case.

I should prefer for the present to regard a swarm of D. tritonis

mainly as the result of a period of great reproductive activity. In

the case of an organism with a rapid power of multiplication and

definite reproductive periods (whether due to food, temperature, or

other causes), a very large number of individuals will soon be pro-

duced nearly simultaneously ; if they have but little power of self-

locomotion, as long as they lie in the track of fairly uniform tvind

and current, such as the North Atlantic Drift ("Gulf Stream"),

there seems to be no reason tvhy they should he parted one from another.

In an eddy, such as the Sargasso Sea, where there are no con-

stant winds or constant currents, the tendency will probably be

for every little shift of wind to part them. The swarms of various

organisms met by the ' National ' were apparently all in the track

of great ocean-currents, and were conspicuously absent from the

Sargasso Sea.

If my suggestion is correct, then in still or steadily moving

water a few Doliolum " Ammen," fairly close together, will produce

a crop of " Pflegethiere " by asexual generation more numerous

than themselves ; and although we do not know the rate of

reproduction of the " Amme " in throwing off " Pflegethiere,"

still that each " Pflegetbier " may throw off an enormous number

of sexual forms is obvious from the hundreds of buds on the

stolon of each Pflegetbier. The rate of reproduction is extremely

rajiid ; and I see no reason to believe that in a constant current

the family would not move forwards as a whole.

' "At times the Doliolum appeared to be in Tast banks, where they were very

numerous ; between these banks there were always a few stragglers." (Murray

in Herdman, op. cit. p. 112.)
^ Brandt : in Eeisebeschreibung der Plankton Expedition, p. 3.56 (1892).

Peoc. Zool. Soc—1898, No. XXXIX. 39
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It would appear also that the reproduction (throwing off) ot"

sexual forms is periodic, from the followins: facts :

—

The ' Keseai'ch ' specimens consisted of very numerous fully-

grown sexual forms, a few much smaller sexual forms, and a few

large ' Pflegethiere." Other obser\ers ' have recorded much the

same for the same time of year (July, August).

Taking this in conjunction with the fact that, in my collections

at any rate, sexual specimens of intermediate size, between the

less than 5 mm. and the more than 9 mm. specimens, were very

scarce, it would appear that the swarms were due to a period of

simultaneous throwing off of numerous sexual forms : their

existence and growth being, naturally, only possible when, as

Borgert suggests, the conditions of food, temperature, &c. are

favourable.

The above remarks apply to the ' Research ' collections of 189(5.

In 1897 we were able to collect on one day only. On this

occasion Doliohim was rare at the surface (like everything else),

and the bulk of the catch was at a considerable depth. The small

specimens were, proportionateh" to the large, very much more
numerous at the surface than in the collections of 1896; the

larger forms seemed to have sunk, like almost everything else,

under the influence of very cold aiid somewhat boisterous weather.

The following table gives the numbers taken ;

—

Sta. Haul in fathoms. Temperature. Specimens.

20 e. IR large-, 4 small
'

20/. 4 „ „

20 ^f. 40to0 1 „ 25 „

20 a. 200 to 100 () „ „

20 6. 300 to 200 11 „ „

20 c. 400 to .300 3 ,. „

20 <^. .WO to 400 Ui) „ 9 „

As they were almost absent from the Mesoplankton during

the 1896 cruise, I should not like to suggest, without more
extended observations, that the deeper specimens were at so great

a depth and so low a temperature, of their own free will. It

seems to me probable, although there was nothing in their

appearance either to suggest or to contradict it, that, in the haul

20 d, the net s'ruck a swarm which had been killed by cold or

other unfavourable circumstances, and was slowly settling to the

bottom. The only differences between the specimens from 20 c

and 20 d, and those surface-specimens which were living when
brought on board, was that the digestive coil was blue in the

deep-water specimens, brown or reddish in the surface specimens.

Experiment would easih' determine whether this was a post-

mortem change or not.

' " Such Tast numbers \vi(h a very few exee])tions of much the same
size " (no Pflegethiere noticed) ; Herclman.o;;. «/'. p. 111. -" Erst bei geuauerer
Durclisicht fand ich unter ihnen, wenn gleich in weitaus geringerer Zahl,
Pflegethiere und nuch Animen "

; Borgert, op. «/. p. 61. " Ammen " were not
observed among the ' Research ' specimens.

'" Three were "Pflegethiere."
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On the Occubrence of Doliolum nationalis (Borgert) IN

British Waters.

By the coartesv of Mr. E. T. Browne and of Mr. E. J. Allen,

the Director of the Plymouth Laboratory, I have been able to

examine specimens of the alleged Doliohun tritonis from Valentia

and Plymouth. These southern specimens prove to be D. nationalis

Borgert'; they differ from D. tritonis not only in their much
smaller size, but in the point of origin and attachment of the

branchial lamella. A further difference between the species, not

discussed by Borgert, is shown by the relations of the intestine :

in D. tritonis (correctly figured by Herdman -) this is short, thick,

and sharply curved on itself ; in D. nationalis (correctly figured

by Borgert, pi. v. fig. 4) it is long aud slender, and, after a nearly

straight course posteriorly, it is only slightly curved forwards,

often not so much so as he has figured.

D. nationalis appears to be a southern and warm-water form-.

It has only been described hitherto from the collections of the
' jS'atioual' (German Plankton Expedition) in 1889 : it was absent

until the ' IS'ational ' struck the true Gulf Stream (37° JN'. 59° W.,
surface temperature 79° Eahr.) ; from there it occurred with
greater or less regularity t>. i-ough the Sargasso Sea, Xorth
Equatorial, Counter Equatorial (" Guinea Current "), and South
Equatorial Drifts, right up to the mouth of the English Channel
(49-" 7' N., 5° 8' W., surface temperature 52° Pahr.), where one
specimen only was captured. It appears to be only an occasional

visitor to our shores, probably under the influence of prevalent

south-westerly winds and warm weather ; it occurred at Plymouth
aud Valentia in 1893 ' and 1895 '.

Parathemisto AETSSORUii (Boeck).

This species according to Hansen ' and Sars ^ is probably identical

with ffyperia oblivia Krbyer ; a view now accepted by Bovallius '.

H. ohlivia Spence Bate, appears to be not identical with either of

the above.

Its distribution vertically and horizontally is a Uttle perplexing,

so far as our information goes at present.

i. It lives in cold water, apparently at the surface, in Greenland
seas (Kroyer ' and Hansen °), and in the Murmanske Hav, North
of Russian Lapland (Hansen ').

ii. It lives in cold water at great depths—from 1710 to 160

^ Op. cit. p. 581 supra.
^ Op. cit. p. 581 supra, pi. xx. fig. 1.

^ W. Grarstang : Journ. Mar. Biol. Assoc, iii. p. 222. See also p. 210 for an
account of the weather that j'sar.

* E. T. Browne : Journ. Mar. Biol. Assoc, iv. p. 171.
* Hansen : Malacostraca marina GroBnlandise occidentalis.
' G. O. Sars: Crustacea of Norway, vol. i. p. 11.
'' BoTallius : Xoiigl. Svenska Vetenskaps-Akad. Hdig. xxi. p. 251.
* Kroyer :

" Gronlands Amfipoder," Vidensk. Selsk., nat.-math. Afh.vii. p. 229.
^ Hansen : Dijmphna Togtets 2ool.-bot. Udbytte, 1886, Krebsdyr, p. 28.
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fathoms at 6 stations of the Norske Nordhavs Expedition '
; all

along the West Coast of Norway up to Finmark from 100 to 200
fathoms (Sars -) ; in the cold area of the Faeroe Channel
(H.M.S. ' Eesearch; 1896, 530 to 220 fath'.).

iii. It appears to come up to the surface from great depths at

night, in the Faeroe Channel (H.M.S. ' Eesearch,' 1896,
Station 15 d) ; it has been taken o£E the Shetlands ^, and in the

Faeroe Channel by the ' Triton ' in 1882.

iv. It has been recorded from shallow waters round our coasts :

from Banff (Edwards ^) ; from the Forth '

; once, a single specimen,

from the Clyde (Robertson)" ; off St. Andrews (Mcintosh) ; from
Yalentia, where what appeared to be very young specimens of this

species were taken in profusion by Messrs. A. O. Walker and
E. T. Browne. Mr. Walker also informs me that he has received

specimens 5 mm. in length from off Gralley Head, co. Cork.

Xow the curious fact about the specimens from Valeutia, Galley

Head, and the Firth of Forth is that they are all very small,

ranging from 2 to 5 mm. ; whereas in the Faeroe Channel they

are mostly about 7-10 mm. in length, and specimens from the

Norwegian North Atlantic Expedition reached the length of

17 mm. The length of the Banff specimens is not given. In all

probability the small size of the British specimens of this sub-Arctic

form indicates either (1) that the species attains a smaller size

under increased temperature ; or (2) that the larger adults are

oceanic, and come inshore to breed, dyiug or retreating again to

the open sea afterwards (this is JMr. Walker's suggestion) ; or (3)

that the small and apparently young specimens of our coasts nor-

mally live in the open sea but nearer the surface than the adults,

and are only driven on to our shores in heavy weather, or by a

southerly ciu'rent.

I have nothing to adduce either for or against the first suggestion.

Against Mr. Walker's suggestion, it may be urged that the adult

forms have not been recorded from inshore waters, and would
surely have been noticed if they arrived in great numbers to breed.

For, one feature of the appearance of this species on our coasts is

that it generally arrives in enormous numbers (Firth of Forth,

Banff, Yalentia in 1896 ; they were less numei'ous, but plentiful

at A^'alentia in 1897) : this -would imply the presence at some time

of numerous parents, which have never been recorded.

The third suggestion appears to me to be likel\- to prove the

correct solution ; namely, that both young and adults normally

inhabit open water, the young living nearer the surface and being

brought to our shores as occasional visitors under special circum-

stances of weather and current. The clue is to be found in an

^ G. O. Sars : !Xorske Nordhavs Expedition, Crustacea, vol. ii. p. 37.
- G. O. Sars : Crustacea of Norway, vol. i. p. 11.
^ A. M. Norman : Eep. British Association for 1868, p. 287.
* Edwards : Journ. Linn. Soc. ix. p. 166.
" Sir John Murray kindly sent me a sample of these.
" Eoberteon : Trans. N. H. Soc. Glasgow, n. s. ii. p. 69 (1890).

15 OCT 1898

^<
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observation of Sars ^ :—" A much smaller form, scarcely exceeding

5 mm. in length, but otherwise wholly agreeing with the typical

species, I have met with in less depth [than 100 fathoms] and

occasionally even near the surface of the sea." Edwards, in the

paper already cited, speaks of their being " cast on shore during gales

from the North in most enormous and incalculable numbers," and

of " a ridge or wall of these animals extending more than a hundred

feet in length, and varying from 1 to 2 inches in height and

breadth, which had been washed up by the sea." He evidently

considered them to live normally out at sea, and to come inshore

occasionally " in search of food perhaps."

There are of course other forms, such as Nyctiphanes norvegica,

which are known to inhabit the upper strata when young, and to

descend normally to greater dfepths when adult. Other forms again

are known to appear in the North Sea only at times when a strong

set of southerly current brings down an Arctic or sub-Arctic

Fauna ^.

I have discussed the distribution of this form at some length

because it seems to me to illustrate our utter ignorance of the normal

habitat and occasional appearance of some " British " species,

—

conditions which are fundamental factors in the distribution and

bionomics of marine organisms, and which can only be elucidated

by patient observation and detailed records all round the coast-line.

Parathemisto ahyssorum may be fairly regarded as a member of the

Mesoplankton in the Faeroe Channel : it occurred in seven out of

thirteen deep-water hauls ; and in one out of three hauls which began

at or over 300 fathoms and finished at the surface ; it occurred in

only one out of twenty-five hauls between 100 and fathoms, and
then at midnight and very abundantly {15 d). It is also apparently

a cold-water form by preference, as it did not occur in either of the

deep hauk in the " warm area " (19 a, 480 to 350 fms. ; 19 6, 480
to fathoms).

^ G. O. Sars: Crustacea of Norway, vol. i. p. 11.

^ C. Chun : Beziehungen zwischen den arktisehen and antarktischen Plankton.

Stuttgart, 1897, 8vo.

CoNTEJfTS {continued).

June 21, 1898 {continued).
Fagc-

jMr. Boulenger. Notice of a Memoir on the Fishes collected by Mr. J. E. S. Moore in

Lake Tanganyika 194

1 . On the Scorpions, Spiders, and Solpugas collected by Mr. C. Steuart Betton. in British

East Africa. By E. I. Pocock, of the British Museum of Natural History. (Plates

XLl. & XLII.) 497

.2. On the Fungid Corals collected by the Author in the South Pacific. By J. Stanley
!' Gardiner, M. A., Gtonville and Oaius College, Cambridge. (Plates XLIII.-XLV.) .... 525

3. Description d'un Genre nouveau d'Ophidiens, Geatractus. Par Alfred Dug6s, M.D. . . 530

A. Contributions to our Knowledge of the Plankton of the Faeroe Channel.—No. IV.

Report on the Copepoda collected by Dr. G. H. Fowler from H.M.S. 'E^search' in

the Faeroe Channel in 1896 and 1897. By Isaac C. Thompson, F.L.S. (With an
Appendix by Dr. Fowlee.) 540

5. Contributions to our Knowledge of the Plankton of the Faeroe Channel.—No. V. Report
on a Collection of very young Fishes obtained by Dr. G. H. Fowler in the Faeroe

Channel. By Eenest W. L. Holt. (Plates XLVI. & XLVU.) 550

fa. Contributions to our Knowledge of the Plankton of the Faeroe Channel.—No. VI. De-
scription of a new Mid-water Tow-net. Discussion of the Mid-water Fauna (Meso-

plankton). Notes on Bolioliom tritonis and B. nationalis, and on Parathemisto abij-s-

sorum. By G. Herbert Fowlek, B.A., Ph.D., Assistant Professor of Zoology, University

College, London 5fi7



LIST or PLATES.

1898.

PART III.

Plate

XXVIII.

XXIX.

XXX.
XXXI.

xxxn.
XXXIII.

XXXIY.
XXXV.
XXXVI.

XXXVII.

XXXVIII.

XXXIX.

XL.

XLI.
XLII.

XLIII.
XLIV.
XLV.

XLVI.
XLVII.

Petrophassa rufipennis

PtHopus {Leiicotreron) alligator

Insects from Socotra

Araneidea from Socotra

I

BritiBh-East-Afric!an Lepidoptera

I Aefhunts glirinus

Macrura anomala from the South Pacific

Grephyrea from Eotuma and Funafuti

1. Phrynohatrachus perpalmatus. 2. Arthroleptis moorii.

3. Phrynixalm oxyrhinus. -4. Manfophrync robusta .

.

1. Hylodes alfredi. 2. Borhoroccetes mexicanus. 3. Hyla
mlcrocepJiala. 4. Hylafallax

Molge iialica

> British-East-African Arachnida

i Corals from the South Pacific

Plankton of the Paeroe Channel

Page

J353

I
372

395

450

457

468

^73

482

497

525

550

NOTICE.

The ' Proceedings ' are issued in four parts, as follows :

—

Part I. containing papers read in January and February, on June 1st.

II, ,, ,, ,, March and April, on August 1st.

III. „ „ „ May and June, on October 1st.

IV. „ „ „ November and December, on April lat



PROCEEDINGS
or THE

GENEEAL MEETINGS FOR SCIENTIFIC BUSINESS

OF THE

ZOOLOGICAL SOCIETY

OF LONDON
FOR THE YEAR

1898.

PART IV.

«ING PAPERS R

NOVEMBER and DECEMBER.

CONTAINING PAPERS READ IN

APRIL 1st, 1899.

PRINTED FOR THE SOCIETY,

SOLD AT THEIR HOUSE IN HANOVER SQUARE.

LONDON

:

MESSRS. LONGMANS, G-REEN, AND CO.,

PATERN08TEE-EOW.

[Price Twelve Shillings.]



1

LIST OF CONTENTS.

PART IV.—1898.

November 15, 1898. ^

The Secretary. Reports on the Additions to the Society's Menagerie in J'une, July, August,

September, and October 1898. (Plate XLVIII.) '.

Mr. Sclater. Exhibition of, and remarks upon, a photograph of Grevy's Zebra {Equina grevii).

Mr. Sclater. Exhibition of a set of photographs of the Bangkok Museum, Siam

Dr. S. W. Bushell. Extract from a letter from, on the herd of Cervus davidiafiKS in the

Imperial Hunting Park, Peking 58

Prof Gt. B. Howes. Exhibition of, and remarks upon, series of embryos and living eggs of

the Tuatera {Sphenodon punctatus) 5S9

Messrs. E. W. L. Holt and L. W. Byrne, f.Z.S. Exhibition of, and remarks upon, specimens

and drawings of a supposed new Sucker-fish {Lepadogaster stictoptert/x) 589

1. A Eevisiou of the Moths of the Subfamily Pi/raustincs and Family Pyralida. By Sir G.

F. Hampson, Bart., F.Z.S., &c.—Part I. (Plates XLIX. & L.) . .
." 590

2. List of the Mammals obtained by Mr. R. McD. Hawker during his recent Exoedition to

Somaliland. By W. E. de Winton, F.Z.S " 761

.3. On Mammals collected by Mr. J. D. La Touche at Kuatun, N.W. Fokien, China. By
OLDFrELD Thomas, F.Z.S 7t

4. A Revision of the Genera and Species of Fishes of the Family Mormynda. By G. A.

BouLENGER, F.R.S. (Plate LI.) ......' 71?

f>. A List of Butterflies obtained in the Harar Highlands by Capt. H. G. C. Swayne. R.E.

By Aktuur G. Butlee, Ph.D., F.L.S., F.Z.S., &c. 82^

fi. On a small Collection of Butterflies made in the Chikala District, British Central Africa,

by Mr. George Hoare. By Ai:tiiur G. Butler, Ph.D., F.L.S., F.Z.S., &c 823

7. On a small Collection of Butterflies from British East Africa, obtained at the end of 1897 »

and beginning of 1S98 by Mr. R. Crawshay. By Artuur G. Butler, Ph.D., F.L.S.. a'

F.Z.S., &c ". "

8. Notes on the Collection of Specimens of the Genus Milhpora obtained by Mr. .T. Stanley

Gardiner at Funafuti and Rotuma. By Professor Sydney J. Hickso.n, M.A., F.R.S.,

F.Z.S ,

9. Report on the Holothurians collected by Mr. J. Stanley Gai-diner at Funafuti and
Rotuma. By F. P. Bedford, B.A., Kmg's College, Cambridge. (Plates LII. & LIII.) . B^i

10. On the Actinogonidiate Echinoderms collected by Mr. J. Stanley Gardiner at Funafuti

and Rotuma. By F. Jeffrey Bell, M.A., F.Z.S

11. On a new Antelope of the Genus Hippotragus. By Oscar Neumann

November 29, 1898.

Mr. P. Chalmers Mitchell, F.Z.S. Exhibition of, and remarks upon, some etched studies ,

of young Orang-Outangs • 851

Mr. G. A. Boulenger. Exhibition of, and remarks upon, a dancing-stick from New Guinea i

to which two skulls of the Chelonian Carettochelys insculpta were attached 851^

ContcriTs continued on x>age 3 of Wrappef^

%
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observation of Sars ^ :
— '• A much smaller form, scarcely exceeding

5 mm. in length, but otherwise wholly agreeing with the typical

species, I have met with in less depth [than iOO fathoms] and
occasionally even near the surface of the sea." Edwards, in the

paper already cited, speaks of their being " cast on shore during gales

from the Xorth in most enormous and incalculable numbers," and
of " a ridge or wall of these animals extending more than a hundred

feet in length, and varymg from 1 to 2 inches in height and
breadth, which had been washed up by the sea." He evidently

considered them to live normally out at sea, and to come inshore

occasionally " in search of food perhaps."

There are of course other forms, such as Nyctiphanes norvegica,

which are known to inhabit the upper strata when young, and to

descend normally to greater depths when adult. Other forms again

are known to appear in the North Sea only at times when a strong

set of southerly current brings down an Arctic or sub-Arctic

Fauna ^.

I have discussed the distribution of this form at some length

because it seems to me to illustrate our utter ignorance of the normal

habitat and occasional appearance of some " British ' species,

—

conditions which are fundamental factors in the distribution aud
bionomics of marine organisms, and which can only be elucidated

by patient observation and detailed records all round the coast-line.

Parathemisio abyssorum may be fairly regarded as a member of the

Mesoplankton in the Faeroe Channel : it occurred in seven out of

thirteen deep-water hauls ; and in one out of three hauls which began

at or over 300 fathoms and finished at the surface ; it occurred in

only one out of twenty-five hauls between 100 and fathoms, and
then at midnight and very abundantly (15 d). It is also apparently

a cold-water form by preference, as it did not occur in either of the

deep hauls in the " warm area " (19 a, 480 to 350 fms. ; 19 h, 480

to fathoms).

November 15, 1898.

W. T. Blaitfobd, Esq., F.E.S., V.P., in the Chair.

The Secretary read the following reports on the additions made
to the Society's Menagerie during the months of June, July,

August, September, and October, 1898 :

—

The total number of registered additions to the Society's Mena-
gerie during the month of June was 147, of which 60 were by

presentation, 16 by birth, 36 by purchase, 2 were received in

exchange and 33 on deposit. The total number of departures during

the same period, by death and removals, was 109.

1 G. O. Sars : Crustacea of Norway, vol. i. p. 11.

^ C. Chun : Beziehungen zwischen den arktischen and antarktischen Plankton.

Stuttgart, 1897, 8vo.

Pboc. Zool. Soc—1898, No. XL. 40
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Amongst these may be specially noticed :

—

1. Two examples of Forster's Luug-Fish (Ceratodus forsteri) from
Queensland, purchased of Mr. D. O'Connor, who has successfully

conveyed from Australia to England four fine living specimens of

this remarkable Dipnoan, believed to be the first ever brought to

Europe alive.

2. A young pair of White-tailed Gnus ( Connocho'tes gnu), pre-

sented by Mr. C. D. Eudd, E.Z.S., who kindly brought them from
his park at Fernwood, Newlands, near Cape Town, in order to

make a change of blood in the small herd of these Gnus in the

Society's Gardens.

The total number of registered additions to the Society's Mena-
gerie during the month of July was 273, of which 46 were by
presentation, 12 by birth, 62 by purchase, and 153 were received

on deposit. The total number of departures during the same
period, by death and removals, was 116.

Amongst these may be specially noticed :

—

1. A young male Lesser Koodoo (Strepsiceros hnherhis) from
Somaliland, purchased July 1st.

So far as we know this is the third specimen of this beautiful

Antelope that has reached Europe alive. Two former ones were
received by the Society in 1886 and 1889 (see ' List of Animals,'

1896, p. 160).

2. A pair of Jackals, obtained on the same occasion, which are

new to the Society's collection, and appear to be referable to the

species distinguished by Dr. Noack (Zool. Gart. xxvii. p. 234, 1886)
as Canis harjenhecld. They seem to belong to the group of Canis

mesomelas, but are immediately distinguishable by their large elon-

gated ears and long limbs.

3. A female example of an apparently new African Monkey of

the genus CercojntJiecus, received from Congoland by the Zoological

Society of Antwerp, and obtained from that Society in exchange

on July 2nd.

This Monkey appears to belong to " section d. Melanochiri " of

the arrangement proposed by me, P. Z. S. 1893, p. 250, and may
perhaps come nearer C. albogulans than to any other species, but
it is immediately distinguishable by its dark head and the large

fluffy white elongated ruff on each side of the throat. It may be

provisionallj' named Cercopithecus I'Jwesti after Mons. L'hoest, the

distinguished Director of the Jardin Zoologique d'Anvers, and
characterized as follows :

—

Ceecopithecds l'hoesti, sp. nov. (Plate XLVIII.)

Above, back ferruginous brown with narrow transverse lines of

black ; head black with slight whitish freckles ; sides of face and
neck covered with elongated ruff-like hairs, white ; throat w hite :

belly cinereous : all four limbs dark cinereous, blackish on the

outsides : tail cinereous, above blackish. Size of C. albogularis.

Hah. Congoland.
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4. A young male Giraffe belonging to the Northern form

{Giraffa camdoparclalis typicci), purchased of Mr. Hagenbeck on
July 6th. This animal, which appears to be about a year old, was

captured in Senegal and brought home from Dakar by one of

Mr. Hagenbeck's agents. I exhibit some photographs of it.

After living in apparently fairly good health in the Grardens until

August 8th, it died rather suddenly, and upon examination was
found to be suffering from hydatid tumours.

5. A gigantic Centipede {Scolopendra gigas) from Trinidad, pre-

sented by Mr. R. E. Mole, C.M.Z.S., July 7th. This specimen,

though perhaps not full-grown, is nearly eight inches long, and
feeds well on small mice.

6. A series of tifty-two large Tortoises from the Galapagos

Islands, deposited by the Hon. Walter Eothschild on July 20th.

Nineteen of these, from Duncan Island, appear to be referable to

Testudo ephippium, and thirty-three, from Albemarle Island, to

Testudo vicina.

The total number of registered additions to the Society's Mena-
gerie during the month of August was 241, of which 129 were by

presentation, 3 by exchange, 29 by purchase, 69 were received on

deposit, and 11 were born in the Gardens. The total number
of departures during the same period, by death and removals, was
128.

Amongst these may be specially noticed :

—

1. A very fine and large specimen of the Eeticulated Python
{Python reticidatus), deposited by the Hon. Walter Eothschild,

F.Z.S., August 26th. This Python (which is about 23 feet in

length) exceeds in size the specimen which lived for 20 years in

the Society's Gardens.

2. Twelve African Walking-Pish {Periophtlialmus hoelreideri),

presented by Dr. H. O. Porbes, P.Z.S., August 26th.

The registered additions to the Society's Menagerie during the

month of September were 100 in number. Of these 39 were
acquired by presentation, 5 by purchase, 7 were born in the

Gardens, and 49 were received on deposit. The total number of

departures during the same period, by death and removals, was
157.

Amongst these may be specially noticed :

—

1, A fine specimen of Eiippell's Colobus (Colohus guereza) from
Nigeria, presented by Mr. Justice Kelly, September 2nd. The
donor informs us that this specimen was formerly in the pos-

session of the Emir of Tola and that the species is known in

Nigeria as the " Maclam," the name given to a Mohammedan
priest in the Haussa language.

This specimen may possibly be referable to Guereza occidenialis,

Eochebrune (Paune Senegamb., Suppl. i. p. 141, pi. xiii.), but, so

far as I can tell while it is alive, is only subspecifically distinct

from C. guereza.

40*



588 ME. SCLATEK ON CERT US DATIDIANUS. [NoV. 15,

2. A fine male example of the Duke of Bedford's Deer (Cervus

xanthopygius), from China, presented by H.G. The Dake of

Bedford, Sept. 2nd.

The total number of registered additions to the Society's Mena-
gerie during the month of October was 68, of which 42 were
acquired by presentation, 6 by birth, 10 by purchase, and 10
were received on deposit. The total number of departures during
the same period, by death and removals, was 89.

Amongst these may be specially noticed :

—

A young male Siamang {Hylobates syndactylus) from Negri
Sembilan, Malay Peninsula, presented by Mr. Stanley S. Flower,

E.Z.S., October 17th, being the first individual of this extremely
interesting Anthropoid Ape that has reached us in a living state.

It will be recollected that the late Dr. Greorge Bennett, T.Z.S.,

obtained an example of the Siamang at Singapore in 1830, and in-

tended to bring it to England for the Society, but it unfortunately

died on its way home (see Bennett's ' Wanderings in New South
Wales,' ii. p. 142, 1834).

Mr. Sclater exhibited and made remarks upon a photograph of

the specimen of Grrevy's Zebra {Equus grevii) lately sent by the
Emperor Menelek of Abyssinia as a present to the President of

the French Eepublic, and deposited by the latter in the Jardin
Zoologique d'Acclimatation in the Bois de Boulogne. The animal
was said to stand about 5 ft. 11 in. in height to the top of its ears,

and about 5 ft. at the withers. This was the second living speci-

men of this Zebra yet brought to Europe (see P. Z. S. 1832, p. 721).
Mr. Sclater stated that he had been for some time endeavouring

to obtain living examples of this Zebra for the Gardens from
correspondents in Shoa and Somaliland.

Mr. Sclater exhibited a set of five photographs of the Eoval
Siamese Museum, Wang Na, Bangkok, which had been presented
to him by Mr. Stanley S. Flower, F.Z.S. Mr. Flower had now
left his post as Director of the Museum at Bangkok, and taken up
that of Director of the Zoological Garden at Gizeh, near Caii'o.

On his way home he had brought with him the living Siamano-, the
safe receipt of which had been already mentioned in the Secretary's
report.

The following extract from a letter from Dr. S. W. Bushell,
C.M.Z.S., to Mr. Sclater, dated July 14, 1898, was read :—

" I am weU acquainted with the habits of the Genus {Elaphunis)
davidianus, and used often to ride among the herds which formerly
swarmed in the Non Hai-tiiu, the Imperial Hunting Park south
of Peking, which is enclosed by a wall forty-five miles in circuit.

But four years ago the brick wall was breached in many places by
the waters of the Hun Ho, as they flooded the adjoining country,
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and the deer escaped, to be devoured by the famine-stricken

peasantry. I fear that none are left ; but will make further in-

quiry when I return to my post next year. It is strange that none

have been found wild in Kashgaria, which is said by a Chinese

author of the early part of the last century to be the native country

of this peculiar deer, which they call the ' Ssu pii hsiang,' or

' Four unlikes.'

"

Prof. G. B. Howes exhibited a series of embryos and 5 living

eggs of the Tuatera, Sphenodon jnaictatus, which he had received

from Prof. A. Dendy of Christchurcb, N.Z. The embryos were

part of a full series, obtained from Stephen's Island in Cook's

Straits, which had furnished Prof. Dendy with material for a

monograph on the general development of the animal, now in

course of publication ; and the eggs were the survivors of a series

of six from the same locality, one having died on Isov. 13. The
material had been sent to Prof. Howes for the express purpose of

working out the development of the skeleton. Prof. Howes directed

attention to the interest attaching to that undertaking, in con-

sideration of the central position of the species among terrestrial

vertebrata, and briefly recapitulated the more important discoveries

already announced by Dendy, v\ ith especial reference to the presence

of an amniotic tube and of a third pair of incisor teeth, and to the

occlusion of the olfactory passages during development.

Messrs. E. W. L. Holt and L. ^Y. Byrne, F.Z.S., exhibited speci-

mens and drawings of a small sucker-fish of the j^euus Lepadogaster

considered to represent an undescribed species, for which they pro-

posed the name L. stictopteryx.

This species was closely related to L. bimaculatus (Donov.), from

which it could not be clearly distinguished by the radial formula

alone. Distinctive characters of constant value seemed to be the

more lateral position of the eyes and the diflferent shape of the

head, which was squarer in front than that of L. himacidatiis, com-

bined ^^ith the elongation of the trunk and tail and the fleshy

character of the anterior dorsal rays. Large specimens were

readily distinguished by conspicuous dark spots on the dorsal and

anal fins, which seemed to be constant in preserving media, though

altered somewhat in tone ; these markings were not exhibited by

young examples. The body was of a varying shade of olive, which

might be diversified by small browTi specks and short white cross-

bars and lines.

The specimens exhibited were 3 large individuals measuring from
33-37 mm. in length exclusive of the caudal fin, some small ex-

amples, newly hatched young, and some ova—all from Plymouth.

The National collection contained a fine specimen of the same

species from Loch Craignish in Argyllshire, at present labelled

L. bimaculatus.

At Plymouth the habitat of L. stictopteryx appeared to be more

littoral than that of L. bimacidatus, and the ova had been found in
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the bulbs of Laminaria bullosa ; these ova seemed to be distinguish-

able from those of L. himaculatus by the fixing apparatus of the zona

radiata.

The observers proposed to communicate a more detailed descrip-

tion at an early date.

The following papers were read :

—

1. A Revision of the Moths of the Subfamily Pyraustina

and Family Pyralidce. By Sir Gr. F. Hampson, Bart.,

F.Z.S., &c.

Part I.

[Received June 16, 1898.]

(Plates XLIX. & L.)

FamUy PTEALID^.
Proboscis and maxillary palpi usually well developed ; frenulum

present. Fore wing with vein 1 a usually free, sometimes forming
a fork with 1 6 ; 1 c absent ; 5 from uear lower angle of cell

;

8, 9 almost always stalked. Hind wing with veins 1 a, 6, c present

;

5 almost always from near lower angle of cell ; 8 approximated
to 7 or anastomosing with it beyond the cell.

Larva elongate, with five pairs of prolegs. Pupa with segments
9-11 and sometimes also 8 and 12 movable, not protruding from
cocoon on emergence.

PHTLOGElfT OF THE PlEALID^.

Anerastian(B.

Phpcitinrs. Ckri/saiyints.

Gallerianes. EpipaschiaiKB. Endotrichinm.

Crambincs. Schoenobiants. PyralincB. Hydrocam'pinm. Scopariana.

Pyraustinm.

The most generalized subfamily is the Pi/ransiwce with veins 7 and
10 of fore wing from the cell ; hind wing with the median nervure

non-pectiuate or rarely very slightly pectinate. From their lower

division with porrect palpi arose all the other subfamilies : (1) the
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Scopariayicp, with tufts of raised scales in the cell of fore wing,

from forms with dilated maxillary palpi such as Pionea
; (2) the

Eydrocampinw, by vein 10 becoming stalked with 8, 9, from

forms ^^ith filiform maxillary palpi
; (3) the Fyralino'., with vein 7

stalked with 8, 9, from a form with vein 8 of hind wing free,

giving rise to (a) the EndotricMnce. with vein 8 anastomosing

with 7, from which arose the Chrysaugince with the maxillary

palpi absent, and (6) the Epipaschiance with tufts of scales in cell

of fore wing, giving rise to the Phi/citiiue with vein 7 of fore wing

absent and the median nervure of hind wdng pectinated, from

which arose the Anemstiance with the proboscis absent
; (4) the

ScJicenobiance with the proboscis absent ; and (5) the Crambince,

with the median nervure of hind wing strongly pectinated and the

maxillary palpi triangularly scaled, giving rise to the Qallerianre

with the maxillary palpi slightly dilated or filiform.

Key to the Subfamilies.

A. Hind wing -with the median nervure strongly

pectinate on upperside.

a. Fore wing with vein 7 present '.

a^. Maxillary palpi not triangularly scaled ... 1. Gallerianm.

i^. Maxillary palpi triangularly scaled 2. CraTribince.

b. Fore wing wiUi -vein 7 absent.

a}. Proboscis absent 4. Anerastianm.

b^. Proboscis present b. Phycitinw.

B. Hind wing with the median nervure non-

pectinate on upperside '-.

a. Proboscis absent 3. SchcenobiancB.

b. Proboscis present ^.

a}. Fore wing with vein 7 stalked with 8, 9.

a?. Fore wing with tufts of raised scales in

cell 6. Epipaschianeg.

b'^. Fore wing without tufts of raised scales

in cell,

a'. Hind wing with vein 8 anastomosing

with 7.

a*. Maxillary palpi absent 7. Chrysaugin,(e.

b\ Maxillary palpi present 8. EndotrichincB.

i^ Hind wing with vein 8 free 'd. Pyralince.

b^. Fore wing with vein 7 from the cell.

a^. Fore wing with vein 10 stalked with

8,9* 10. HydrocampimcB.

P. Fore wing with vein 10 from the cell.

a^. Fore wing with tufts of raised scales

in the cell 11. Scoparianee.

b^. Fore wing without tufts of scales in

the cell 12. Pyraustints.

'' Except in Culladia.
* Except slightly in Psephis, Homophysa, Gonodiscus, Scybalista, Lipocosma,

Voliba, Macaretara, and Mnedctena.
^ Except in a few genera of Pyralinm to be distinguished from the Schano-

biancB by vein 8 of hind wing being free.

* Except in a small percentage of specimens of a few species of Nympliula

and OHgostigma to be distinguished from nearly all Pyraiistiiiw by the long

maxillary palpi dilated at extremity.



592 SIB G. r. HAMPSOK—BEVISION OP MOTHS [NoV. 15,

Subfamily P Y E A u s T I If ^.

Proboscis well developed. Pore wing with vein 1 a separate

from 1 6 ; 7 from the cell. Hind wing with the median nervure

non-pectinate on upperside, or rarely very slightly pectinated

;

4, 5 from a point, rarely stalked ; 7 almost always anastomosing

with 8.

The accompanying phylogenetic table is worked out from an

examination of the characters of all the genera, and the conclusion

is reached that the ancestor of the Pyralidce would possess the

following generalized characters, all of which ai'e found in one or

other of the lower forms of the Pi/raustince :—palpi porrect, the

3rd joint short, naked ; maxillary palpi filiform
;

proboscis well

developed; frons not prominent : antennae simple ; hind tibiae with

two pairs of spurs ; fore wing with all the veins from cell ; hind
wing with all the veins from cell ; 5 from middle of discocellulars ;

vein 8 approximated to but not anastomosing with 7 ; median
nervure non-pectinate.

With these characters SimcetJiistis agrees except in having a

frontal prominence and annulate antennae, and Metaprotus is

a close ally.

All the other genera have veins 8, 9 of fore wing stalked and
fall into two natural groups, those with porrect palpi and those

with upturned.

Tineodes, StenojyiycJia, and Lineodes are Pterophorid-shaped

genera, the 1st with vein 5 from middle of discocellulars, the 2nd
"with it absent.

Miiiiasarta has vein 5 of hind wing from above angle of cell

and almost obsolete.

Noctuelia, Sceliodes, &c. are genera with .various frontal develop-

ments and the 3rd joint of palpi naked.

Pyrausta has the palpi triangularly scaled, the 3rd joint hidden

in hair: from it are developed two large groups of genera—(1) with
the maxillary palpi more or less dilated with scales, of which Pionea

is typical, giving rise to Mnesictena, with the median nervure of

hind wing pectinate ; Metasia, Titanio, Monoco7ia, &c., with various

frontal developments ; Prochoristis, with vein 6 of hind wing from
below angle of cell ; Calamochrous, Mecyna, Noordn, &c., with

longer rostriform palpi, culminating in Microcausta, with vein 4 of

hind wing absent ; Sparaymia and Terastiodes, with the fore wing
long and narrow, the termen excurved or angled at middle ; and
Diasemia &c., with the antennae annulate : (2) genera that retain

the filiform maxillary palpi, Aplectrojms, tibiae without spurs
;

genera such as Phlycicenodes, Loxoneptera, &c. with prominent
frons ; Adelaides and Maruca wdth very long antennae ; and
Ischnurges with annulate antenna).

Everc/estis, OmpJiisa, ArcJiernis, Meroctena are primitive forms
with porrect palpi and the 3rd joint naked ; Furcivena haA'ing

veins 4, 5 of both wings stalked ; and from a form like Arcfiernis

was developed the gi-oiip with upturned palpi, Ne\irop>hyseta and
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OrtliorapMs having the 2nd joint porrect, the 3rd upturned,

whilst all the others have the 2nd joint upturned, the 3rd being

porrect in the group of genera of which Leucinodes and Glyphodes

are typical.

Of the group with regularly upturned palpi, Lygropia is the

most primitive, with the 3rd joint obtuse and naked and vein 7

of fore wing straight : from it arose («) genera with vein 7 of

fore wing curved and approximated to 8, 9, of which Sylepta and

Botyodes are typical examples
; (6) genera with a small triangular

tuft of hair in front of 3rd joint of palpi, as in Nacoleia, giving

rise to forms with longer palpi such as Nosopliora, with annulate

antennae such as Syngamia, with vein 8 of hind wing anastomosing

with 7 almost to the apex as in Cnaplialocrocis, and to forms with

the triangular 3rd joint set on at an angle as in Agrotera
;

(c) genera with the palpi conically scaled and tapering to apex, of

which Dichocrocis, Nevrina, and Gaprinia are typical, Filodes with

long antennsB, and Macaretcera with the median nervure loosely

pectinate and 4, 5 stalked, 4 being almost obsolete in male, being

terminal branches
;
(d) a group of genera with the 3rd joint of

palpi long and acuminate, of which Tabidia, Entephria, and

Sufetula are typical, giving rise to a group with the median nervure

loosely pectinate as in Lipocosma and Sympliysa, Homophysa and

Psephis being terminal branches with veins 10, 11 of fore wing

stalked, the latter having the maxillary palpi dilated with scales.

The present paper completes the classification of the subfamilies

of Pyralidce ; the Cramhince and Schcenohiance were published in

the P. Z. S. for 1895 ; the Chrysaugince in the P. Z. S. for 1897 ;

Epipachiance, EndotricMiice, and Pyralince in the Trans. Ent. Soc.

for 1896, and the Hydrocampince in the Trans. Ent. Soc. for

1897; whilst the Galleriancc, Anerastiance, nnd Phycitince have been

classified by E. L. Eagonot in the Eomanoff' Memoires, vols, vii.,

viii., the latter volume, edited by myself after his death, being in

the press. The allied family TJiyrididce also has been classified by

me in the P. Z. S. for 1897, and the series will, I hope, be completed

by a supplementary paper of additions and corrections now in

preparation.

The use of the blocks from vol. iv. of the Moths in the ' Pauna
of British India ' has been kindly sanctioned by the Secretary of

State for India. Examples of numerous new species have been

presented to the British Museum, for purposes of description in

this paper, by Mr. W. Schaus, Mr. H. J. Elwes, the Hon. W.
Eothschild, aiid types have been lent by them. Prof. Poulton of

the Oxford Museum, Mr. Herbert Druce, and many others.

As in the other papers of the series, the mark t indicates that

the type is in the British Museum, a * that the species is not in

the Museum ; whilst at the end of the genera are lists of the

species I have been unable to examine and the classification of

which is uncertain. When it is stated that the types are in

Coll. Eothschild and B.M., the type is in the former collection, a

co-type in the latter.
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Key to the Genera.

A. Palpi upturned.

a. Palpi with the 3rd joint long, naked and acu-

minate,

a'. Palpi with the 2nd joint porrect, the 3rd

upturned.

a^. Both wings with veins 4, 5 stalked ; fore

wing with vein 6 absent 1 . Ortlwraphis.

b^. Both wings with veins 4, 5 from cell ; fore

wing with vein C> present 2. Neurophyseta.

b-. Palpi with the 2nd joint upturned,

a^. Hind wing with the median nervure pecti-

nated above,

a'. Fore wing with veins 10, 11 stalked,

a*. Maxillary palpi strongly dilated with

scales 3. Psephis.

i*. Maxillary palpi filiform 5. Bomophi/sa.

b^. Fore wing with veins 10, 11 from cell.

a*. Maxillary palpi strongly dilated with

scales 4. Gonodiscus.

b^. Maxillary palpi long and filiform

;

frons oblique 6. Scybalista.

c*. Maxillary palpi small ; frons rounded.

a°. Palpi with tufts of hair on 1st and
2nd joints in front; antennfe

lamellate 10. Lipocosma.

b'. Palpi with the 2nd joint fringed

with long hair ; antennre annulate. 9. Voliba.

b^. Hind wing with the median nervure non-

pectinate.

a^. Maxillary palpi long and dilated with

scales.

a*. Antennse ciliated ; both wings with

the outer margin excised below apex. 12. Sufetula.

b^. Antennae laminate ; both wings with

the outer margin evenly rounded.

a=. Fore wing with veins 10, 11 stalked. 11. Cafapsephis.

b^. Fore wing with veins 10, 11 from
cell 13. Erpls.

6'. Maxillary palpi filiform and nearly as

long as the labial 'J. Symphysa.

c^. Maxillary palpi filiform and much shorter

than the labial.

«*. Palpi with the 2nd joint short and
not reaching vertex of head.

a^. Antenna; with the shaft annulate ... 14. Massepha.

b^. Antenna; with the shaft smooth.

a^. Frons rounded.

a'. Hind wing with veins 3, 4, 5
approximated for a short dis-

tance 20. Eehimena.

b''. Hind wing with veins 4, 5
approximated for a short dis-

tance 21. ZincJcenia.

c'. Hind wing with veins 4, 5 not

approximated towards origin. 22. Tabidia.

i'. Frons flat and oblique ; hind
wing with veins 4, 5 not a^jproxi-

mated towards origin Vd. Eavanoa,
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b*. Palpi with the 2nd joint reaching

vertex of head.

a*. Fore wing with vein 7 straight and
well separated from 8, 9.

a^. Antennae with the shaft annulate. 15. Aulacoptera,

b^. Antennse with the shaft smooth... 18. Ente])hria.

b^. Fore wing with vein 7 curved and
approximated to 8, 9 for some
distance.

aP. Fore wing with veins 4, 5 stalked. 16. Xanthomelcsna.

b^. Fore wing with veins 4, 5 from
cell n . Rhimphaleodes.

b. Palpi with the 3rd joint short, naked, and
obtuse,

fli. Maxillary palpi dilated with scales.

d^. Palpi with the 2nd joint broadly scaled in

front ; fore wing with the outer margin
evenly curved 23. Eurrhyparodes.

b\ Palpi with the 2nd joint smoothly scaled
;

fore wing with the outer margin much
excurved at middle Q3. Achantodes.

b^. Maxillary palpi filiform.

a'. Palpi with no tuft of hair at end of 2nd
joint.

a^. Palpi with the 2nd joint moderately and
evenly scaled in front.

a*. Fore wing with vein 7 nearly straight

and well separated from 8, 9 'J2. Lygropia.

i*. Fore wing with vein 7 curved and
approximated to 8, 9.

a^. Abdomen long, with lateral tufts on
proximal segments 64. Piletosoma.

J^. Abdomen normal 10. Sylepta.

b^. Palpi with the 2nd joint broadly rounded
with scales in front,

a*. Fore wing with vein 2 from near base

of cell ; 4, 5 and 6, 7 approximated
for some distance 62. Eritiothics.

b*. Fore wing with vein 2 from middle of

cell ; 4, 5 separate.

a^. Fore wing with vein 7 curved and
approximated to 8, 9 67. Botyodes.

b'. Fore wing with vein 7 straight and
well separated from 8, 9 11 . Endographis.

c^. Palpi with the 2nd joint broadly angled

with scales in front,

a*. Fore wing with vein 7 curved and
approximated to 8, 9, the outer

margin excised below apex 66. Ceratarcha,

b*. Fore wing with vein 7 straight and
well separated from 8, 9, the outer

margin evenly curved 61. Goniorhynchus.

d^. Palpi with the 2nd joint long and with

a tuft of hair at extremity hiding the

3rd joint.

a*. Antennse with the shaft smooth ; fore

wing with vein 7 curved and approxi-

mated to 8, 9 Gb.Beba.
b*. Antennse with the shaft annulate

;

fore wing with vein 7 straight and
well separated from 8,9 40. Salbiomorpha.
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b^. Palpi with the 3rd joint greatly tufted with
hair, the 2nd reaching above vertex of
head ; maxillary palpi dilated with scales.

o'. Pore wing with vein 7 curved and
approximated to 8, 9

b^. Fore wing with vein 7 straight ; the apex
forming a lobe with the outer margin
excised below it

. Palpi with a triangular tuft in front of 3rd joint.

a^. Palpi with the tuft on 3rd joint long, pointed,
and extending to the front of the broadly
fringed 2nd joint.

a^. Fore wing with vein 7 curved and approxi-
mated to 8, 9 for about one-third length.

b'^. Fore wing with vein 7 straight and well
separated from 8,9

b^. Palpi with the tuft on 3rd joint short.

a^. Palpi with the 3rd joint short and blunt.

a^. Palpi with the triangular 3rd joint set

on at an angle
P. Palpi with the 3rd joint not set on at an

angle.

fl*. Hind wing with vein 7 anastomosing
with 8 almost to apex.

a^. Fore wing with veins 10, 11 stalked.

b^. Fore wing with vein 10 free and
closely approximated to 8, 9

i*. Hind wing with vein 7 anastomosing
with 8 to about three-fourths of wing.

a^. Fore wing with veins 10, 11 stalked.

b^. Fore wing with vein 10 from cell.

a^. Antennas with the shaft annulate.
a'. Maxillary palj)i extremely

minute
b~. Maxillary palpi well developed.

a^. Antenna; longer than tlie fore

wing ; fore wing with vein 7
curved and ajjproximated
to 8, 9

b". Antennae shorter than the
fore wing.

a^. Fore wing with vein 7
curved and approximated
to 8, 9.

a^". Frons with a rounded
prominence

6'". Frons not prominent...
b^. Fore wing with vein 7

straight and well sepa-

rated from 8, 9
5'^. Antenna; with the shaft not

annulate.

a7. Hind wing with veins 3, 4, 5 ap-
proximated for a short distance.

b''. Hind wing with veins 3, 4
approximated, 5 from above
angle of cell

c'. Hind wing with vein 3 not
approximated to 4.

a". Frons with oblique pro-

minence
;
palpi with the 2nd

joint broadly scaled

68. Authesretis.

8. Monocoptopera.

24. Heterocnephes.

28. Pagyda.

25. Agrotera.

30. Cnaphalocrocis.

31. Marasmia.

36. Hilitheia.

29. Ereta.

32. BMmphalea.

33. Hyalea.
34. Leucochroma.

35. Syngamia.

26. Besmia.

27. Mtholix.

38. Trithyris.
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6**. Frons flat and oblique.

a^. Pore wing with vein 7
curved and approximated
to 8, 9 Sl.Samea.

6°. Fore wing with, vein 7
straight and well sepa-

rated from 8, 9 39. Bocchoris.

c'. Frons rounded.
a^. Fore wing with vein 7

curved and approximated
to 8, 9 41. Pilocrocis.

b^. Fore wing with vein 7
straight and well sepa-

rated from 8,9 60. Nacoleia.

b^. Palpi with the 3rd joint long and acumi-
nate.

a^. Palpi with the tuft on 3rd joint forming
a downcurved hook A^b. Mesoooiidyla,

h^. Palpi TOth the tuft on 3rd joint not
hooked,

a*. Palpi erect, not recurved.

a*. Fore wing with vein 7 curved and
approximated to 8, 9 42. Ulopeza.

b". Fore wing with vein 7 straight and
well separated from 8, 9 44. Chalcidoptera.

6*. Palpi recurved over head, in male
long with a large tuft of curved hair

in front AZ. Nosophora.

d. Palpi with the 3rd joint evenly fringed with
scales in front and well developed 46. Leucophotis.

e. Palpi with the 2nd and 3rd joints conically

scaled and tapering to apex.

a}. Hind wing with veins 4, 5 from the cell.

a^. Maxillary palpi dilated with scales.

a?. Hind wing with veins 4, 5 not approxi-

mated
;
palpi of male with the 3rd

joint long, hollowed out and containing

a tuft of hair 69. Prorodes.

b^. Hind wing with veins 4, 5 approximated
for a short distance ^7. Caprinia.

P. Maxillary palpi filiform.

a'. Frons rounded and not prominent,

a*. Fore wing with vein 7 curved and
approximated to 8, 9 for about one-

third length.

a'. Hind wing with veins 4, 5 not
approximated towards origin hQ. Phryganodes,

b^. Hind wing with veins 4, 5 approxi-
mated for a short distance.

a^. Antennae almost simple 5'i:. Nevrina.
¥. Antennas annulate 4S>. Spilomela.

b*. Fore wing with vein 7 nearly straight

and well separated from 8, 9.

a^. Palpi cylindricaland reaching vertex

of head.

a*. Hind tibiae with the medial spurs

absent in male, the inner medial
spur minute in female 58. Oligocentris,

b^. Hind tibise with the inner medial
spur well developed 59. Dichocrocis.

b'. Palpi flattened against frons and
not reaching vertex of head 55. Dichogama.
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P. Frons flat aud oblique.

a^. Hind wing with veins 4, 5 approxi-
mated for a short distance 52. Ti/spanodes.

lA. Hind wing with veins 4, 5 not ap-
proximated towards origin 53. Conchylodes,

c'. Frons with a rounded prominence.
a*. Anteunje about one and a half times

length of fore wing ; fore wing broad. 51. Filodes.
4'. Antennae .shorter than fore wing,

a'. Fore wing long and narrow, vein 7
curved and appro.ximated to 8, 9 ;

hind wing with veins 3, 4, 5 ap-
proximated 50. Acridura.

b". Fore wing subtriangular ; vein 7
straight and well separated from
8, 9 ; hind wing with veins 3, 4, 5
not approximated towards origin. . 57. Proconica,

b^. Hind wing with veins 4, 5 stalked, 4 almost
obsolete in male 49. Macaretcera.

f. Palpi with the 3rd joint porrect.

a'. Palpi with the 2nd joint broadlj' fringed
with hair in front, the 3rd lying on it.

a^. Maxillary palpi strongly dilated with
scales.

a^. Fore wing with vein 7 curved and ap-
proximated to 8, 9 for a short distance.

a*. Hind wing with veins 4, 5 approxi-
mated for a short distance ; fore
wing long and narrow 73. Agathodes.

i*. Hiiid wing with veins 4, 6 not approx-
imated towards origin 74. Glyphodes.

b^. Fore wing with vein 7 nearly straight

and well separated from 8, 9.

a^. Antennae longer than fore wing, which
is long and narrow 78. Euclasia.

b^. Antenna shorter than fore wing,
which is broad 75. Cliniodes.

b". Maxillary palpi filiform.

0.^. Fore wing with vein 7 curved and ap-
proximated to 8, 9 for some distance,

a*. Hind wing with veins 4, 5 not ap-
proximated towards origin 76. Pi/gospHa.

6*. Hind wing with veins 4, 5 approxi-
mated for a short distance 79. Polythlipta.

6'. Fore wing with vein 7 nearly straight

and well separated from 8, 9 80. Lepyrodes.
b^. Palpi with the 2nd joint moderately scaled

in front, the 3rd projecting free.

d^. Frons rounded and not prominent.

a'. Fore wing with vein 7 curved and
approximated to 8, 9 77. Henrtia.

6'. Fore wing with vein 7 straight and well

separated from 8, 9 84. Meirea.

i^. Frons flat and oblique ; antennae annulate. 81. Sr/Ucpis.

&. Frons with a rounded prominence.
a?. Palpi with the 3rd joint minute ; hind

wing with veins 4, 5 approximated for

a short distance 82. Analyta.
b^. Palpi with the 3rd joint long ; hind

wing with veins 4, 5 well separated at

origin 83. Leuciiwdes.
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g. Palpi obliquely upturned, the 3rd joint well

developed and obtuse.

a^. Palpi with the 2nd joint fringed in front

with long hair 86. Ommaiospila.

b^. Palpi with tufts of hair at end of 1st and
2nd joints in front.

ffl2. Maxillary palpi dilated with scales ; hind
wing with veins '3, 4, 5 approximated for

a short distance 85. Crocidolomia.

b"^. Maxillary palpi filiform ; hind wing with
Teins 4, 5 not approximated towards
origin 87. Hellula.

h. Palpi porrect.

a}. Palpi with the 3rd joint hidden in hair.

a^. Palpi rostriform, the 3rd joint down-
curved.

a^. Pal)3i projecting about twice the length

of head.

a'. Hind wing with vein 4 absent 125. Microcausta,

b^. Hind wing with veins 4, 5 stalked

;

fore wing with scale-tooth on inner

margin ; frons with conical promi-
nence 140. Endolophia.

c*. Hind wing with veins 4, 5 approxi-

mated for a short distance.

a'. Maxillary palpi with a pointed tuft

of hair at extremity 126. iVborcfe.

b'. Maxillary palpi strongly dilated

with scales.

a'^. Frons with a conical promi-
nence 130. Bceoiarcha.

b'^. Prons flat and oblique.

a'. Abdomen and legs long and
slender 117. Lepidoneura.

v. Abdomen and legs short and
moderately stout 129. Mecyna.

c^. Frons rounded.

a'. Antennae with the shaft annu-
late 131. Afelocentra.

i^. Antennse with the shaft smooth

;

fore wing with vein 10 usually

anastomosing with 8, 9 132. Protocolletis.

<Z*. Hind wing with veins 4, 5 not ap-

proximated towards origin.

a'. Fore wing with the outer margin
angled at middle 133. Adena.

b^. Fore wing with the outer margin
evenly curved ISi. Cala/nockrous.

6'. Palpi projecting about the length of

head.

a*. Fore wing broad, the costa lobed at

base ; hind wing with veins 3, 4, 5
approximated for a short distance ... 123. Agastya.

bK Fore wing subtriangular ; hind wing
with veins 3, 4, 5 not approxi-

mated 124. Protrigonia.

P. Palpi straight and triangularly scaled.

a:\ Frons rounded or flat and not pro-

minent,

a*. Antenna more than one and a half

times length of fore wing 105. Adeloides.
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b*. AntenniB from oue to one and a half

times length of fore wing.
a^. Antenn;B with the shaft annulated

;

fore wing with veins 4, 5 closely

approximated for a short distance. 104. Maruca.
P. Antenna; with the shaft smooth

;

fore wing with veins 4, 5 not ap-

proximated towards origin 106. Tetridia.

c*. Antenna; shorter than the fore wing.

a^. Maxillary palpi with a pointed tuft

of hair at extremity.

a^. Hind wing with vein 5 from
above angle of cell and almost
obsolete 15G. Mimasarta.

b^. Hind wing with vein 5 from
lower angle of cell and fuUy
developed.

a^. Fore wing with vein 7 curved
and approximated to 8, 9 127. Dausara.

b~. Fore wing with vein 7 straight

and well separated from 8, 9.

a*. Frons rounded ; hind wing
with veins 4, 5 approximated
for a short distance 128. Hemiscopis.

b^. Frons oblique 135. Cybolomia.
b^. Maxillary palpi strongly dilated

with scales at extremity.

a^. Antennte with the shaft annulate
;

hind wing with outer margin
somewhat excised below apex ... lid. Biasemia.

b^. Antennee with the shaft not annu-
late.

07. Legs very long and slender

;

fore femora and tibite fringed

in male with long hair 118. Aiitic/astra.

b^. Legs of moderate length,

a"*. Fore wing with vein 7
strongly curved and ap-
proximated to 8, 9.

a". Fore wing long and narrow,
the outer margin angled
at middle 120. Sparagmia.

b^. Fore wing long and nar-

row, the outer margin
strongly excurved at

middle.

a}°. Fore wing vrith the

inner margin not ex-

cised before outer angle. 121. Arnamodia.
6'°. Fore wing with the

inner margin excised be-

fore outer angle, where
there is a scale-tooth ... 11^. Liopasia.

c^. Fore wing subtriangular ... 122. Condylorrldza.
b". Fore wing vrith vein 7 straight

and well separated from 8, 9.

a". Hind wing with vein 6
from upper angle of cell.

a^°. Fore wing with scale-

tooth on inner margin
before middle 137. Cynada.
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6'°. Fore wing with no scale-

tooth on inner margin.
a}^. Hind wing with the

median nervure loosely

pectinated above 145. Mnesictena.
J''. Hind wing with the

median nervure not
pectinated 146. Pionea.

b^. Hind wing with vein 6
from below upper angle
of cell 136. Prochoristin.

c*. Maxillary palpi filiform or hardly
dilated with scales at extremity.

a^. Tibise %vithout spurs 148. Aplectropus.
b^. Tibite with spurs.

aJ. Hind wing with veins 3, 4, 5
approximated for a short dis-

tance 108. Parbattia.
b''. Hind wing with veins 4, 5 ap-

proximated for a short distance,

3 separate.

a'. Hind wing with vein 7 anas-

tomosing with 8.

a'. Fore wing subtriangular, vein

3 from close to angle of cell.

dy^. Build stout IQT . Polygrammodes.
b^". Build slender.

a^^. Fore wing with the apex
acute, the outer margin
angled at vein 4 ; hind
wing with the outer
margin produced at vein 6
and excurved at middle,

a large tuft of hair at

lower angle of cell 109. Biscothyris,
6'^. Both wings with the

outer margin evenly
curved,

a'^. Frons flat and oblique,

ai^. Fore wing with vein

7 curved and ap-
proximated to 8, 9 ... 102. Azochis,

J^'. Fore wing with vein

7 straight and well

separated from 8, 9 ... 103. Crocidophora.
b^^. Frons rounded 111. Pachyzanola.

6'. Fore wing long and narrow,
vein 3 from well before

angle of cell 110. Nomophila.
6*. Hind wing with vein 7 not

anastomosing with 8 ; fore

wing long and narrow 94. Terastia.

c'. Hind wing with veins 4, 5 not
approximated towards origin.

a?. Antennae with the shaft

annulated with rings at the
joints 100, Ischnurges.

b^. Antennae with the shaft smooth
and ciliated.

a^. Hind tibife with the spurs
all long and equal \0\. Hyalobathra.

Pfioo. ZooL. Soo. —1898, No. XLI. 41
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A"". Hind tibite with tlie outer

medial spur not more
than two-thirds length of

inner.

a'°. Fore wing with vein 7
curved and approxi-
mated to 8, 9 147. ParataUinta.

6'°. Fore wiug with vein 7
straight and well separated

from 8, 9 149. Pyrausta.
b^. Frons with a long corneous prominence

with vertical edge excised in front 139. Monocona.
0^. Frons with long truncate conical pro-

minence 142. Criophthona.
d?. Frons with pointed conical promi-

nence.
'

«*. Hind wing with veins 4, 5 stalked ... \A1. Aufocosmia.
b*. Hind wing with veins 4, 5 from

cell 115. Pldyctanodes.
e^. Frons with rounded prominence.

a*. Fore wing with the apes produced
and acute, the outer margin excised

below apex 112. Rhectosomia.
b*. Fore wing with the apes not produced,

the outer margin evenly curved.

a^. Antennfe with the shaft annulate
with rings at the j oints 138. Exeristis.

6'. Antennfe with the shaft smooth.
a". Maxillary palpi dilated with

scales ; hind wing with veins

4, 5 not approximated towards
origin.

a'. Palpi fringed with long hair
below 143. Titanio.

h~ . Palpi moderately scaled 144. iV/e^a«Ja.

b'K Maxillary palpi filiform ; hind
wing with veins 4, 5 approxi-
mated for a short distance 114. Procedenia.

/"'. Frons flattened and produced to a
rounded extremity ; fore wing of male
with tufts of hair on inner margin

;

hind wing with tufts near lower angle

of cell 113. Loxoneptera.
h^. Palpi with the 3rd joint naked,

a-. Fore wing with veins 8, 9 stalked.

a?. Hind wing with vein 5 from lower angle
of cell.

a^. Frons with long corneous plate with
vertical edge 152. Cornifrons.

i'. Frons with horizontal corneous plate

excised in front 153. Tegostoma.
c*. Frons with conical prominence.

a^. Palpi extending about 2.} times
length of head \bO. Sceliodes.

b^. Palpi extending about the length

of head 151. Tlikcferia.

fZ'. Frons with rounded prominence loi. Nodiielia.

c'. Frons rounded or flat and not pro-
minent.

«°. Fore and hind wings with veins 4, 5
stalked 89. Furcivena.
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J'. Fore and hind wings with veins 4, 5
from cell,

a". Palpi with the 3rd joint down-
curved.

a', Fore wing with the apex much
produced; and falcate ; vein 7
curved and approximated to

8, 9 88. Megaphysa.
v. Pore wing with the apex not

produced, vein 7 straight and
well separated from 8, 9 90. Sameodes.

b'^. Palpi straight and not down-
curved at extremity.

a' . Antennas with the shaft smooth.
a". Palpi with the 2nd joint

fringed above and below
with hair.

aP. Fore wing with vein 7
curved and approximated
to 8, 9 21. Meroctena.

b". Fore wing with vein 7
straight and well separated
from 8, 9 92. Thlipioccras.

b"*. Palpi with the 2nd joint

fringed with very long hair

below.

rt". Fore wing with vein 7
curved and approximated
to8,9 97. Laniifem.

b^. Fore wing with vein 7
straight and well sepa-

rated from 8, 9 98. Oretmia.

c'^. Palpi with the 2nd joint

moderately fringed with hair
below towards extremity,

a". Maxillary palpi triangu-

larly scaled,

a'". Fore wing with vein 7

^
curved and approxi-
mated to 8, 9 ; build

stout ; antennae of male
bipectinate 95. Megastes.

b^°. Fore wing with vein 7
straight and well sepa-

rated from 8, 9 ; build

slight; antennae ciliated. 155. Heliotkela.

b^. Maxillary palpi slightly di-

lated with scales 93. Arckeruis.

c^. Maxillary palpi long and
filiform.

a^°. Both wings with the

outer margin excurved
at middle ; build stout . 96. Omphisa.

b^°. Both wings with the
outer margin evenly
curved; build slight ... 99. Evergest is.

b''. Antennae with the shaft annu-
late, and longer than fore wing

;

legs long and slender ; hind
wing with vein 7 anastomosing
with 8 to I of wing 160. lAneodes.

41*
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P. Hind wing with vein 5 absent, coiunident
with 4 ; 7 becoming coincident with 8 ;

antennfe annulate 159. Stenoptycha.
c^. Hind wing with vein 5 from middle of

discocellulars, 7 becoming coincident

with 8
;
palpi about three times length

of head ; antenna? annulate 161. Tineodes,

h^. Fore wing with veins 8, 9 fi-orn cell.

a'. Frons with pointed conical prominence
;

hind wing with vein 5 from above angle
of cell 157. Metaprotus.

6'. Frons with rounded prominence ; hind
wing with vein 5 from middle of disco-

cellulars 158. Simathistis.

Genus 1. Oethoraphis.

Orthoraphis Hmpsn. Moths Ind. iv. p. 251 (1896).

Palpi with the 2ncl joint porrect and fringed with hair above
and below, the 3rd upturned, well developed, and acuminate

;

maxillary palpi long and dilated with scales at extremity ; frons

rounded ; antennjB thickened and flattened ; tibiae with the outer
spurs nearly as long as the inner. Fore wing long aud narrow

;

the outer margin excised below apex and towards outer angle,

excurved at middle ; vein 3 from before angle of cell ; 4, 5 stalked ;

6 absent : 7 straight and well separated from 8, 9. Hind wing
with vein 3 from near angle of cell ; 4, 5 stalked ; 6, 7 from upper
angle, 7 anastomosing with 8, the outer margin excised below
apex and towards anal angle.

rig. 1.

Orthoraphis ohfuscata, cJ. \. (From Moths Ind. vol. iv.)

Tvjie. (l)tOBTHORAPHis OBFUSOATA Hmpsn. 111. Het. ix. p. 161, pi, 172.
f. 4. Ceylon.

(2) Oethoraphis metasticta, n. sp.

<S . Pale ochreous brown; palpi blackish at sides. Pore wing
with series of jtale dark-centred semicircular marks on medial part

of costa ; an ill-defined oblique antemedial black baud from cell to

inner margin : a speck in cell and prominent discocellular spot

;

an interrupted postmedial olack-edged white line, strongly incurved
below vein 5, bent outwards again to vein 1 ; a fine marginal
black Hue ; the base of cilia whitish. Hind \^-ing whitish ; a disco-

cellular black speck ; a short postmedial line between veins 5 and
2 ; the outer area fuscous, with a marginal black mark on vein 2

;
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a deep black patch on anal lobe crossed by a white bar ; cilia with

a white line at base, at anal lobe white witb black tips.

Hah. Khasis; Mindoro. Exj). 18 mm. Type in Coll. Eoth-

schild.

Genus 2. Xeueophxsbta.

Neurophyseta Hmpsn. A. M. N. H. (6) xvi. p. 333 (1895).

Palpi with the 2nd joint porrect, the 3rd well developed, up-

turned and acuminate ; maxillary palpi filiform ; frons rounded

;

antennae of male thickened and flattened; tibiae with the spurs

long and nearly equal. Tore wing with the apex rectangular;

vein 3 from near angle of cell ; 4, 5 from angle ; 7 straight and

well-separated from H, 9, to which 10 is approximated. Male with

a glandular swelling on vein 1 before middle. Hind wing with

veins 3, 4, 5 from angle of cell ; 7 from before upper angle and

anastomosing with 8.

Fig. 2.

Neurophyseta clymenalis, (^ . f

.

Type. tNEUEOPHTSETA CLYMENALIS Wlk. xvii. 459. Neotropical region.

\Hydrocampa laothoealis Wlk. xvii. 4G0.

t „ lauclamialis Wlk. xix. 959 (var.).

fLeucocJiroma siihpuralis Wlk. xxxiv. 1353.

Stenia lyrcestrictulis Led. Wien. Ent. Mon. 1863, p. 502, pi. 18.

f. 12.

Genus 3. Psephis.

PsepMs Guen. Delt. & Pyr. p. 257 (1854).

Palpi upturned, the 2nd joint fringed with long hair in front

and hardly reaching vertex of head, the 3rd long, naked, and

Pig. 3.

Psephis myrmidonalis, cJ . f

.

acuminate ; maxillary palpi strongly dilated with scales ; frons

rounded; antennae almost simple; tibiae with the spurs long and
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nearly equal. Fore wing with vein 3 from near angle oE cell ; 4,

5

from angle ; 7 straight, and well separated from 8, 9 ; 10, 11
stalked, and closely approximated to 8, 9. Hind wing with the
median nervure strongly pectinated ; vein 3 from near angle of

cell ; 4, 5 approximated for a short distance ; 6, 7 from upper
angle, 7 anastomosing with 8.

'I'ype- PsEPHis MYRMiDONALis Gruen. Delt. & Pyr. p. 257, pi. 7. f . 8. Brazil.

Scyhalista trifunalis Led. Wien. Ent. Mon. 1863, p. 455, pi. 18.

f. 16.

Genus 4. Gokodiscus.

Oonodiscus Warr. A. M. N. H. 1891, i. p. 430.

Palpi upturned, the 2nd joint fringed with hair in front and
reaching above vertex of head, the 3rd well developed and acumi-
nate ; maxillary palpi triangularly dilated with scales ; frons

rounded ; antennfe somewhat laminate ; tibiae with the outer spurs
two-thirds length of inner ; abdomen long. Fore wing with vein

3 from before angle of cell ; 4, 5 well separated at origin ; 7
curved but not approximated to 8, 9, from which 10 is well sepa-

rated. Hind wing with the median nervure pectinated above ; vein

3 from before angle of cell ; 4, 5 from angle ; 6, 7 shortly stalked,

7 anastomosing with 8.

Fig. 4.

Gonodiscus amplalis, cJ . t-

Type. (l)tGoNODisciis amplalis Warr. A. M. N. H. 1891, i. p. 430.

Chili

(2)tGoN'ODiscirs austealiensis, n. sp. (Plate XLIX. fig. 1.)

Straw-yellow ; thorax tinged with orange. Fore wing with a
brown fascia on costa from base to the curved brown antemedial
line, ^^'hich is thick ; the postmedial thick brown line excurved at

middle, the terminal area from just beyond it suffused with brown
;

a terminal series of brown points on yellow marks. Hind wing
slightly suffused with fuscous and with traces of a curved sub-
terrainal line.

The 3rd joint of palpus is shorter and more obtuse than in

amplalis.

Hah. W. Australia, Sherlock E.. (^Clement)
;
Queensland, Coomoo

{Barnard). Exp. 20 mm.
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Genus 5. Homophysa.

Homo])hysa Guen, Delt. & P_yr. p. 364 (1854).

Palpi upturned, the 2nd joint reaching vertex of head, tufts

of hair at extremity of 1st and 2nd joints ; the 3rd well developed
and acuminate ; njaxillary palpi long and filiform ; antennae

of male thickened and flattened ; tibiae with the outer spurs two-
thirds length of inner. Eore wiug with vein 3 from near angle
of cell; 7 straight and well separated from 8 and 9; 10, 11
stalked. Hiud wing with the median nervure slightly pectinated

above ; veins 4, 5 approximated for a short distance ; 6, 7 from
upper angle, 7 anastomosing with 8.

Fig. 5.

Homophysa glaphyralis, (^ . f.

Type. (1) Homophysa glaphyralis Guen. Delt. & Pyr. p. 366 ; Led.

Wien. Ent. Mon. 1863, pi. 18. f. 14. U.S.A.
fScojiula stipataJis Wlk. xxxiv. 1460.

Homophysa albolineata Grote, Can. Ent. x. p. 28.

(2) Homophysa sesquisteialis Hiihn. Zutr. ii. 29, 185. ff. 369,
370. U.S.A. ; Honduras.

fZebronia dimotalis Wlk. xxxiv. 1346.

(3)tHoMorHYSA EENiouLALis Zell. Verh. z.-b. Ver. Wien, 1872,

p. 526. U.S.A.

(4) Homophysa ikvisalis Guen. Delt. & Pyr. p. 361.

U.S.A. ; Cayenne,
t „ lentiflualis Zell. Verh. z.-b.Ver. Wien, 1872, p. 525.

(5)+HOMOPHYSA DECISA Wlk. XXXV. 1963.

Jamaica ; Brazil ; Argentina.

(6) Homophysa pulminalis Led. Wien. Ent. Mon. 1863, p. 455,
pi. 18. f. 13. U.S.A.

(7)tHoMOPHYSA polycyma, n. sp. (Plate XLIX. fig. 4.)

d . Head and thorax bright yellow, mixed with white ; abdomen
ochreous, with fine white segmental lines. Fore wing orange-
yellow, with six strongly dentate white transverse lines ; the area
from middle to near termen white suffused with brown, except
towards costa ; a terminal white line. Hind wiug whita, with
indistinct curved postmedial line.
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2 with the hind wing slightly suffused with fuscous except
towards costa and inner margin.

Hab. Brazil, Castro Parana. Exp. 16 mm.

(8)tHoMorHTSA BiLiNEALis Wlk. xxxiv. 1346. U.S.A.; Venezuela,

t „ jjerejiiptalis Grote, Can. Ent. x. p. 28.

(9)tHoMOPHTSA LETJCOSTiCTALis Hmpsu. A. M. X. H. 1895, ii.

p. 334. TV. Indies.

(lO)tHoMOPHYSA FALCATALIS HmpsD. A. M.. X. H. 1895, ii.

p. 333. W. Indies.

Aitftorum.

Eomophysa micraUs Guen. Delt. & Pyr. p. 366. Brazil.

„ cramhidaJls Snell. Tijd. v. Ent. xxx. p. 62, pi. 5. f. 5.

Curasao.
Orobena rehtctalis Hulst, Tr. Am. Ent. Soc. liii. p. 156. U.S.A.
Botys psi/chu-alis Hulst, Tr. Am. Ent. Soc. xiii. p. 149. U.S.A.
Homojihysa dolatalis Mdschl. Abh. Senck. Gres. xvi. p. 321.

Porto Eico.

Genus 6. Sctbalista.

Scylalista Led. "Wien. Ent. Mon. 1S63, p. 455.
Eupoca AVarr. A. M, N. H. (6) viii. p. 63.

Palpi upturned, the 1st joint fringed with hair in front, the 2nd
reaching vertex of head, the 3rd well developed and acuminate

;

maxillary palpi long and filiform ; frons flat and oblique ; antennae
of male laminate ; tibiae with the spurs long and nearly equal.
Fore wing with the inner margin fringed with hair at middle ;

rein 3 from before angle of cell ; 4, 5 from angle ; 7 straight and
well separated from 8, 9; 10, 11 free. Hind wing with the
median nervure pectinated above ; vein 3 from angle of cell ; 4,

5 approximated for a short distance ; 6, 7 from upper angle,

7 anastomosing \vith 8.

Fig. 6.

Scybalista hifascialis, ^J . |-.

(l)tSCXBAIiTSTA LErCOLEPIA, n. Sp.

2 . Head and thorax black, with long white scales ; abdomen
ochreous white, with some black dorsal suffusion on medial seg-
ments. Fore wing black, the base of inner margin white ; lono-

white scales on basal area ; an obscure white antemedial line
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angled below costa and then very oblique ; a medial white line

angled on vein 2, the area between it and the postmedial line

suffused with white and with a white discoidal lunule ; the post-

medial line angled below costa, then incurved to inner margin, the

area beyond it brown with terminal series of black points. Hind
wing yellowish white ; with traces of curved postmedial series of

black points and prominent marginal series.

Hob. Brazil, Castro Paraiia {Jones). Exp. 20 mm.

(2)tScTBALisTA BiFASCiALis Wlk. xxvii. 59. Brazil ; Peru.

fEitjioca cinerea Warr. A. M. N. H. (6) viii. p. 64.

(3)tScTBALi8TA ACTJTALis Warr. A. M. N. H. (6) viii. p. 63. Peru.

(4)tScxBALiSTA siJBDUCTALis Wlk. xxxiv. 1229. Venezuela.

(5)*ScTBALiSTA PRUSALis Druce, Biol. Centr.-Am., Het. ii. p. 205,

pi. 60. f. 18. Guatemala.

Type. (6) Sctbaiista eestiokaiis Led. "Wien. Ent. Mon. 1863, p. 455,
pi. 18. f. 15. U.S.A. ; Venezuela.

(7)tSc¥BALiSTA CAKALis "Wlk. xTxv. 1717. St. Domingo.

(8) Scybalista semifeheealis, n. sp.

Head, thorax, and abdomen ferruginous brown and grey. Fore
wing ochreous, irrorated and suffused with ferruginous brown ; an
antemedial grey line with dark outer edge strongly angled below
costa ; a postmedial grey line with dark inner edge strongly

excurved beyond cell ; outer area suffused vrith grey ; some ill-

delined marginal dark specks with white specks on their inner side

towards apex. Hind wing pale, with traces of a curved post-

medial line ; the outer area suffused with brown ; a fine dark
marginal line.

Hab. British Guiana ; Brazil. Exp. 18 mm.

Genus 7. Stmphtsa, nov.

Palpi upturned, the 1st and 2nd joints with tufts of hair in

front, the 2nd not reaching vertex of head, the 3rd well

Symphysa siclphuralis, cJ . f

.

developed and acuminate ; maxillary palpi long and filiform : frons

rounded ; antennae laminate ; tibiae with the outer spurs about hal
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the length of inner. Fore wing with vein 3 from close to angle

of cell ; 4, 5 from angle ; 7 straight and well separated from 8, y
;

10, 11 free. Hind wing with vein 3 from angle of cell; 4, 5
approximated for a short distance ; 6, 7 from upper angle, 7
anastomosing with 8.

Type. (1) Stmphysa sulphuealis, Cram. Pap. Exot. iv. p. 113, pi. 348. E.

Brazil.

Pyralis lepiddlis. Cram. Pap. Exot. iv. p. 161, pi. 371. K.

(2) Symphts.v AircENALis, Wlk. Trans. Ent. Soc. iii. 1, p. 123.

Brazil.

(3)tSYMPHTSA EEiPALis, Grote, Can. Ent. x. p. 29. U.S.A.

Botys saluialis, Hulst, Tr. Am. Ent. Soc. xiii. p. 150.

Genus 8. Mokocofxopeea, nov.

Proboscis well developed
;
palpi upturned, the 2ud joint reach-

ing well above vertex of head, the 3rd well developed, the 2nd and
3rd joints thickly clothed with scales in female, in male fringed on

inner side with long thick hair ; maxillary palpi greatly dilated

with scales at extremity and nearly as long as the labial ; antennae

laminate ; tibise with the spurs very long ; abdomen of male with

a collar-shaped ventral valve towards extremity fringed with

long curved scales and covering a small white patch. Pore wing
with the apex produced into a small lobe, the outer margin excised

below it, then greatly excurved at middle ; vein 3 from well before

angle of cell ; 4, 5 from angle ; 6 from below upper angle ; 7

straight; 8, 9 strongly stalked; 10, 11 from cell. Hind wing
with Acin 3 from before angle of cell ; 4, 5 from angle ; 6, 7 from

upper angle, 7 anastomosing with 8 ; the costa of male greatly

arched, with a furrow just above cell, a fringe of long hair from

medial part of costa, and a tuft of long curved hair towards apex

covering a small glandular swelling at apex, all on upperside.

Pig. 8.

Monoccyptojycra eci)ietallescens, (S . \.

Tyjje. MojfocoPiOPEfiA ecmetallescens, n. sp.

Ochi-eous white
;
palpi fulvous. Pore wing Avith two oblique

fulvous strigve from middle of costa, a difl'used fulvous patch below

end of cell with short oblique black striga on it : an obli([ue

fulvous striga from costa beyond middle with fulvous beyond it

diffused to apex, where there is a small white spot with silvery
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outline ; the margin purplish silver. Hind wing suffused with

fuscous ; a broad purplish silver marginal band, with darker mark
towards anal angle.

Hah. Amboina. Exp. 20 mm. Types in Coll. Rothschild and

B.M.

Genus 9. Voliba.

Galrisa Wlk. xxxiv. 1266 (1865), preocc.

Voliha Wlk. xxxv. 1983 (1866).

Stereoscopa Meyr. Trans. Ent. Soc. 1885, p. 4-18.

Palpi upturned, the 2ud joint not reaching vertex o£ head and
fringed with long hair in front, the 3rd long aud acuminate

;

maxillary palpi short and filiform ; frons rounded; antennas annu-

late, the basal joint dilated. Fore wing long and narrow ; veins

3, 4, 5 from angle of cell ; 7 straight and well separated from 8, 9,

to which 10 is approximated. Hind wing with the median nervure

pectinated above ; veins 3, 4, 5 from angle of cell ; 6, 7 from upper

angle, 7 anastomosing with 8.

Fig. 9.

Voliba scoparialis, (J

.

Type. fYoLiBA scopaeiaiis Wlk. xxxiv. 1266. Australia.

Genus 10. Lipocosma.

Lipocosma Led. Wien. Ent. Mon. 1863, p. 448.

Palpi upturned, the 1st and 2nd joints with tufts of hair in

front, the 2nd hardly reaching vertex of head, the 3rd well deve-

loped and acuminate ; maxillary palpi small and nearly filiform ;

Fig. 10.

Lipocosma sicalis, (5 . i.

frons rounded ; antennae laminate ; tibiae with the spurs long and
nearly equal. Fore wing \^ith tuft of scales on inner margin near
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base ; vein 3 from close to angle of cell ; 4, 5 from angle ; 7 straight

and well separated from 8, 9 ; 10 arising free, then anastomosing
with 8, 9, or free. Hind wing with the median nervure pectinated

;

a tuft of scales on inner area below end of cell ; veins 3, 4, 5 from
angle of cell ; 6, 7 from upper angle ; 7 anastomosing with 8.

Type. (l)tLiPocosM:A sicalis Wlk. xix. 942, U.S.A.
Pyralis jperfusalis Wlk, xxxiv. 122G,

(2) LiPOCOSMA FULiGixosALis Feruald, Ent. Am. iv. p. 37. U.S.A.

(3)tLlPOCOSM:A NIGEIPICTAXIS, n. sp.

$ . White ;
palpi pale rufous ; abdomen with some fuscous on

dorsum towards base. Fore wing with oblique subbasal line, the

whole area bej'ond it pale reddish yellow ; traces of a waved dark
antemedial line ; an oblique striga from costa above end of cell ; a

postmedial dark line excurved from costa to vein 3, then bent
inwards and sinuous. Hind wing pale rufous-yellow ; a black

speck near base of inner area, the tuft of scales below end of cell

prominent and black ; a postmedial black line, obsolete towards
costa, angled inwards on vein 2, and with prominent black band
beyond it towards anal angle.

Hah. Espiritu Santo. Exp. 16 mm.

Auctorum.

Lipocosma hehescalis Moschl. Abb. Senck. Ges. xvi. p. 316.

Porto Bico.

Genus 11. Catapsephis, nov.

Palpi upturned, the 3rd joint long and acuminate ; maxillary

palpi istrongly dilated with scales ; anteuuae laminate ; tibiae witli

the spurs very long. Eore wing with veins 3, 4, 5 from angle of

cell ; 7 straight and well separated from 8, 9 ; 10, 11 stalked.

Hind wing with veins 3, 4 from angle of cell ; 5 from just above

angle; 7 anastomosing with 8.

ris. 11.

Caiajjsephis apicijmyicia, c^ . f

.

Type. Catapsephis apicipuncta, n. sp.

cS . Head, thorax, and abdomen orange and white ; the extremity

of 2nd joint of palpi and the maxillary palpi with black rings ; fore

and mid femora with black points at extremity ; wings whitish.

Fore wing with the costal area orange ; a cur\ed antemedial band

;
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a black discocellular spot ; a postmedial line strongly excurved
beyond cell, then retracted to below end of cell, and with diffused

orange on its inner side ; a broad orange subraarginal band ; a

curved black line just inside margin, bent outwards and expanding
into a black spot at apex, and with some fulvous and blackish marks
beyond it at middle and outer angle. Hind wing with subbasal
orange line ; a black discocellular spot ; a postmedial orange line

retracted at vein 3 to below end of cell ; a sinuous submarginal
band not reaching anal angle ; a sinuous black line just inside

margin with some fulvous and black marks beyond it.

Hah. Fergiisson I., N. Guinea {Meeh). Exp. 18 mm. Type in

Coll. Eothschild.

Genus 12. Sttfetula.

Sufetula Wlk. six. 946 (1859).

Mirohriga Wlk. xxvii. 131 (1863).
Lcetrina Wlk. xxvii. 132.

PseudoeJioreutis Snell. Tijd. v. Eat. 1880, p. 202.

Palpi upturned, the 2nd joint moderately scaled and not reaching
vertex of head, the 3rd well developed and acuminate ; maxillary
palpi long and dilated with scales ; frous rounded ; a tuft of hair

between the antennae, which are annulate ; spurs of equal length.

Fore wing with the outer margin excised below apex ; vein 3 from
before angle of cell ; 4, 5 from angle ; 7 and 10 well separated
from 8, 9. Hind wing with vein 3 from before angle of cell ; 4, 5
from angle ; 6, 7 from upper angle, 7 anastomosing with 8 ; the
outer margin excised below apex and towards anal angle.

Fig. 12.

OR

Sufetula sunidesalis, c?. \. (From Moths Ind. vol. iv.)

Sect. I. Palpi of male with the 3rd joint dilated, fringed with long
hair on inner side, and recurved over head ; maxillary palpi
triangularly scaled, with thick hair extending about three times
length of head.

(1) SUTETTJLA KACEOPALPIA, n. Sp.

Head, thorax, and abdomen fuscous and white ; maxillary palpi
tinged with ochreous. Fore wing fuscous, with obscure whitish
subbasal patch; shght white marks representing the antemedial
line ; a I unulate medial white patch in and below the cell ; two
discocellular points ; traces of a postmedial line, most distinct

towards costa and highly excurved below it ; a submarginal
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waved line interrupted above and below middle and expanding

below the lower gap ; a black marginal line interrupted by a

white patch below middle. Hind wing with the base white ; a

broad antemedial white band narrowing to inner margin, where
there is a white point inside it ; a patch beyond the cell ; four sub-

marginal spots ; a black marginal line interrupted by patches of

white between middle and anal angle ; cilia of both wings white.

The type from Fergusson I. has a white spot inside the curve

of postmedial line of fore wing, which is wanting in specimens

from Araboina and Banda.
Hah. Amboina ; Banda ; Fergusson I. Exp. 16 mm. Types in

Coll. Eothschild and B.M.

Sect. II. Palpi of male normal.

Type. (2) Sxtfetitla stwidesalis Wlk. six. 947. Sikhim ; Assam ;

Ceylon ; Malayan subregion.

fMifobriga albicans "Wlk. xxvii. 132.

fLcetrina flexuUs Wlk. xxvii. 132.

Pseudochoreutis choreutalis Snell. Tijd. v. Fnt. 1880, p. 202, &
1883, pi. 6. f. 8.

(3)tSDFETULA eectifascialis Hmpsn. Moths Ind. iv. p. 253.

Ceylon.

(4)tSuFETUi,A DiMiNUTAtis Wlk. xxxiv. 1315.

St. Vincent ; Hondm-as.
ffifdrocampa d&matrialis, Druce, Biol. Centr.-Am., Het. ii.

'

p. 276, pi. 63. f. 25.

(5)tSujFBXULA HEinoPHTHALMA Meyr. Trans. Eut. Sac. 1884,

p. 286. Australia.

Genus 13, Erpis.

Erpis Wlk. xxvii. 133 (1863).

Palpi upturned, the 2ud joint not reaching vertex of head, the
3rd well developed and slightly acuminate ; maxillary palpi as long

as the labial and dilated with scales ; antennae of male thickened.

Fig. 13.

Erpis macularis, (J

.

Fore wing AAdth vein 3 from before angle of cell ; 4, 5 from angle
;

7 straight and well separated from 8, 9. Hind wing with vein 3
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from before angle of cell ; 4, 5 from angle ; 6, 7 from upper angle,

7 anastomosing with 8.

Type. tEnPis maculaeis Wlk. xxvii. 133. Borneo.

Genus 14. Massepha.

MassepJia Wlk. xdi. 488 (1859).

Palpi upturned, the 2n(i joint moderately fringed \vith scales in

front and not reaching vertex of head, the 3rd well developed and

acuminate ; maxillary palpi minute ; frons rounded ; antennae of

male annulated; tibite with the outer spurs two-thirds length of

inner. Fore wing with the apex acute and somewhat produced
;

veins 3, 4, 5 from angle of cell ; 7 well separated from 8, 9, to

which 10 is approximated. Hind wing with the cell short
; _

veins

3, 4, 5 from angle ; 6, 7 from upper angle, 7 anastomosing with 8.

rig. 14.

Massepha absolutal (From Moths Ind. vol. iv.)

Sect. I. Hind wing with the outer margin excised below apex,

and three times between vein 5 and anal angle.

(1) Massepha phces^icobapta, n. sp. (Plate XLIX. fig. 3.)

(S . Head, thorax, and abdomen white mixed with ferruginous

red and brown. Fore wing white ; the basal area marked with

red and brown, except towards costa on which there is a black

basal speck followed by a reddish spot ; two blackish marks near

base of inner margin ; an indistinct curved white antemedial line

dehned towards costa by two black specks on its outer edge ; the

postmedial area with a triangular red patch from below costa, its

apex on vein. 1, followed by a large brownish patch with dentate

outer edge, its base or inner margin extending from middle to near

outer angle, traversed by a sinuous white postmedial line defined

by black and excurved at middle, and with some red on its outer

side on inner margin ; the discocellulars and extremity of median

nervure white ; a waved black submarginal line with brownish

marks beyond it and a black mark at middle. Hind wing with

the basal half white mottled with red and brown, bounded by a

sinuous white medial line defined by red on inner side, and with

a broad diffused area of red shading into brown beyond it ; a sub-

marginal red-brown black-defi.ned band running out to the margin

at vein 5, then following the margin, and with an apical leaden-grey

patch beyond it.

Hab. Pergusson IsL, N. Gruinea. Eup. 36 mm. Type in Coll.

Kothschild.
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Sect. II. Hind wing with the outer margin slightly indented
below veins 6 and 7.

Type. (2)tjMASSEPHA absoltjtalis, Wlk. xvii. 489.

India ; Ceylon ; Java ; Celebes.
Physematia pollutalis Snell. Tijd. v. Ent. xxiii. p. 240, & xxvii.

pi. iv. f. 10, 10 a.

(3) Massephia bengalensis Moore, Lep. Atk. p. 211, N.E. India.

(4)*Massepha entepheiadia, n. sp.

$ . White ; palpi with black spot at end of 2nd joint ; thorax
and abdomen slightly tinged with fulvous ; the latter with a dorsal
black point on subterminal segment. Fore wing with the basal
area pale fulvous ; a black spot near base of costa ; a curved pale
fulvous antemedial line arising from a black spot on costa ; a pale
fulvous point in cell and diffused spot on discocellulars ; the post-

medial line arising from a black point on costa, oblique from costa
to vein 2, where it is retracted to below end of cell ; terminal area
pale fulvous ; a black point at apex. Hind wing with traces of

antemedial line ; a fuscous discoidal point ; the terminal half pale
fulvous with a fuscous tinge ; a postmedial fuscous line bent
outwards between veins 5 and 2, then retracted to below end of

cell, and defined by white on outer side ; both wings with a fulvous
line through cilia.

Hah. AVarri, Niger. Exp. 16 mm. Type in Coll. Eothschild.

(5)t3lASSEPHA GRACILIS, n. Sp.

d . White tinged with very pale brown. Fore wing with the
basal area, diffused ante- and postmedial bands, and a marginal
patch below apex very pale bro\A u ; the postmedial baud outwardly
bounded by a straight line from costa to vein 5. Hind wing with,
diffused pale brown ante- and postmedial bands and patch on
apical area.

Hab. Espiritu Santo. Exp. 14 mm.

Sect. III. Hind wing with the outer margin evenly curved.

(6) Massepha carbokalis Warr. A. M. N. H. (6) xvii. p. 148.

Assam.
(7)*Massepha grammalis Guen. Delt. & Pyr. p. 249.

Panama ; Cayenne ; Brazil.

Botys asiusalis Wlk. xviii. 626.

BlepTiaromastyx romalis Druce. Biol. Centr.-Am., Het. ii.

p. 270, pi. 63. f. 4.

(8)tMASSEPHA FULTALis, n. sp. (Plate XLIX. fig. 2.)

(S . Head, thorax, and abdomen fulvous mixed with black

;

wings fulvous. Fore wing with some black suffusion at base and
on costa ; a diffused medial band obtusely angled on median
nervure ; a lunulate mark beyond the cell extending from costa to
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vein 4 ; a terminal band dentate inwards above vein 5. Hind
wing with terminal blackish band and traces of a medial band.

Hah. Brazil, Castro Parana. Exp. 12 mm.

Genus 15. Atji-aoopteea.

Aulacojyfera Hmpsn. Moths Ind. iv. p. 254 (1896).

Palpi upturned and slender, the 2nd joint reaching vertex of

head, the 3rd long and acuminate ; maxillary palpi filiform ; frons

rounded ; antennae annulate ; tibise with the outer spurs about
two-tliirds length of inner. Pore wing with vein 3 from before

angle of cell ; 4, 5 from angle ; 7 straight and well separated from

8, 9, to which 10 is approximated; male with vein 11 curved and
running round a furrow of somewhat ribbed membrane below the

costa. Hind wing with vein 3 from angle of cell ; 4, 5 approxi-

mated for a short distance ; 6, 7 from upper angle.

Fig. 15.

Aulacoptera fuscinervalis, c?. (From Moths Ind. vol. iv.)

Type. AuLACOPTEEA FuscrNEEVAXis Swinh. A. M. N. H. (6) xxi. p. 300.

Assam ; Pulo Laut.

Genus 16. Xanthomel^ka.

XanthomeTcena, Hmpsn. Moths Ind. iv. p. 255 (1896).

Palpi upturned, the 2nd joint reaching vertex of head, the 3rd
well developed and acuminate ; maxillary palpi small and filiform ;

frons rounded ; antennse of male thickened and flattened ; tibiae

with the outer spurs half the length of inner ; abdomen long and

Xanthomelmna sckematias, (^ . (From Moths Ind. vol. iv.)

slender, with large protrusible anal tufts. Pore wing long and

rather narrow ; the cell short ; vein 2 from angle ; 3 approxi-

mated for some distance to 4, 5, which are on a long stalk ; 7

Peoc. Zool. Soc—1898, No. XLn. 42
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curved and approximated to 8, 9 ; male with a large tuft of scales

on underside iu end of cell from subcostal nervure met by a slight

fringe from median nervure ; female with slight fringe from sub-

costal nervure. Hind wing with the cell short ; vein 3 from
angle ; 4, 5 approximated for some distance ; 6, 7 shortly stalked.

Ti/2}e. XANXHOMELiENA scuEMATiAS Meyr. Trans. Eat. Soc. 1891, p. 458.

Burma.

Genus 17. Ehimphaleodes.

Rhimphaleodes Hmpsn. 111. Het. ix. p. 174 (1893).

Palpi upturned, the 2nd joint reaching vertex of head and
slightly scaled iu front, the 3rd well developed and acuminate

;

the maxillary palpi fihform ; frons rounded ; antennae of male
with the basal joint dilated and with tufts of hair from inner side,

the shaft minutely ciliated, excised at base, and fringed with scales

on inner side for a short distance ; tibisB with the outer spurs

short ; hind tibiae of male with a tuft of long scales from extremity,

the 1st joint of tarsus fringed with long scales on each side at base.

I'ore wing with veins 3, 4, 5 well separnted at origin ; 7 curved
and approximated to 8, 9 for some distance ; 10 also approximated
to 8, 9, Hind wing with veins 3, 4, 5 from angle of cell ; 6, 7
from upper angle, 7 anastomosing with 8.

Eig. 17.

Ehimphaleodes macrostiffvia, (^ . \. (From Moths Ind, vol. iv.)

Type tEniMPHALEODES maceostigma Hmpsn. 111. Het. ix. pi. 174. f. 9.

Ceylon ; Pulo Laut.

Genu? 18. Entepheia.

Entephria Led. Wien. Ent. Mon. 1863, p. 428.

Pycnarmon Led. Wien. Ent. Mon. 1863, p. 442.

Aripana Moore, Lep. Ceyl. iii. p. 312 (18S6).

Satanastra Meyr. Trans. Ent, Soc. 1890, p. 442.

Palpi upturned, the 2nd joint broadly scaled in front and
reaching vertex of head, tb- 3rd long and acuminate ; maxillary

palpi minute and filiform ; frons rouuded ; tibiae with the outer

spurs about half the length of inner ; abdomen with lateral tufts
' on terminal segments. Fore wing with veins 3, 4, 5 from angle

of cell ; 7 well separated from 8, 9, to which 10 is approximated.
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Hind wing with veins 3, 4, 5 from angle of cell, which is short

;

6, 7 from upper angle, 7 anastomosing with 8.

rig. 18.

Entephria jaguaralis, (J. \. (From Moths Ind. yol. iv.)

Sect. I. (Pi/cnarmon). Antennae of male with the shaft thickened

at about one-third length, where there is a cleft fringed with

hair on each side.

A. Antennse of male M'ith a tuft of hair projecting from the

upperside of the cleft and diminishing scale-teeth beyond
it for a short distance.

(1) ElfTEPHEIA JAGUAEAIIS GuBU. Delt. & Pyr. p. 283.

Himalayas ; Assam ; Malayan
subregion to Solomons.

B. Antennse of male without tuft of hair from the cleft and
scale-teeth beyond it.

(2)tENTEPHEiA TiEGATALis Moore, P. Z. S. 1867, p. 92, pi. 7. f . 9.

Himalayas ; Assam ; Ceylon.

(3)tENTEPHEiA ABBAXAiis Wlk. xxxiv. 1349. N.E. India.

(4)tENTEPHEiA BECEPTALis Wlk. xvii. 473 ( $ ). Brazil.

Sect. II. (Entephria). Antennse of male simple and ciliated.

A. Pore wing of male below with a fringe of large curved scales

in the cell arising from the subcostal nervure.

(5)tENTEPHEiA ALBOFLAvALis Moore, Lep. Atk. p. 220.

Sikhim ; Andamans.

B. Pore wing of male with no fringe of scales in the cell below.

(6)*Entbpheia deiconalis Wlk. xix. 966. Brazil.

(7) Entepheia diaphana Cram. Pap. Exot. ii. p. 26, pi. 113. f. Gr.

Zambesi.

(8) Entepheia CEiBEATA Pabr. Ent. Syst. iii, 2, p. 215 (1794).

Oriental and Australian regions.

Pycnarmon caberalis Gueu. Delt. & Pyr. p. 284.

42*
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fZebronia abdicalli Wlk. xvii. p. 480 ; Led. Wien. Ent. Mon.
1863, pi. 17. f. 12.

C'onchi/lodes corycialis Snell. Tijd. v. Eat. xxiii. p. 238, & ixvii.

pi. iv. f. 6.

(9)tExTEPHRiA. MEEiTAiis Wlk. xvu. 479. Oriental region ;

fZehronia phxippusalis Wlk. xvii. 48.5. Australia ; Venezuela.
C'onc7i>/lodes haptalis Snell. Tijd. v. Ent. 1880, p. 238, & 1884,

pi. 4. f. 7.

Arijiuna annulata Warr. A. M. N. H. (6) xviii. p. 168.

(lO)tEisTEPHEiA GLArciAS Mej^r. Trans. Ent. Soc- 1894, p. 459.

Pulo Laut.

(ll)tEifTEPHRiA LACTiFERALis, Wlk. xvii. 480 ; Hmpsn. 111. Het.
ix. pi. 173. f. 28. Japan; Oriental region.

"fZebronia argyria Butl. 111. Het. iii. p. 76, pi. 59. f. 8.

C'o)ic7iylodes jKtucijnmctalis Snell. Traus. Ent. Soc. 1890, p. 633,

pi. xix. f. 2.

(12)tExTEPHEiA MACEOTis Meyr. Trans. Ent. Soc. 1897, p. 87.

Talaut.
(13)tENTEPHEiA (EEiFEEALis Moore, P. Z. S. 1877, p. 618.

Andamans.

(14) Entepheia eadiata Warr. A. M. N. H. (6) xviii. p. 169.

Assam.

(15) Entepheia MAEGiJfALTS Snell. Trans. Ent. Soc. 1890, p. 635.

S. Leone ; X.E. India ; Malacca.

(16) Entepheia idalis Wlk. xvii. 485. Borneo ; Amboina ;

]N. Guinea.

(17) Entepheia letinia Cram. Pap. Exot. iv. p. 131, pi. 357. K.
Zehronia hunusalis Wlk. xix. 967. Brazil.

(18)tENTEPiiEiA nebulosalis Hmpsn. Jouru. Bomb. Xat. Hist.

Soc. iued. Ceylon.

(19)tENTEPHEiA aegentioincta, n. sp.

9 . Wbite
; palpi black above

;
patagia and basal segment of

abdomen with paired black spots ; terminal segments of abdomen
yellowish, with silvery and black rings, the anal segment with
paired black spots. Fore wing with an ochreous tinge ; three

oasal black spots ; an antemedial line arising from a black spot on
costa : both wings with a prominent discocellular spot ; a post-
medial line oblique from costa to vein 5, then minutely dentate
and at vein 2 retracted to below angle of cell ; a marginal orange
band, « ith a black line on its inner edge followed by a white line

defined inwardly by fuscous ; some marginal black specks.

Hah. New Guinea. Exp. 22 mm.

(20)tENTEPHRtA PANTHEEATA, Butl. El. Het. ii. p. 59, pi. 39. f. 4.

Japan.
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(21)tENTEPnEIA DIVABICATA, D. Sp.

Head, thorax, and abdomen pale fulvous and brown ; anal

tuft with a black band before it and black below in male. Eore

wing pale fulvous ; two subbasal dark lines ; a small annulus in

cell with line from it to inner margin ; a discoceilular reniform

spot filled in with fulvous ; a postmedial strong black line straight

from costa to vein 2, then retracted to angle of cell and irregular,

the area beyond it suffused with brown. Hind wing paler, with

discoceilular annulus ; ill-defined postmedial line slightly retracted

at vein 2, the area beyond it suffused with brown : both wings

with dark marginal line.

Hob. Sao Paulo {Jones). Exp. 26 mm.

(22)tENTEPHRlA STLEPTALIS, n. Sp.

Palpi and frons fuscous, the former with the end of 2nd joint

ochreous ; bead, thorax, and abdomen ochreous tinged with olive,

the last with brownish dorsal bands. Pore wing ochreous tinged

with olive and irrorated with olive-brown scales ; the costal area

and a broad terminal area suffused with brown ; an antemedial

dark line obtusely angled on median nervare ; a point in cell and
prominent discoidal lunula ; the postmedial line marked by points,

bent inwards to costa, strongly excurved between veins 5 and 2,

then retracted to near angle of cell and bent outwards again ; a

terminal series of black points. Hind wing whitish ; a black dis-

coidal point ; the postmedial line very strongly bent outwards

between veins 5 and 2 ; termen suffused with brown ; a terminal

series of black strigae; a brown line through ciUa.

Hah. Ecuador, Loja. Exji. 40 mm.

(23)tENTEPHIlIA CBOCALIS, n. Sp.

Grolden yellow ; head and anterior half of thorax purplish

fuscous ; abdomen tinged with fuscous. Pore wing with the

costal half purplish fuscous, its lower edge indented beyond lower

angle of cell ; a dark point on base of inner margin ; an obliquely

curved antemedial black line ; a discoceilular hne ; a postmedial

line obliquely angled below costa, slightly bent inwards below
vein 3 and reduced to points, a wedge-shaped yellow mark beyond
it on costa. Hind wing with discoidal point ; tlie postmedial line

represented by a sinuous series of points excurved beyond cell ; a

purplish fuscous apical patch.

Hah. Pergusson I., N. Guinea {Meek). Exp. 22 mm.

Type. (24) Entepheia pe^ruptalis Led, Wien. Ent. Mon. 1863, p. 428,

pi. 16. f. 8. Amboina; Pergusson Island.

Genus 19. Rayanoa.

Savanoa Moore, Lap. Ceyl. iii. p. 284 (1885).

Palpi obliquely upturned and not reaching vertex of head, the
2nd joint broadly fringed in front, the 3rd well developed and
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acuminate ; maxillary palpi short and filiform ; frons flat and.

oblique ; antennse of male minutely ciliated ; tibiae with the spurs

long and nearly equal. Tore wing with the apex somewhat pro-

duced and the outer margin oblique ; veins 3, 4, 5 from angle of

cell, 7 well separated from 8, 9, to which 10 is approximated.

Hind wing with the cell short ; veins 3, 4, 5 from angle ; 6, 7
from upper angle, 7 anastomosing with 8.

Kg, 19.

Bavanoa xij)Malis, (^ (From Moths Ind. vol. iv.

Type. Ratanoa xiphialis Wlk. xvii. p. 483.

fZebronia bilineolalis,

pi. 180. f. 9.

Wlk. xxxiv. 1350

Ceylon ; Burma

;

Borneo ; Mysol.

Moore, Lep. Ceyl. iii.

Genus 20. Eehimena.

Beliimena Wlk. xxxiv. 1492 (1865),

Cyclarclia Swiuh. A. M. N. H. (6) xiv. p. 203 (1894).

Palpi upturned, the 2nd joint slightly fringed in front and not

reaching vertex of head, the 3rd well developed and acuminate,

longer in female than in male ; maxillary palpi well developed and
filiform ; frons rounded ; antennae of male ciliated ; tibiae with the

outer spurs half the length of inner. Fore wing with the apex

and outer margin rounded ; vein 3 from near angle of cell ; 4, 5

from angle ; 7 well separated from 8, 9, to which 10 is approxi-

mated. Hind wing with vein 3 from angle of cell, which is short

and approximated to 4, 5 for a short distance ; 6, 7 from upper

angle, 7 anastomosing with 8.

Kg. 20.

Behimcna striolalis, c? • (From Mollis Ind. vol. iv.)

Type. (l)tEEniMENA phiitnealis Wlk. xviii. 630 ; Moore, Lep. Ceyl.

iii. pi. 181. f. 5. India, Ceylon ; Burma
;

Botijs haliusalis Wlk. xviii. 695. Borneo ; Sumatra.

fEehimena dichromalis Wlk. xxxiv. 1492.

Botys infundibulalis Suell. Midd.-Sum. p. 64, pi. v. f. 5 (nee

5 a, b).
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(2)tEEHiMBNA STEioLALis Snell. Trans. Ent. Soc. 1890, p. 604.

N.E. India.

fCycIarcha atristrigalis Swinh. A. M. N. H. (6) xiv. p. 204.

t „ Jlavinervis Swinh. A. M. N. H. (6) xiv. p. 204.

„ 2><^^^^'>-'^^'>''^o^*'^^'^^ Warr. A. M. N. H, (6) xvii. p. 138.

Auctornm.

EeJiimena divisa Lucas, P. Linn. Soc. N. S. W. viii. p. 162.

W. Australia.

Genus 21. Zinckenia.

ZincTcenia Zell. Lep. Caffr. p. 55 (1852).

Hymenia Hiibn. Verz. p. 360 (? 1827), non descr.

Spoladea Guen. Delt. & Pjr. p. 224 (1856).

Palpi upturned, the 2nd joint broadly scaled in front and not

reaching vertex of head, the 3rd well developed and acuminate ;

maxillary palpi long and filiform ; frons rounded ; antennee of

male nearly simple, the base of shaft excised, and a tuft of hair

from basal joint ; tibiae with the spurs long and nearly equal.

Eore wing with veins 3, 4, 5 from angle of ceH ; 7 well separated

from 8, 9, to which 10 is approximated. Hind wing with vein 3

from angle of cell ; 4, 5 approximated for a short distance ; 6, 7

from upper angle, 7 anastomosing with 8.

Pig. 21.

ZincJcenia fascialis, (^ . \. (From Moths Ind. vol. iv.)

Type. (1 ) ZiTTCKENiA pekspectaus Hiibn. Schmett. Eur., Nearctic,

Pyr. f. 101. Neotropical, Ethiopian, &
-Australian regions.

Spoladea animalis Guen. Delt. & Pyr. p. 226.

„ ex2iortalis Guen. Delt. & Pyr. p. 227.,

ZincJcenia primordialis Zell. Lep. Caffr. p. 56.

Desmia rhintlionalis Wlk. xix. 932.

Hymenia phrasiusalis Wlk. xix. 944.

(2) ZiNCKENiA pascialis Cram. Pap. Exot. iv Neotropical,

pi. 398. f. O. Nearctic, S. PaJajarctic, Ethiopian,

Oriental, & Australian regions,

Phalcena angustalis Fabr. Mant. Ins. p. 222.

„ recurvalis Fabr. Ent. Syst. p. 237.

Hymenia diffascialis Hiibn. Verz. p. 361.

Hydrocampa albifascialis Boisd. Faun. Ent. Madag. p. 119,

pi. 1 6. f; 1.

(3) Zinckenia alimexaIiIS Wlk. xvii. 397 ( ? ). W. Africa.
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Auctorum.

Siyoladea spilotalis Saalm. Ber. Senck. Ges. 1879-80, p. 299.

Madagascar.

„ avunculalis Saalm. Ber. Senck. Ges. 1879-80, p. 300.

Madagascar.

Genus 22. Tabidia.

TaUclia Snell. Tijd. v. Ent. 1880, p. 219.

Palpi upturned, the 2nd joint not reaching vertex of head and
slightly scaled, the 3rd long and acuminate ; maxillary palpi

minute and filiform ; frons rounded ; antennte of male thickened

and flattened, the outer spurs about two-thirds length of inner.

Fore wing of male with a recumbent valve of large scales from
base of median nervure above ; veins 3, 4, 5 well separated at

origin ; 7 straight and well separated from 8, 9, to which 10 is

closely approximated. Hind wing with the cell rather short

;

veins 3, 4, 5 from angle ; 6, 7 from upper angle, 7 anastomosing
with 8.

rig. 22.

Tabidia aculealis, S • \- (From Moths Ind. vol. iv.)

Sect. I. Eore wing with vein 2 arising from near base of

median nervure.

Type. (1) Tabidia insanalis Snell. Tijd. v. Ent. Pulo Laut ; Celebes ;

1880, p. 220, & 1883, pi. 8. f. 6. Duke of York &
'\'Hydrocampa stenioides, Butl. A. M. N. H. Shortland Isls.

1882, ii. p. 235.

iEydrocampafellv, Butl. A. M. N. H. 1887, ii. p. 118.

(2)tTabidia ceaterodes Meyr. Trans. Ent. Soc. 1894, p. 467.

Pulo Laut ; Celebes.

Sect. II. Eore wing with vein 2 arising from middle of cell.

(3) Tabidia aculealis Wlk. xxxiv. 1427.

Ceylon ; Pulo Laut : Sula ; Celebes.

"flsojHeryx trisignata Moore, Lep. Ceyl. iii. p. 306.

(4)*Tabidia candidalis "Warr. A. M. N. H. (6) xviii. p. 169.

Assam.
(5)tTABiDiA truncataeis, n. sp. (Plate XLIX. fig. 5.)

Euscous
;

palpi white at base ; abdomen with the terminal

segment ringed with white and the anal tuft whitish ; thorax and
abdomen white below. Eore wing with slight pale mark below
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base of costa ; a nearly straight antemedial dark line defined by

whitish on inner side; a white spot below middle of costa, and

another below origin of vein 2 ; two conjoined postmedial white

spots from below costa to vein 4 bounded by the sinuous post-

medial line, which at vein 4 is retracted to below end of cell.

Hind wing with the outer margin truncate from middle to anal

angle ; a nearly straight oblique medial dark line ; cilia of both

wings chequered white and fuscous.

Hah. Amboina ; Humboldt Bay (DoTierty) and Fergusson Island,

N.Guinea; Queensland (-Mee^^). Exp. 22 mm.

Auctorum.

Botys defioralis Snell, Tijd. v. Ent. xxvi. p. 130, pi. 7. f. 10.

Java; Celebes.

Genus 23. Euekhtpaeodes.

Eurrhyparodes Snell. Tijd. v. Ent. 1880, p. 215.

Molyhdaniha Meyr. Trans. Ent. Soc. 1884, p. 309.

Palpi upturned, the 2nd joint broadly scaled in front, the 3rd

short and blunt ; maxillary palpi nearly as long as the labial and

dilated with scales at extremity ; frons rounded ; antennae annu-

lated. Eore wing with veins 3, 4, 5 from angle of cell ; 7 straight

and well separated from 8, 9. Hind wing with the outer margin

excised below apex ; the cell short ; veins 4, 5 approximated for

a short distance ; 6, 7 from upper angle, 7 anastomosing strongly

with 8.

Eig. 23.

Eurrhyfarodes bracteolalis, 2 • h (From Moths Ind. vol. iir.)

Sect. I. Eore wing of male with the glandular swelling on costa

very large, oval and extending nearly to apex ; veins 8, 9 bent

downwards ; 10, 11 stalked ; hind wing with the outer margin

deeply excised below apex; fore tibiae thickly fringed with

hair.

(l)*EirB,EHXPAEODES PLUMBEIMAEGINAIIS, n. Sp.

cJ . Head fuscous and ochreous ; thorax and abdomen fuscous,

the latter obscurely ochreous towards base. Fore wing fuscous

brown with metallic reflections ; an obscui'e yellow subbasal line,

and another yellow line on inner side of the sinuous black ante-

medial line, which is angled at middle ; a yellow mark on disco-

cellulars with a black spot on it ; a large yellow patch below end

of cell bounded by the yellow postmedial line, which is angled
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inwards below costa and sharply outwards on vein 3, then retracted

to below end of cell ; diffused leaden grey on marginal area ; cilia

yellowish. Hind wing with the base dark, followed by a large very

irregular yellow area with the black discocellular spot on it, ana
conjoined below the cell to the yellow postmedial line, which

is defined on inner side by a black line and bent outwards between

veins 5 and 2, with a wedge-shaped dark patch in its sinus ; diffused

leaden grey on marginal area ; cilia yellowish.

Hub. Khasis. Exp. 22 mm. Type in Coll. Eothschild.

Sect. II. {Earrliyparodes). Fore wing of male with a large post-

medial glandular swelling below costa which is slightly excised

towards apex.

(2) EuERHYPAEODES SPLENDENS Druce, Biol. Centr.-Am., Het. ii.

p. 271, pi. 63. f. 10. Mexico ; Centr. Am.

Type. (3) EuREHTPAEODES BEACTEOLALis Zell. Lep. W. & S. Africa;

Caffr. p. 30. Japan ;
Oriental region

;

Isopteryx plumhalis Guen. Delfc. & Pyr. New Hebrides
;

p. 231. Austraha.

„ accessalis Wlk. xvii. 405 ; Moore, Lep. Ceyl. iii.

pi. 179. f. 6.

Eurrliiiparodes stibialis Snell. Tijd. v. Ent. 1880, p. 216, &
1883, pi. 8. f. 3.

Sect. III. {MolyManilui). Fore wing of male with no postmedial

glandular swelling below costa.

(4) EuREHTPAEODES TRicoEORALis Zell. Lep. W. & S. Africa

;

Caffr. p. 31. Oriental region
;

Isopteryx ahnegatalis "Wlk. xvii. 404

;

Australia.

Moore, Lep. Ceyl. iii. pi. 179. f. 7.

Eurrhypai-odes confusalis Warr. A. M. N. H. (6) xviii. p. 218.

(5)tEi:ERnypARODES stllepidia, n. sp. (Plate XLIX. fig. 6.)

2 . Head and thorax variegated black-brown and white
;

abdomen black-brown, the basal half of ventral surface white.

Fore wing brown suffused with purplish fuscous except the

terminal area below vein 6 ; a series of white points on costa

;

the antemedial line oblique sinuous, the postmedial sinuous, bent

outwards between veins 5 and 2, then retracted to below end of

cell ; a semihyaline yellow band between them from subcostals to

inner margin ; two small spots on inner margin before the ante-

medial line, a trifid patch in sinus of postmedial line and series of

points beyond the line. Hind wing semihyaline yellow, the base

black ; a black point at lower angle of cell ; a dentate fuscous

postmedial line bent outwards between veins 5 and 2 ; an apical

black and brown patch and some diffused scales on rest of terminal

area ; a terminal series of black points.

Hab. Mexico, Guadalajara (Schaus). E.Tp. 28 mm.
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Genus 24. Heteeocnephes.

HeterocnepJies Led. Wien. Ent. Mon. 1863, p. 402.

Charitojirepes Warr. A. M. N. H. (6) xvii. p. 136 (1896).

Palpi upturned and reaching vertex of head, the 2nd joint very

broadly and quadrately scaled, the 3rd with a long pointed tuft in

front ; maxillary palpi filiform and long ; frons oblique ; antennae

of male minutely ciliated and as long as the fore wing ; tibiae with
the outer spurs about half the length of inner. Fore wing with
the apex somewhat produced and the outer margin oblique ; veins 3,

4, 5 from angle of cell ; 7 curved and approximated to 8, 9 for

about one-third length ; 10 also approximated to 8, 9. Hind wing
with the cell about half the length of wing ; veins 3, 4, 5 from
angle ; 6, 7 from upper angle, 7 anastomosing with 8.

Fig. 24.

Heterocnephes lymphatalis, J t- (From Moths Inrl. vol. iv.)

Type. (1) Heteeocnephes scapuialis Led. Wien. Ent. Mon. ] 863,

p. 402, pi. 14. f. 5. Amboina ; Solomons.

(2)tHETEEOCNEPHES LYMPHATALIS Svvinh. N.E. Lidia ; Burma ;

P. Z. S. 1889, p. 420, pi. 44. f . 7. Malacca ; Borneo ; Java.

(3) Heteeocnephes lubeicosa Warr. A. M. N. H. (6) xvii. p. 136.

Assam.
Auctorum.

Heterocnephes vicinalis Snell. Midd.-Sum. iv. (1) 8. p. 70.

Sumatra.

„ atropygialis Pag. J.B. Nass. Ver. xxsix. p. 171.

Aru.

„ lunulatis Pag. J.B. Nass. Ver. xxxix. p. 172. Aru.

Genus 25. Ageoteea.

Agrotera Schrank, Paun. Boica, p. 163 (1798).

Nistra Wlk. xvii. 488 (1859).

Tetracona Meyr. Trans. Ent. Soc. 1884, p. 348.

Sagariphora Meyr. Trans. Ent, Soc. 1894, p. 460.

Palpi upturned and reaching vertex of head, the 2nd joint

moderately scaled in front ; the 3rd triangularly scaled and set on
at an angle ; maxillary palpi filiform ; frons rounded ; antennae

ciliated and annulated ; tibiae with the outer spurs two-thirds

length of inner ; abdomen long with slight lateral tufts. Pore
wing with veins 3, 4, 5 from angle of cell j 7 straight and well
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separated from 8, 9, to which 10 is approximated. Hind wing
with the cell about half the length of wing ; the diseocellulars

angled ; veins 3, 4 from angle ; 5 from just above angle ; 6, 7
shortly stalked, 7 anastomosing with 8.

rig. 25.

Agroptera magnificalis, ^ . \. (From Moths Ind. vol. iv.)

Sect. I. {Sagariphora). Hind tibiae of male with tufts of long hair

at extremity on inner and outer sides, the tarsus fringed with
hair on outer side.

A. Hind wing Avith fringe of long hair on inner area below.

(l)tAGEOTEEA MAGNiFiCAXis Hmpsn. 111. Het. ix. p. 173, pi. 174.

f. 17. Ceylon ; Sumbawa.
fSayariplwra heliochcena Meyr. Trans. Ent. Soc. 1894, p. 461.

B. Fore wing with hyaline fovea below base of cell.

(2)*Ageoteea setipes, n. sp.

d . Pale purplish fuscous ; tegulae, patagia, and base of abdomen
pale yellow spotted with orange-red. Fore wing with the base

marked with yellow and red ; a pale yellow subbasal band with

waved edges, defined by black towards costa, and irrorated with

red especially on its edges ; a slight black discocellular lunule w ith

small red spot on its outer edge ; a postraedial dark line nearly

straight from costa to vein 3, then retracted to below end of cell

and angled outwards above vein 2. Hind wing with yellow and
red patch below end of cell ; a postraedial line excurved beyond
angle of cell, then retracted and excurved again : both wings with
fine marginal black line.

Hah. Bungurau, Xatuna Is. (Hose). Exp. 22 mm. Type in

Coll. Eothschild.

Sect. II. (Ayroterd). Hind legs and hind wing normal.

(3)tAGEOTEEA scissALis Wlk. xxxiv. 1526.

jS^.E. India ; Ceylon : Burma ; Java.

(4)tAGEOTEEA EFFEETALTS Wlk. xvii. 348 1 Csylon : Perak ;

Hmpsn. 111. Het. ix. pi. 174. f. 19. ' Celebes.

(5)*Ageoteea endoxantha, n. sp. (Plate XLIX. fig. 26.)

$ . Head, thorax, and abdomen pale yellow marked with orange-

red
;

palpi and last segment of abdomen fuscous ; legs banded
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with fuscous. Fore wing with the basal area fuscous spotted with
orange-red, its outer edge obliquely curved and with traces of a
black line ; an oblique black striga on costa ; the rest of wing dull

purpUsh ; a black discocellular lunule with bidentate yeUow spot

edged by red on its outer side ; the postmedial black line angled
outwards bslow costa and at vein 4, then retracted to below end
of cell and excurved again, and with a series of red-edged yellow
spots on its outer edge; a black marginal line; cilia chequered
black and yellow. Hind wing with the basal and inner areas pale

yellow ; a red spot below the cell and streak on vein 1 ; the apical

third of wing purpHsh, defined on inner side by a red line and
black point, and crossed by a black postmedial line with red and
yellow on its outer edge and tridentate beyond lower angle of cell

;

a fine black marginal line ; ciha yellow, dark at apex and middle.

Hah, Humboldt Bay, N. Guinea (Doherty), Exp. 24 mm. Type
in Coll. Eothschild.

(6)tAGE0TEEA FUMOSA, D. sp.

Differs from effertalis in the male having a white patch on anal

segment above. Fore wing with the outer edge of basal area more
erect and slightly angled inwards on vein 1 ; a black discocellular

lunule instead of the yellow and orange patch. Hind wing with
smaller basal yellow patch with no orange on it.

Hah. Accra ; Aburi, W. Africa. Exiy., S 26, $ 20 mm.

(7)tAGEOTEBA CITEIKA, n. Sp.

Differs from fumosa in the anal segment of abdomen being dark.

Fore wing with a small orange speck beyond the dark disco-

cellular line ; the outer part of costa with an orange fascia and
some orange beyond the postmedial line, which is much less re-

tracted at vein 2. Hind wing ^"ith straight prominent black post-
medial line between veins 7 and 2, with orange-red on its outer
edge.

Hab. Accra, W. Africa. EwjJ' 18 mm.

(8)tAGEOTEBA BASLsroTATA Hmpsn. 111. Het, viii. p. 137, pi. 155.
f. 13. India, Ceylon, & Burma.

(9)tAGE0TEBA DisciNOTATA Swinh. A. M. N. H. (6) xiv. p. 207.

N.E. India.

„ griseola Warr. A. M. N. H. (6) xvii. p. 139.

(10)*AgEOTEEA IGIfEPICTA, n. sp.

2 . Head, thorax, and abdomen yellow variegated with fiery red
;

antennae dark ; abdomen with shght dorsal segmental black lines

and the extremity purpUsh ; wings pale purplish. Fore wing with
the basal area yellow variegated with fiery red and with traces of
subbasal dark line and waved antemedial line ; a large somewhat
bidentate yellow-and-red patch beyond the cell defined by dark
scales, and with some diffused brown with two red points on it

below it ; a minutely crenulate postmedial line angled below costa
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and at vein 3 retracted to below end of cell. Hind wing with the
inner area yellow variegated with red to the postmedial line, which
is represented by points from costa to vein 3, where it is retracted,

then developed into more prominent spots towards inner margin

;

a diseocellular point and slight brown suflfusion beyond lower angle
of cell.

Hah. Cedar Bay, Cooktown, Queensland {Meeh). Exp. 26 mm.
Type in Coll. Eothschild.

rype. (11) Ageoteea NEMOEAiis Scop. Ent. Carn. p. 242. Europe ;

FJudcena erosalis Fabr. Ent. Syst. no. 405. Japan ; China.

(12)tAGEOTEEA AMATHEALis Wlk. xvii. 348. Australia.

"fPyralis ornatalis Wlk. xxxiv. 1246.

(13) Ageoteea pictalis Warr. A. M. N. H. (6) xvii. p. 139.

Australia.

(14)tAGiiOTEEA ccELATALis Wlk. xvii, 488 ; Moore, Lep. Ceyl. iii.

pi. 182. f. 10. Ceylon ; Borneo
;

iJofys jjroa;imrtZis Wlk. xxxiv. 1434. Sumjaawa ; Celebes.

(15)tAgeoteea ieucostola Hmpsn. Moths Ind. iv. p. 268.

Sikhim ; Assam.

(16) Ageoteea baeceaxis Wlk. xix. 942. Ceylon ; Sumatra
;

Zehronia retractalis Wlk. xxxiv. 1350. Borneo ; Mysol.

„ indecisalis Wlk. xxxiv. 1352.
Leucinodes ojpalma Moore, Lep. Ceyl. iii. p. 289, pi. 179. f. 10.

Auctorum.

Agrotera fenestralis Christ. Bull. Mosc. Ivi. (1) p. 39. Amur.
„ retinalis Saalm. Ber. Senck. Ges. 1879, p. 304.

Madagascar.
Bhodaria olivacealis Brem. Mem. Acad. St. Petersb. vLii. p. 66,

pi. 6. f. 2. Siberia.

Genus 26. Desmia.

Desmia Westw. Mag. Zool. ix. (1831).
^diodes Guen. Delt. & Pyr. p. 191 (1854).
Arna Wlk. viii. 75 (1850).

Palpi upturned, the 2nd joint moderately scaled in front, the

Kg. 26.

Desmia funeralis, (S. }.

- 3rd with a short triangular tuft ; maxillary palpi small and filiform

;
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frons rounded ; antennsB ciliated ; tibise with the outer spurs

short ; abdomen long in male. Fore wing with the apex produced
and the outer margin oblique ; veins 3, 4, 5 from angle of cell

;

7 somewhat curved and approximated to 8, 9, to which 10 also is

approximated. Hind wing with the basal half of costa much
arched ; veins 3, 4, 5 approximated for some distance ; 6, 7 from
upper angle, 7 anastomosing with 8 to three-fourths of wing.

Sect. I. (Desmia). Antennae of male with the shaft excised at

middle and with a tuft of scales before the excision.

Ti/2}e. (1) Des^siia funeealis Hiibn. Pyr. f. 103. U.S.A.

„ macidalis Westw. Mag. Zool. ix. pi. 2.

„ siibdivisalis Grote, Can. Ent. iii. p. 126.

(2) Desmia tages Cram. Pap. Exot. ii. p. 2, pi. 97. f. D.
W. Indies ; Brazil.

Hyalitis tagesalis Guen. Delt. & Pyr. p. 291.

Desmia propinqualis Moschl. Surinam, p. 430, pi. 18. f. 37.

(3) Desmia geminalis Snell. Tijd. v. Eut. 1875, p. 249, pi. xiv.

f . 5. Colombia ; Peru.

(4)tDESMiA CEEESALis Wlk. xvii. 339. Jamaica.

(5)tDESMIA PENTODONTALIS, n. sp.

Black-brown with a cupreous tinge; palpi white below;
abdomen tinged with white. Eore wing with a hyaline spot in

cell ; a lunulate spot in end of cell, extending to costa and conjoined

to a lunulate spot below the cell which has a whitish mark below
it ; a postmedial hyaline band from costa to vein 3 with 5 dentitions

on its outer edge with a line beyond them, at vein 3 becoming an
obliquely sinuous line. Hind wing with veiy irregular medial
hyaline band conjoined at lower angle of cell to an irregular

postmedial line arising from an apical patch ; cilia whitish.

Hah. Ecuador (Abbe Gaujon). Exp. 34 mm.

Sect. II. Autennse of male slightly excised at middle and without

tuft of scales.

(6) Desmia ueeus Cram. Pap. Exot. ii. p. 2, pi. 97. f. E.

W. Indies ; Brazil.

Mdiodes orbalis Guen. Delt. & Pyr. p. 192 (var.).

fDesmia prognealis Wlk. xvii. 346.

„ bulisalis Wlk. xix. 928.

t ,, divisalis Wlk. xxxiv. 1292.

.(7)*Desmia intekmicalis Guen. Delt. & Pyr. p. 192 ( $ ).

Mexico ; Brazil.
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Sect. III. Antennae of male thickened at one-third and fringed
with spines above ; patagia with very long tufts of hair

;

fore wing with the base of inner margin lobed and clothed
with black scales ; hind wing with the inner margin immensely
lobed and thickly clothed with black hair.

(8) Desmia bajijlalis Gruen. Delt. & Pyr. p. 291. Brazil.

Glyphodes dermatalis Feld. Eeis. Nov. pi. 136. f. 23.

Sect. IV. Antennas of male normal.

A. Hind wing of male with a fold on inner area containing
flocculent hair below.

(9)tDESMiA DiscEEPAifs Butl. A. M. N. H. 1887, ii. p. 117.

Solomons.

B. Hind wing of male with a fold at uppor angle of cell.

(10)*Desmia pistjsalis Wlk. xix. 927. Brazil.

C. {^diodes). Hind wing of male normal.

(11) Desmia euxebealis Guen. Delb. & Pyr. p. 189. S. America.
notalis Feld. Eeis. Nov. pi. 136. f. 4.

Hyalea melanalis Feld. Eeis. Nov. pi. 135. f. 16.

(12)tDESMIA PAUCIMACULALIS, n. Sp.

„ sepulchralis Warr. Tr. Ent. Soc. 1889, p. 270 (nee
Guen.).

S . Black. Fore wing with small subtriangular hyaline spot in

cell and elongate wedge-shaped bar beyond the cell. Hind wing
with oblique antemedial hyaline band, not reaching costa, broad-
ening at median nervui'e and narrowing to a point at inner margin.

Hah. Amazons {Trail). Exp. 24 mm.

(13)tDESMiA BXTBEMA Wlk. viii. 75, Brazil.

(14) Desmia ploralis Guen. Delt. & Pyr. p. 192. W. Indies;

Brazil.

(15)*Desmia sepulchralis Guen. Delt. & Pyr. p. 190.

Trinidad ; Brazil.

(16) Desmia steigititralis Guen. Delt. & Pyr, p. 193.

Venezuela ; Brazil.

(17)tDESMiA melaletjcalis, n. sp. (Plate XLIX. fig. 27.)

$ . Purplish black
; palpi at base, pectus, and patches on coxae

white ; abdomen blue-black, the first segment with white band,
the next two shghtly edged with white, the basal half of ventral

surface white. Fore wing with short irregular hyaline streak

below base of cell ; a somewhat triangular spot in end of cell ; a

slight discoidal lunule
;
points above and below base of vein 2 with

a striga beyond them ; a band beyond the cell between veins 7
and 3, expanding below vein 5, and wdth two small detached spots
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beyond its lower extremity between veins 2 and 4. Hind wing
hyaline white; the base, costa, and terminal area irregularly

purplish black, the costal fascia emitting a tooth on discocellulars

and encroached on by a spot above middle of vein 6 ; the terminal
band quadrately excised between veins 5 and 2, with a striga

between veins 3 and 2 ; black points at lower angle of cell and on
middle of vein 1.

Hob. Ecuador, Loja. Exp. 30 mm.

(18)tDESMIA ODONTOPLAGA, n. Sp.

S . Head blackish
;

palpi white below ; thorax and abdomen
brownish. Fore wing fuscous brown with a cupreous tinge ; an
elliptic white spot in and below middle of cell, with a speck beyond
its lower point and obscure line from it to inner margin ; a white
postraedial patch between veins 2 and 5 conjoined to two small

spots between it and costa. Hind wing with large medial white
patch not reaching costa and inner margin, its outer side expanding
and minutely dentate below vein 5 ; cilia of both wings white at

tips.

Hab. Parana, Lower Amazons (Austen). Exp. 20 mm.

(19)tDESMiA CHETSEis, n. sp. (Plate XLTX. fig. 28.)

c? . Orange-yellow ; anal tuft large, with some leaden scales.

Pore wing with the base of costa and autemedial line purplish

fuscous, the latter obsolescent below vein 1 ; a point in cell and
discoidal line ; the terminal third purplish fuscous except on costa,

its inner edge rather sinuous. Hind wing with obscure discoidal

point and oblique postmedial line ; a purplish-fuscous band on
terraen, broad at costa, narrowing to a point above tornus.

Hab. Area, Venezuela ; Peru. Exp. 32 mm.

Auctorum.

^diodes JlebiUalis Gruen. Delt. & Pyr. p. 191. Cayenne.
Desmia nadialis Snell. Tijd. v. Ent. 1875, p. 250, pi. xiv. ff. 6, 7.

W. Indies.

„ jovealis Snell. Tijd. v. Ent. 1875, p. 252, pi. xiv. lE. 8, 9.

W. Indies.

^diodes orientalis Snell. Tijd. v. Ent. xxiii. p. 233, & xxvii.

pi. IV. ff. 3, 3a. Celebes.

De ia viduatalis Moschl. Abb. Senck. Ges. xvi. p. 311.

Porto Rico.
-^diodes unipunetalis Druce, Biol. Centr.-Am., Het, ii. p. 261,

pi. 62. f. 26. Panama.

G-enus 27. ^Etholix.

Mtholix Led. Wien. Ent. Mon. 1863, p. 437.

Palpi upturned and reaching vertex of head, the 2nd joint

moderately scaled, the 3rd with a short triangular tuft in front
;

maxillary palpi filiform ; frons rounded ; antennae slightly longer
than the fore wing and ciliated ; tibiae with the outer spurs about

Pboo. Zool. Soc—1898, No. SLIII. 43
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two-thirda length of inner ; thorax with ridges of large flattened

scales below ; abdomen rather long, with lateral tufts. Fore wing
narrow ; the apex produced and the outer margin oblique ; veins

3, 4, 5 from angle of cell ; 7 curved and approximated to 8, 9, to

which 10 also is approximated. Hind wing with the cell short

;

the discocellulars straight ; veins 3, 4 from angle and approximated
for a short distance ; 5 from just above angle ; 6, 7 from upper
angle, 7 anastomosing vvith 8 ; the costal nervure and costa much
arched at middle.

27.

MtTioUx flavibasalis, (S . |. (From Moths Ind. vol. iv.)

Type. (\) JEtholix flavibasalis Guen. Delt. & Pyr. p. 193; Led.

Wien. Ent. Mon. 1863, pi. 17. f. 6. W. India ; Ceylon;
Andaman s ; Borneo.

f^tholix cingalesa Hmpsn. 111. Het. ix. p. 173, pi. 174. f. 18.

(2)*^TH0Lix iNDECiSALis, "Warr. A. M. N. H. (6) xvii. p. 148.

Assam.
Genus 28. Pagtda.

Pagyd<i Wlk. xvii. 487 (1859).

Synclera Led. Wien. Ent. Mon. 1863, p. 444.

Palpi upturned and reaching vertex of head, the 2nd joint very
broadly and quadrately scaled in front, the 3rd short with a long
pointed tuft in front ; maxillary palpi filiform ; frons rounded

;

antennae annulated with rings at the joints ; tibiae smoothly scaled,

the spurs nearly equal except the outer medial spur of hind tibiae,

Pig. 28.

Pagyda sdlvalis, S . \. (From Moths Ind. vol. ir.)

which is about one half the length of inner. Pore wing with

veins 3, 4, 5 from angle of cell ; 6 from well below upper angle ;

7 straight and well separated from 8, 9, to which 10 is approximated.

Hind wing with the cell short ; vein 3 from angle ; 4, 5 approxi-

mated for a short distance or well separated ; 6, 7 from upper
angle, 7 anastomosing with 8.



1898.] OF THE SPBFAMIIT PTEATTSTINjE. 635

Sect. I. (Pagyda). Mid tibiae of male with a fold containing

a tuft of long hair.

(1) Pagtda atjeoealis Moore, Lep. Atk. p. 215, pi. 7. f. 17.

N.E. India ; Burma,
t „ rubricatalis Swinh. Trans. Ent. Soc. 1890, p. 282.

Tyj)e. (2)tPAGYDA saltalis Wlk. xvii. 487 ; Moore, Lep. Ceyl. iii.

pi. 182. f. 6. Japan ; India, Ceylon, & Burma ;

\Botys arbiter Butl. 111. Het. p. 77, pi. 59. f. 13. Borneo.

(3)*Pagtda schai/Iphoea, n. sp.

$. Pale yellowish, palpi and first segment of abdomen . tinged

with orange. Fore wing with slightly curved orange antemedial
line ; a line on discocellulars met at lower angle of cell by a curved
postmedial line arising from a black point on costa, then continued
to inner margin, then forming a fork, the area beyond it suffused

with pinkish ; an indistinct sinuous submarginal line. Hind wing
with curved obUque antemedial line, broad obhque postmedial
hne, and submarginal line from costa to vein 2 ; the area beyond
the antemedial line below vein 2 and between the postmedial and
submarginal lines suffused with pinkish ; both wings with fine

orange marginal line and line through the cilia.

Hab. Cedar Bay, Cookstown, Queensland (Meek). Exjp. 22 mm.
Type in Coll. Eothschild.

(4) Pagyda caiida, n. sp.

Deep brownish orange ; legs striped with white ; abdomen with
white dorsal lines on last two segments, followed by a pair of

black points, a white spot and lateral white streaks on the anal

tuft. Pore wing with curved antemedial line ; a postmedial line

oblique from costa to vein 3, where it is sharply angled and re-

tracted to below end of cell, both lines arising from black points

on costa; two black discoidal points; an indistinct submarginal
line bent inwards to costa. Hind wing with broad oblique ante-

and postmedial lines running to near anal angle, the latter met at

vein 2 by the submarginal line ; both wings with fine dark marginal
line and orange line through the ciha.

Hab. Padang Eengas, Malay Peninsula ; Baram, Borneo
{Everett). Exp. 24 mm. Types in Coll. Eothschild and B.M.

(5)tPAGrDA DiscoLOE Svpiuh. A. M. N. H. (6) xiv. p. 197.

Assam ; Burma.

(6) Pagtba bottdalis Snell. Tijd. v. Ent. 1880, p. 69, & Midd.-
Sum. pi. V. f . 9. N.E. India ; Ceylon

;

"fPagyda aurantialis Hmpsn. 111. Het. ix. Sumatra ; Borneo,

p. 169, pi. 173. f . 17,

(7)tPAGTDA AEGTEiTis Hmpsn. Journ. Bomb. Xat. Hist. Soc.

ined. Sikhim.

(8)tPAGTDA AMPHiSALis Wlk. xviii. 661. Japan ; China ; Assam.
43*
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(9)tPAGTDA QtTADEiLiNEATA Butl. Trans. Ent. Soc. 1881, p. 586.

Japan.

(lO)tPAGTDA PCEASALis Wlk. xviii. 717. Bomeo.

(11)*Pagtda lustealis Snell. Trans. Ent. Soc. 1890, p. 615.

N.B. India ; Burma.

(12)*Pagtda exalbalis Hmpsn. Moths Ind. iv. p. 271. Burma.

(13)tPAGYDA FULViSTEiGA Swinh. A. M. N. H. (6) xiv. p. 206 ( $ ).

Assam.

(14)tPAGTDA CAMTALis Wlk. xviii. 789 ( $ ). W. Africa.

(15)tPAGTDA PABAPHBAGMA Mejr. Trans. Ent. Soc. 1889, p. 157.

New Guinea.

Sect. II. {Synclera). Mid tibiae of male not dilated.

(16)tPAGTDA TBADTJCAiis Zell. Lap. Caffr. p. 54; Moore, Lep.
Ceyl. iii. pi. 182. £. 9. Neotropical & Ethiopian regions

;

Palestine ; India, Ceylon, & Burma.
Sjpilomela retinalis Led. "Wien. Ent. Hon. 1857, p. 100.

fSamea jarhusalis Wlk. xvii. 352.

'\Glyjjhodes univocalis Wlk. xvii. 499.

\Zehronia cottalis Wlk. xix. 964.

fSamea cMorophasma Butl. P. Z. S. 1878, p. 493.

(l7)tPAGTDA STJBTESSELLALIS Wlk. XXxiv. 1406.

N.E. India; Burma.

(18)tPAG¥DA STBAMiKEALis Hmpsn. Moths Ind. iv. p. 273.

Sikhim.

(19)tPAGTDA EBYTHBiAS Meyr. Trans. Ent. Soc. 1894 p. 457 (mid
tibiae wanting). Celebes.

Auctoruni.

Synclera prcBlatalis Moschl. Abh. Senck. Gres. xiv. p. 81.

Jamaica.

Grenus 29. Ebcta.

Ercta Wlk. xvii. 425 (1859).

Spanisia Led. Wien. Ent. Mon. 1863, p. 445 (preoec).

Hydnris Meyr. Trans. Ent. Soc. 1863, p. 445.

Palpi upturned and reaching vertex of head, the 2nd joint

broadly scaled in front, the 3rd with a short triangular tuft of

scales in front ; maxillary palpi extremely minute ; frons rounded
;

antennae long and annulated ; tibiae with the outer spurs about

half the length of inner ; abdomen of male long, with a trifid anal

tuft. Pore \\ing with the costa arched towards apex, which is

produced; the outer margin excurved at middle; veins 3, 4, 5

from close to angle of cell ; 7 straight and well separated from

8, 9, to which both 10 and 11 are closely approximated. Hind
wTEg with the outer margin somewhat excurved at middle ; veins
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3, 4, 5 from angle of cell ; 6, 7 from upper angle, 7 anastomosing

with 8.

rig. 29.

Ercta elutalis, c? • t- (From Moths Ind. vol. iv.)

Sect. I. Mid tibiae of male dilated mth a fold containing

a ridge of hair.

(l)tEECTA ELUTALIS Wlk. xvii. 448. S. India ; Ceylon
;

fPi/ralis aonisalis Wlk. xix. 911. Borneo ; Celebes.

Bofys bornealis Teld. Eeis. Nov. pi. 135. f. 27.

Spanista pretiosalis Snell. Tijd. v. Ent. 1880, p. 239, & 1884,

pi. 4. ff. 9, 9 a.

Sect. II. Mid tibiae with no dilation or fold.

(2) Ercta ori^atalis Dup. Lep. France, vii. p. 207, pi. 223. f. 8.

S. Nearctic, Neotropical, & Ethiopian regions
;

Botys saturalis Treit. Schmett. Eur. S. Europe ; the Oriental

X. 3. 29. & Australian regions.

fPyi'alis deciusalis Wlk. xix. 905.

Botys invenustalis Wlk. xxxiv. 1431

.

fOatadysta fraterna Butl. A. M. N. H. 1875, ii. p. 415.

(3) Ercta chaltbitis Meyr. Trans. Ent. Soc. 1885, p. 444.

New Hebrides ; Tonga.

^2/i>«. (4) Ercta tittata Fabr. Ent. Syst. iii. 2, p. 217. W. Indies.

„ hemialis Guen. Delt. & Pyr. p. 248.

t „ tipulalis Wlk. xvii. 426.

Auctorum.

Hyclrh-is angustalis Snell. Tijd. v. Ent. xxxviii. p. 154. Java.

G-enus 30. Cnaphalocrocis.

Cnaphalocrocis Led. Wien. Ent. Mon. 1863, p. 384.

Palpi upturned, the 2nd joint broadly scaled in front, the 3rd
with a short triangular tuft ; maxillary palpi filiform ; frons flat

and oblique ; antennae annulated ; tibiae with the outer spurs half

the length of inner. Fore wing with veins 3, 4, 5 from angle of

cell; 7 straight and well separated from 8, 9; 10, 11 stalked;

male with erect triangular tuft of hair on upperside from subcostal

and median nervures at middle of cell, with a depression of the

wing-membrane between them and downwardly directed post-

medial tuft from costa. Hind wing with the cell short ; veins 3,
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4, 5 from angle ; 6, 7 from upper angle, 7 anastomosing with 8
almost to apex.

Fig. 30.

Ciiaphalocrocis medinalis, (S \. (From Moths Ind. vol. iv.)

%... Cnafhaloceocxs medikalis Gueu. Delt. & Pyr. p. 201. Japan

;

fBotys rutilalis Wlk. xviii. 665. Oriental & Australian regions.

t „* iolealis Wlk. xviii. 666 ; Led. Wien. Eut. Mon. 1863,
pi. 12. f. 7.

t „ nurscialis Wlk. xviii. 724 (subsp.).

fascicidatalis Wlk. xxxiv. 1431.

acerrimalis Wlk. xxxiv. 1449.t

Genus 31. Marasmia.

Marasmia Led. Wien. Ent. Mon. 1863, p. 385.

Dolichosticlia Meyr. Trans. Ent. Soc. 1884, p. 304.

Epimima Meyr. Trans. Enfc. Soc. 1886, p. 235.

Lasiacme Warr. A. M. N. H. (6) xviii. p. 176 (1896).

Palpi uptiu-ned, the 2nd joint broadly scaled in front, the 3rd
with a short triangular tuft ; frons flat and oblique ; antennae

annulated ; tibiae with the outer spurs half the length of inner.

Pore wing with veins 3, 4, 5 from angle of cell ; 7 straight and
well separated from 8, 9, to which 10 is closely approximated.

Hind wing with the cell short ; veins 3, 4, 5 from angle ; 6, 7
from upper angle, 7 anastomosing with 8 almost to apex.

Eig. 31.

Marasmia venilialis, (From Moths Ind. vol. iv.)

Sect. I. {Marasmia). Pore wing of male with a very large tuft of

long flattened leaden-coloured scales on upperside from below

middle of costa, extending across the cell and covering a

vesicular fold in end of cell.

Type. (l)tMARASMiA teniliaiis Wlk. xvii. 373.

fBotys I'uralis Wlk. xviii. 666.

t „ marisalis Wlk. xviii. 717.

W. & S. Africa

;

Oriental & Australian

regions to Fiji.
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Marasmia cicatricosa Led. Wien. Ent. Mon. 1863, p. 386,

pi. 12. f. 8.

Lasiacme mimica "Warr. A. M. N. H. (6) xviii. p. 177.

(2) Mabasmia hbmiceossa Meyr. Trans. Ent. Soc. 1887, p. 217

($). Fiji.

(3)tMAEASMiA LATiMARGiNALis Hmpsn. 111. Het. viii. p. 138,

pi. 155. f. 15. N.E. & S. India.

Lasiacme pilosa Warr. A. M. N. H. (6) xviii. p. 176.

Sect. II. (Epimima). Fore wing of male without the fold and tuft

below costa.

A. Maxillary palpi filiform ; fore wing short.

(4) Marasmia teebiitsalis Wlk. xviii. 718. "W. Africa ; India
;

Asopia socialis Wlk. xxxiv. 1306. Ceylon ; Borneo ;

Epimima stereogona Meyr. Trans. Ent. Soc. Flores ; Fiji.

1886, p. 236.

(5)tMARASMiA BiLiNEALis Hmpsn. 111. Het. viii. p. 139, pi. 155.

f . 25. Assam ; S. India ; Ceylon ; Borneo.

Dolichosticha subauralis "Warr. A. M. N. H. (6) xviii. p. 175.

B. Maxillary palpi triangularly dilated with scales ; fore wing

rather more produced at apex.

(6)tMAEASMiA cocHRTJSALis Wlk. xix. 959. U.S.A. ; W. Indies
;

Botys azionalis Wlk. xix. 985, S. America.

t „ ruptalis Wlk. xxxiv. 1391.

(7) Marasmia trapezalis Guen. Delt. & Pyr. Neotropical,

p. 200. Ethiopian, Oriental, &
fBotys creonalis Wlk. xviii. 579 ; Moore, Australian regions.

Lep. Ceyl. iii. pi. 180. f. 10.

t „ neoclesalis Wlk. xviii. 635.

t „ suspicalis Wlk. xviii. 667.

t „ convectalis Wlk. xxxiv. 1411.

Cnaphalocroeis bifurcaUs Snell. Tijd. v. Ent. 1880, p. 219, &
1883, pi. 8. f. 5.

Dolichosticha perinephes Meyr. Trans. Ent. Soc. 1887, p. 236
(subsp.).

(8)tMAEASMiA rusoiFASOiAXis Hmpsn. Moths Ind. iv. p. 277.

Ceylon.

(9)tMARASMiA ExiGUA Butl. A. M. N. H. 1879, ii. p. 453 ( $ ).

Japan.

Aucto7-um,

Marasmia aurea Druce, P. Z. S. 1888, p. 230. Fiji.

Cnaphalocroeis sanitalis SneU. Midd.-Sum. iv. (1) 8. p. 65.

Sumatra.
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Cnaphalocrocis perpersalis Moschl. Abh. Senck. Ges. xvi. p. 293.

Porto Rico.

„ similis Hedemann, Stett. Ent. Zeit. Iv. p. 287.

St. Croix.
BoUchosticJia suhvenilialis Snell. Tijd. v. Ent. xxxviii. p. 124.

Java.
Auxomitia minoralis Snell. Tijd. v. Ent. xxiii. p. 222, & xxvi.

pi. viii. ff. 5, 5 a. Java.

Genus 32. Ehimphalea.

Rhimphalea Led. Wien, Ent. Mon. 1863, p. 410.

Palpi upturned, the 2nd joint broadly fringed in front, the 3rd
short and blunt with a small triangular tuft in front ; maxillary
palpi well developed and filiform ; frons flat and oblique ; antennae
annulate and somewhat longer than the fore wing

;
paired tufts

of hair behind the eyes ; legs long and slender, the outer spurs
about half the length of inner ; abdomen long, the claspers and
anal tuft very largely developed. Pore wing with veins 3, 4, 5
well separated at origin, 7 curved and approximated to 8, 9 for a
short distance

; 10 also approximated to 8, 9. Hind wing with
the cell about half the length of wing ; veins 3, 4, 5 from angle

;

6, 7 from upper angle, 7 anastomosing with 8.

Pig. 32.

Ehimphalea trogusalis, tS , \. (From Moths Ind. vol. iv.)

(1) Ehimphalea teogttsalis Wlk. xviii. 711. Himalayas;
Botys megalopsalis Wlk. xxxiv. 1428. Assam ; Philippines

;

Pinacia ocularis Peld. Reis. Nov. pi. 136. f . 20. Borneo

;

Sjiilomda ommatalis, Snell. Tijd. v. Ent. 1880, Celebes.

p. 235, & 1884, pi. 4. f. 5.

(2)tRHiMPHAi,EA ocHAiis Wlk. xviii. 711. Assam ; Java.

S^nloniela strahonalis Snell. Tijd. v. Ent. 1880, p. 236.

(3)tRHiMPHALEA ASTEiGAMS, n. sp. (Plate XLIX. fig. 25.)

Whitish
;

palpi, sides of frons, and tegulse fuscous ; thorax

largely mixed with fuscous ; legs striped with black ; abdomen
with lateral black sti'ipes, the long terminal segment of male
fuscous above with V-sbaped white mark at extremity. Pore
wing witb subcostal fuscous fascia ; subbasal and antemedial

fuscous patches on inner area, the latter running out to a point

on vein 1 and connected with subcostal fascia by traces of an
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antemedial line ; the end of median nervure, base of vein 2, and
discocellulars marked with blacli and conjoined to a black spot in

end of cell ; a postmedial fuscous line with dentate marks on its

inner side at veins 7 and 6, then excurved to vein 2, where it is

connected by a bar with tornus, then retracted to near lower

angle of cell ; subterminal and terminal fuscous bands ending in a

point on termen at vein 2 ; cilia fuscous. Hind wing with oblique

discoidal fuscous bar ; the postmedial line excurved below costa,

bent outwards between veins 5 and 2, then retracted to near angle

of cell and angled on vein 1 ; fine lines just inside termen, on

termen, and through cilia.

Hah. Sandakan, Borneo {Pryer). Exp. 22 mm.
Differs from oclialis principally in being without the postmedial

streaks on veins.

Type. (4) Ehimphalea scelatams Led. Wien. Eut. Mon. N. Gruinea

;

1863, p. 411, pi. 15. f. 3. Australia.

„ papualis Feld. Keis. Nov. pi. 136. f. 22.

t „ ceiione Butl. Trans. Ent. Soc. 1886, p. 428.

(5) Ehimphalea heranialis Wlk. xviii. 714.

Polythlipta splendidalis Wlk. xxxiv. 1490.

Malay Pen.

;

Borneo

;

New Guinea.

(6) Ehimphalea lindusalis "Wlk. xviii. 712. Borneo ;

Solomons ; Australia.

(7) Ehimphalea circotoma Meyr. Trans. Ent. Soc. 1889, p. 513.

New Guinea.

Auctorum,

Bhimphalea fastidialis Snell. Tijd. v. Ent. xxiii. p. 228, & xxvii.

pi. iii. ff. 7, 7 a. Celebes.

Genus 33. Hxalea.

Hyalea Guen. Delt. & Pyr. p. 206 (1854),

Palpi upturned, the 2nd joint broadly scaled in front, the 3rd

maxillary palpi dilated withshort wA\\ a small triangular tuft

scales ; frons with a rounded prominence ; antennae annulate

;

Eig. 33.

Hyalea dividalis, c? . \.

tibiae with the outer spurs about half the length of inner. Fore
wing with veins 3, 4, 5 well separated at origin

; 7 curved and
approximated to 8, 9, to which 10 also is approximated. Hind
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wing with veins 3, 4, 5 from angle of cell ; 6, 7 from upper angle,

7 anastomosing with 8 to two-thirds of wing.

Type. (1) Htalba ditidalis Hiibn. Zutr. p. 39. 390, fE. 779, 780.

Brazil.

(2) HxALEA PALLiDALis, n. sp, (Plate XLIX. fig. 23.)

DifEers from dividalis in being paler yellow. Fore wing with
the oblique black fascia arising from base of costa ; a small speck
at middle of cell conjoined to the costal fascia and a triangular

patch reaching to lower angle of cell ; cilia of both wings white.

Hah. Sao Paulo (Jones) ; Peru. Exp. 22 mm.

(3)*Htalea STJCCiNAiis Guen. Delt. & Pyr. p. 206. Brazil.

Auctorum.

Hyalea glaucopidalis Guen. Delt. & Pyr. p. 207, pi. 8. f . 7.

Hab. ignotus.

Botys impeditalis Maasen, Stiibel's Eeise, p. 169, pi. ix. f. 22.

Ecuador.

Genus 34. Leitcocheojia.

Leucochroma Guen. Delt. & Pyr. p. 286 (1854).

Palpi upturned, the 2ud joint moderately scaled in front, the

3rd with a short triangular tuft ; maxillary palpi filiform ; frons

rounded ; antennae of male annulated ; tibiae with the outer spurs
less than half the length of inner. Pore wing mth veins 3, 4, 5
from angle of cell ; 7 curved and approximated to 8, 9, to which
10 also is approximated. Hind wing with veins 3, 4, 5 from
angle of cell ; 6, 7 from upper angle ; 7 anastomosing with 8.

Fig. 34.

Leucochroma corope, (J. |.

Type. (1) Letjcocheoma coeope Cram. Pap. Exot. iv. p. 130, pi. 357.
f . I. W. Indies ; S. America.

Ep,pagis corrivalis Hiibn. Verz. p. 358.

Fhalcena splendidalis Cram. Pap. Exot. iv. p. 161, pi. 371.
f. L.

Botys selectalis Wlk. xxxiv. 1396.

fLeucochroma mineralis Warr. Trans. Ent. Soc. 1889, p. 267.

(2)tLEiiC0CHE0MA MBLUSDTALis Wit. xvii. 492. Venezuela.
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Auctorum.
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Leucochroma prosalis Druce, Biol. Centr.-Am., Het. ii. p. 266,

pi. 62. f. 30. Panama.

„ saltigalis Druce, Biol. Centr.-Am., Het. ii. p. 266,

pi. 62. f. 31. Panama.

„ ruscialis Druce, Biol. Centr.-Am., Het. ii. p. 266,

pi. 63. f. 1. Panama.

Genus 35. Stngamia.

Sjjnc/amia Guen. Delt. & Pyr. p. 187 (1854).
S'albia Guen. Delt. & Pyr. p. 198.
Platamonia Led. Wien. Ent. Mon. 1863, p. 427.

^thaloessa Led. Wien. Ent. Mon. 1863, p. 435.

Bacotoma Moore, Lep. Ceyl. iii. p. 382 (1885).
Orphanostigma Warr. A. M. N. H. (6) vi. p. 478 (1890).

Palpi upturned, the 2nd joint reaching vertex of head and
broadly fringed with scales in front, the 3rd short, blunt, and with
a small triangular tuft in front ; frons oblique ; antennae with the

shaft annulate ; tibise with the outer spurs about half the length
of inner; abdomen with long anal tuft in male. Pore wing with
veins 3, 4, 5 fi'om angle of cell ; 7 straight and well separated
from 8, 9, to which 10 is closely approximated. Hind wing with
veins 3, 4, 5 from angle of cell ; 6, 7 from upper angle, 7 anasto-

mosing with 8 to two-thirds of wing.

Pig. 35.

8y7tgamia floridalis, cJ. \. (From Moths Ind. vol. iv.)

Sect. I. (Salhia). Antennae of male with the basal joint dilated

and with a curved scale-tooth from extremity ; the basal part

of shaft much curved, with a small tuft of hair at base,

followed by a very long tuft of curved black hair forming
a hollow to contain the scale-teeth on curved portion of

shaft.

A. Pore wing of male with a fringe of large scales on basal two-
thirds of inner margin directed towards the costa.

(1) SxNGAMiA FLABELLALis Guen. Delt. & Pyr. p. 199.

Botys tytiusalis Wlk. xix. 984. W. Indies ; Colombia.
Salhia abnormalis Snell. Tijd. v. Ent. 1875, p. 215, pi. 12.

ff. 7, 8.
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(2)*Stngamia defoemalis Snell. Tijd. v. Ent. 1875, p. 214,
pi. 12. ff. 4, 5, 6. Colombia.

(3)*STifGAMiA CGGNATALis SneU. Tijd. V. Ent. 1875, p. 215, pi. 12.

ff. 9, 10. Colombia.

B. Eore wing of male with a large fold on basal two-thirds of

inner margin.

(4) Stngamia ancidalis Snell. Tijd. v. Ent. 1875, p. 216, pi. 12.

ff. 11, 12. Brazil.

C. Fore wing of male with the base of costa produced to an
angled lobe.

(5) Sywgamta cassidalis Gruen. Delt. & Pyr. p. 199. "W. Indies

;

Salhia squamosalis "Wallengr. Eug. Eesa, p. 382. Brazil.

t „ pellucidalis Warr. Trans. Ent. Soc. 1889, p. 268.

Sect. II. (Syngamia). Antennae of male normal.

(6) SxNGAMiA ETTBROciNCTALis Guen. Delt. & Pyr. p. 204.

Salhia dilutalis, Wlk. xxxiv. 1301. Honduras.
Botys coidalis Feld. Eeis. Nov. pi. 135. f . 14.

(7) Syngamia pepitalis G-uen. Delt. & Pyr. p. 187. Bogota
;

Botys collaris Feld. Eeis. Nov. pi. 135. f. 19. Brazil.

(8) Stngamia floeella Cram. Pap. Exot. iv. p. 114, pi. 348. f. L.
Neotropical region.

Anania quisqualis Hiibn. Zutr. iii. 27. 176, ff. 351, 352.

Ty^e. (9)tSY]srGAMiA floeibalis Zell. Lep. Caffr. p. 60. S. Africa

;

Oriental region ; Pacific groups.

Glyphodes calidalis Guen. Delt. & Pyr. p. 294.

fSyngamia octavialis "Wlk. xvii. 334.

merionealis, Wlk. xvii. 334.

tiphalis "Wlk. xvii. 335.

secutalis Wlk. xxxiv. 1291.

Hyalea fidvidalis Wallengr. Wien. Ent. Mon. 1860, p. 174.

Botys witialis Eeld. Eeis. Nov. pi. 135. f. 8.

(10)*SX]SrGAMIA XAJTTHALIS, n. Sp.

$ . Head fuscous and ochreous
;
palpi fuscous, white below

;

thorax fuscous above ; abdomen and wings ochreous yellow. Fore
wing with basal purplish-fuscous patch narrowing to inner margin ;

the costa fuscous to beyond middle ; a point at middle of cell ; a

discocellular patch with yellow line on it: the postmedial line

erect from costa to vein 2, minutely dentate between veins 5 and
2, then retracted to join the discocellular patch and sinuous to

inner margin, a large fuscous patch occupying the terminal area

»5

5J
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from costa to vein 3, and a patch on inner area in the sinus of line

leaving a yellow point beyond the line on inner margin. Hind
wing with discocellular fuscous point ; the postmedial line oblique

and minutely waved from costa to vein 2, then somewhat retracted

and reduced to points ; the apical area fuscous from costa to

vein 3.

Hah. Humboldt Bay, N. Gruinea. Exp. 20 mm. Type in Coll.

Rothschild.

(ll)tSxNGAMiA PEEViDALis Zell. Lep. Caffr. p. 59. S. Africa.

fAsopia hihlisalis "Wlk. xvii. 368.

(12)tST]s-GAMiA ABKTJPTALis Wlk. xvii. 371 ; Moore, Lep. Ceyl. iii.

pi. 178. f . 14. W. Africa ; Oriental region to

fAsojna dotatalis "Wlk. xxxiv. 1305. Australia and Fiji.

„ suffectcdis Wlk, xxxiv. 1307.

(13)tSYNGAMiA TiBiusALTS Wlk. xviii. 634. W. Africa; S. India;

Burma.

(14) Syngamia h^morehoidalis Gruen. Delt. & Pyr. p. 201.

fAsopia dircealis Wlk. xvii. 365, W, Indies ; S, America,

(15) Syngamia latimaeginalis Wlk. xvii, 370 ; Moore, Lep. Ceyl.

iii. pi. 178. f. 16. W. & E. Africa
;

\Botys jucundalis Led. Wien. Ent. Mon. 1863, India ; Ceylon

;

p, 463, pi, 8. f, 17. Burma.
Orphanostigma versicolor Warr. A.M. N. H. (6) xviii. p. 175.

(16)tSTNGAMiA FALSiDiCALis Wlk. xvii. 370. |India ; Ceylon,

(17)*Stngamia dentilinealis, n. sp. (Plate XLIX, fig. 24.)

2 . Eeddish brown ; palpi white below ; abdomen with yellow-
ish segmental lines. Pore wing with the basal area mostly yellow,

bounded by the antemedial line, which is obtusely angled on
median nervure; a yellow spot in end of cell before the black
discoidal lunule ; the postmedial line bent outwards and dentate
between veins 3 and 5, then retracted to angle of cell and obtusely
angled on vein 1, a yellow patch on its inner side beyond the cell

interrupted by brown streaks on the veins, a yellow patch beyond
it in the sinus narrowing to inner margin and three spots on its

inner side below the cell, a yellow streak from its angle on vein 3
to outer margin. Hind wing pale yellow ; a dark discocellular

spot connected with inner margin by an obhque sinuous line ; the
postmedial line strongly dentate and ending on outer margin above
anal angle, the area beyond it fuscous ; both wings with prominent
series of yellow points on the cilia.

Hah. Bandong, Java. Exp. 24 mm. Type in Coll. Eothschild.

(18)tSYNGAMiA TiOLATA Pabr. Mant. Ins. ii. p. 213. Ceylon.

„ ahjungalis Wlk. xviii. 670 ; Moore, Lep. Ceyl. iii.

pi. 180. f. 8.
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(19)*Stngamia LATirusALis Hmpsn. Moths Ind. iv. p. 281. Burma.

(20)tSTNGAMiA CAMiLLUSALis "Wlk. xviii. 713. Malacca ; Borneo.

(21) Stngamia ampliatalis Led. Wien. Ent. Mon. 1863, p. 428,

pi, 16. f. 6. Amboina ; Solomons.

Botys illatalis Wlk. xxxiv. 1436.

(22)fSyngamia tttiusalis Wlk. xviii. 605. W. Indies

;

C. & S. A.merica.

(23)tSTNGAMiA viOLESCENTALis Hmpsn. A. M. N. H. (6) xvi.

p. 337 ( 2 ). Grenada.

(24) Ststgamia maemoeata Lucas, Proc. Eoy. Soc. Queensl. viii.

p. 92. Queensland.
Merodictya subtessellalis Warr, A. M. N. H. (6) xvii. p. 137.

(25)*Syngamia aquatioams Guen. Delt. & Pyr. p. 284, pi. 8.

f. 4. Brazil.

Zehronia lacrinesalis Wlk. xix. 965.

Auctorum.

Botys moluccalis Feld. Eeis. Nov. pi. 135. £. 13. Moluccas.

Salbia i^rceformatalis Moschl. Abh. Senck. Gas. xvi. p. 291.

Porto Eico.

Genus 36. Hilbithia.

HileitMa Snell. Tijd. v. Ent. 1875, p. 217.

Palpi upturned, the 2nd joint broadly scaled in front, the 3rd
with a triangular tuft ; maxillary palpi small and filiform ; frons

rounded ; antennae ciliated, in male with a tooth from extremity of

basal joint ; tibiae with the outer spurs half the length of inner.

Pore wing with veins 3, 4, 5 from angle of cell ; 7 straight and
well separated from 8, 9; 10, 11 stalked; male with a fold

at base of costa below. Hind wing with veins 3, 4, 5 from angle

of cell ; 6, 7 from upper angle, 7 anastomosing with 8 to three-

fourths of wing.

Pig. 36.

Hileithia decostalis, S • k-

Txjpe. HiiiEiTHiA decostalis Guen. Delt, & Pyr, p. 229. S. America.
Samea melicertalis Wlk. xvii. 356.

Zebronia perseusalis Wlk, xvii. 475.

Hileithia appialis Snell. Tijd. v. Ent. xviii, p. 219, pi. 12,

ff. 13, 14.
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Hileiihia ductalis Moscbl. Abh. Senck. Ges. xvi. p. 292.

Porto Eico.

Genus 37. Samea.

Samea Guen. Delt. & Pyr. p. 193 (1854).

Palpi upturned, the 1st and 2nd joints broadly scaled in front,

the 3rd with a small triangular tuft ; maxillary palpi filiform

;

frons flat and oblique ; antennae of male ciliated ; tibiae with the
outer spurs short. Pore wing with veins 4, 5 approximated for

some distance ; 7 curved and approximated to 8, 9, to which 10
also is approximated. Hind wing with veins 4, 5 approximated
for some distance ; 6, 7 from upper angle, 7 anastomosing with 8.

Pig. 37.

Samea ecclesialis, (J . |-.

Sect. I. Abdomen of male with large paired lateral

medial tufts curled over dorsum.

Type. (1) Samea ecclesialis Guen. Delt. & Pyr. p. 194, pi. 6. f . 7.

TJ.S.A ; W. Indies
;

castellalis Guen. Delt. & Pvr. p. 195. S. America.
luccusalis Wlk. xix. 937.

t „ disertalis Wlk. xxxiv. 1302.

5J

(2) Samea mitltiplicalis Guen. Delt. & Pyr. p. 227. U.S.A.

;

t „ discessalis Wlk. xxxiv. 1302. S. America.

+ „ niccmsalis Wlk. xvii. 464.

Sect. II. Abdomen of male without tufts.

(3)*Samea isabalis Feld. Eeis. Nov. pi. 135. f. 25. Bogota.

Auctorum.

SameaJlguralis Wlk. Tr. N. H. Glasg. i. p. 368. Congo.

„ fumidalis Leech, Ent. xxii. p. 70, pi. iv. f. 8. Japan.

„ conjunctalis Moschl. Abh. Senck. Ges. xvi. p. 290.

Porto Eico.
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Genus 38. Teithtris,

Tnthyris Led. Wien. Ent. Mon. 1863, p. 140.

Prcenesta Snell. Tijd. v. Ent. 1875, p. 219.

Palpi upturned, the 2nd joint broadly scaled in front, the 3rd
with a small triangular tuft ; maxillary palpi filiform ; frons with
an oblique prominence ; antennae ciliated ; tibiae with the outer

spurs half the length of inner. Eore wing with veins 3, 4, 5 well

separated at origin ; 7 straight and well separated from 8, 9,

to which 10 is approximated. Hind wing with veins 3, 4, 5 from
angle of cell ; 6, 7 from upper angle, 7 anastomosing with 8.

Eig. 38.

Trithyris soyllalis, cJ. }.

Sect. I. (Prcenesta). Antennae of male slightly thickened by scales

at middle and contorted ; anal tuft very large.

A. Fore leg of male ^\ith grooves containing tufts of hair in

femur, tibia, and 1st joint of tarsus.

(l)tTKiTHYEis scTLLALis Wlk. xviii. 566. Mexico ; Brazil.

Botys turnnsalis Wlic. xviii. 628.

„ deUcataUs Led. Wien. Ent. Mon. 1863, p. 376, pi. 11.

f. 10.

Prcenesta falnalis Snell. Tijd. v. Ent. 1875, p. 220, pi. 12.

ff. 15, 16.

B. Eore leg of male with the groove running to end of tarsus.

(2) Teithtris sunialis Snell. Tijd. v. Ent. 1875, p. 220, pi. 12.

ff. 17, 18. Colombia.

(3)tTEITHXEIS RITBEALIS, n. Sp.

c? . Dark red
;
palpi, pectus, and ventral surface of abdomen

black, the last Mith the terminal segments yellowish white ; anal

tuft black at base. Eore wing ^\^th traces of antemedial line with
yellowish mark before it in cell ; a prominent black-edged orange
quadrate spot in end of cell, a discoidal black lunule ; the post-

medial line excurved to vein 2, then retracted to origin of vein 2,

with an orange spot on its outer side and almost obsolete towards
inner margin. Hind wing with discoidal annulate spot and curved
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postmedial fuscous line ; both wings with terminal series of black

points and black line through the cilia, which are brown.
Hah. Peru. Exp. 34 mm.
Subsp. 1. Hind wing with orange spot in cell ; both wings with

large curved patch beyond the cell.—Ecuador, Loja.

Sect. II. {Triiliyris). AntennjB of male normal.

A. Mid tibiae of male greatly dilated with a groove containing a

fringe of large scales.

(4)tTEiTHYEis AUBANTiACALis "Warr. Trans. Ent. Soc. 1889,

p. 289. Brazil.

(5)*Teithyhis perticalis Eeld. Eeis. Nov. pi. 135. f. 9. Bogota.

Botys galbula I'eld. Eeis. Nov. pi. 135. f. 20.

B. Mid tibiae of male normal.

(6)tTRiTHYBis iPHiCLALis Wlk. xvii. 376. Brazil.

(7)tTEiTHYETS PBOTEifOEALis Wlk. xviii. 628. Brazil.

(8)tTEiTHYEis NYSALis Wlk. xviii. 606. Brazil.

(9) Teithyeis penesteinalis Guen. Delt. & Pyr. p. 341, pi. 15.

f. 8. Brazil.

(lO)tTRiTHYEis PEOSOPEALIS Wlk. xvii. 358. W. Indies.

Type. (11)*Teithyeis janualis Led. Wien. Ent. Mou. 1863, p. 410,

pi. 15. f. 2. Brazil.

(12) Teithyeis iatipascialis Suell. Tijd. v. Ent. xviii. p. 238,

pi. xiii. f. 12. Colombia; Ecuador.

Auetorum.

Trithyris ignefactalis Moschl. Abh. Senck. Gres. xiv. p. 81.

Jamaica.

Gi-enus 39. Bocchoeis.

Diastictis Hiibn. Yerz. p. 355 (1827), preocc.

Bocclioris Moore, Lep. Ceyl. iii. p. 271 (1886).

Chahula Moore, Lep. Ceyl. iii. p. 317.

Bidymostoma Warr. A. M. N. H. (6) ix. p. 392 (1892).

Anomostictis Warr. A. M. N. H. (6) ix. p. 434.

Palpi upturned and reaching vertex of head, the 2nd joint

moderately scaled in front, the 3rd with a short triangular tuft

;

maxillary palpi filiform; frons flat and oblique; antennae with the

shaft smooth ; tibiae with the outer spurs half the length of inoer.

Pore wing with veins 3, 4, 5 from angle of cell ; 7 straight and
well separated from 8, 9, to which 10 is approximated. Hind

Peoc. Zool. Soc—1898, No. XLIV. 44
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wing with veins 3, 4, 5 from angle of cell ; 6, 7 from upper angle,

7 anastomosing with 8.

Fig. 39.

Bocchoris onychinalis, (^ . f. (From Moths Ind. vol. iv.)

Sect. I. Antennse of male minutely serrate.

(l)tBoccHOEis EOTUifDALis Hmpsn, 111. Het. ix. p. 169, pi. 172.

f . 23. India ; Ceylon.

Sect. II. Antennse of male ciliated.

A. Fore wing of male with three hyaline streaks in the

interspaces beyond the cell.

(2)tBoccHOEis ADALis Wlk. xix. 989. Brazil.

B. Fore wing of male normal.

a. Both wings with the apex somewhat produced, the

outer margin excised to vein 3, where it is angled.

(3) BoccHOBis invertalis Snell. Tijd. v. Ent. 1877, p. 78, pi. 6.

f . 4. Burma; Sumatra; Borneo; Queensland; N. Guinea.

b. Outer margin of both wings rounded.

(4)*BoccHOHis JUNCTiFASciALis, n. sp. (Plate XLIX. fig. 29.)

2 . "White
;
palpi and frons brown at sides ; antennae, thorax,

and abdomen at base of dorsum tinged with brown ; the anal tuft

black. Fore wing with the costal and inner areas black-brown to

the postmedial line, each emitting a striga defined by white on
inner side and representing the antemedial line ; a large brown-
outlined discoidal lunule conjoined, to the costal area and with
a point between it and the brown inner area ; a prominent
slightly curved dark postmedial band, conjoined, except towards
costa and inner margin, to a similar oblique almost straight sub-
terminal band ; a terminal band narrowing to tornus. Hind wing
with discoidal point ; a prominent straight postmedial dark band

;

a terminal band narrowing to tornus ; both wings with fine black

line through the cilia.

Hah. Banda (Doherty). Exp. 24 mm. Type in Coll. fioth-

schild.

(5)tBoccHOEis iNDUOTALia Wlk. xxxiv. 1450. Pulo Laut Java.
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(6)tBoocHOEis DANALis Hmpsn. 111. Het. ix. p. 169, pi. 172. f. 25.

Ceylon.

(7) BoccHOEis TEiYiTEALis Swinh. A. M. N. H, (6) xvi. p. 302.

Assam.

Synclem fenestralis Warr. A. M. N. H. (6) xvi. p. 105.

(8) BoccHOEis iNSciSALis Snell. Tijd. v. Ent. 1880, p. 213, & 1883,

pi. 18. £. 16. Brazil ; W. Africa ; India ; Ceylon

;

fJIi/drocamjKi ienera Butl. P. Z. S. 1883, p. 167. Celebes.

(9)tBoccHOEis coNTOETiLiNEALis Hmpsn. A. M. N. H. (6) xvi.

p. 336. Grenada.

(10) BoccHOEis ONYCHiNALis Guen. Delt. & Pyr. p. 205, pi. 6. f. 9.

"W. Africa ; Aden ; India, Ceylon, & Burma

;

fZebronia hraurealis Wlk. xix. 971. Borneo ; Australia.

Lepyrodes astomalis Peld. Eeis. Nov. pi. 135. f. 22.

(ll)tBoccHOEis FLATiBEiOTNEA, n. sp. (Plate XLIX, fig. 30.)

(S . Yellow-brown ; head, thorax, and abdomen mixed with

white ; palpi black, white at base and extremity ; wings with

black-edged white markings. Pore wing with subbasal mark on

inner area ; d, curved antemedial line not reaching costa ; a medial

patch in and below cell with a small spot beyond its lower

extremity ; a reniform postmedial patch between veins 7 and 3

with small spot beyond it below vein 7 ; cilia fuscous at apex and

middle. Hind wing with the basal half white, extending on inner

area to two-thirds of wing and enclosing a small spot on vein 1

;

the outer area yellowish, enclosing a postmedial white patch

between veins 2 and 7.

Hab. Natal, Malvern {Marshall). Exjt. 16 mm.

(12) BoccHOEis DAESANALis Druce, Biol. Centr.-Am., Het. ii.

p. 238, pi. 62. £. 6. Mexico ; Centr. Am. ; Brazil.

(13)*BoccHOEis MAEUCALis Druce, Biol. Centr.-Am., Het.ii. p. 237,

pi. 62. f. 3. Mexico.

(14)tBoccHOEis ACAMASALis Wlk. xix, 970. India, Ceylon, &
Burma ; Java ; Celebes.

fZebronia perspicualis Wlk. xxxiv. 1347.

fBoti/s Jlexissimalis Wlk. xxxiv. 1426.

MeterocnepJies stranyulalis Snell. Tijd. v. Eut. 1880, p. 224, &
1884, pi. 3. f. 1.

(15) BoccHOEis TELPHUSAiis Wlk. xix. 974. Japan; N.E.India;
Burma ; Borneo ; Amboiua.

Chabula reniferalis Snell. Trans. Ent. Soc. 1890, p. 616.

Giyphodes uncinalis Pag. J.B. Nass. Ver. xxxvii. p. 273,

pi. vii. f. 6.

(16)*BoccHOEis TEEEALis Wlk. xvii. 503. Borneo-
44*
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(17)tBoccHOBis SPHENOGOSMA Meyr. Trans. Ent. Soc. 1894,

p. 456. Assam ; Borneo ; Pulo Laut.

fChahula veclrualis Swinb. A. M. N. H. (6) xiv. p. 197.

(18) BoccHOKis iiixiiiA Von Hedem. Stett. Ent. Zeit. Iv. p. 295.

Jamaica ; St. Thomas.
(19)tBoCCHORIS CHALCIDISCALIS, n. Sp.

6 . White ; head, thorax, and abdomen tinged with fuscous.

Eore wing golden brown, leaving the margins white ; a wliite

speck in cell and another on discocellulars ; a slight foveal de-

pression below base of cell. Hind wing white.

Rab. Espiritu Santo, Brazil {Jones). Exjp. 20 mm.

(20)tBoCCHOEIS STIGMATALIS, n. Sp.

White with slight j'ellowish tinge ; palpi banded with black
;

head and thorax with black spots ; abdomen with black bands, the

anal segment in male with two lines v\fhieh meet at apex. Fore
wing with four black spots at base ; a subbasal fuscous figure-of-

eight shaped mark ; an antemedial line slightly angled on median
nervure ; a large annulus in cell and discocellular reniform spot,

the latter with two lines from it to inner margin, the inner emit-

ting some irregular markings to the antemedial line ; a postmedial

line angled inwards on vein 5 and ending at outer angle ; a diffused

line across apex and a marginal line. Hind wing with disco-

cellular annulus and a line from it to near anal angle ; an irregular

postmedial line forming an annulus at middle ; submarginal and
marginal lines ; a small apical patch.

Hah. Sao Paulo, Brazil (Jones). Exp. 24 mm. Type in B.M.

(21)tBoccHOEis iNsiPiDALis Led. Wieu. Ent. Mon. 1863, p. 370,
pi. 8. f. 15. S. America.

(22)tBoccHORis CLATHRALis Swinh. A. M. N. H. (6) xiv. p. 200.

Assam ; Burma.
(23)tBoCCHORIS PULYEREALIS, n. Sp.

S . Fuscous ; head, thoi-ax, and abdomen mixed with white,

the last with dorsal black marks on last two segments ; wings
irrorated with yellowish white. Fore wing with numerous semi-

hyaline white spots on basal two-thirds, forming ill-defined

subbasal, antemedial, medial, and postmedial series, the last ex-

curved between veins 5 and 2 ; subbasal and postmedial black points

on costa. Hind wing with similar subbasal, medial, and postmedial

series of spots ; cilia of both flings chequered white and black.

Hah. Java, Arjuuo (Dokerty). Exp. 20 mm.

(24) BoGCHORis ADiPALis Led. Wien. Ent. Mon. 1863, p. 475,
pi. 11. f. 16. India, Ceylon, & Burma

;

BoUfs notatalh Wlk. xxxiv. 1437. Malacca ; Amboina.
•\Samea euprinalis Moore, P. Z. S. 1877, p. 615.

Mimorista marginalis AVarr. A. M. N. H. (6) xviii. p. 114.

(25)tBoccHORis BrPHEAifORALis Wlk. xix. 1004. Celebes.
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(26) BOCCKOEIS AUROriNCTALIS, n. sp.

Very pale golden yellow ; thorax and abdomen slightly mottled

with grey-brown, the latter with dorsal series of white points ;

pectus, legs, and ventral surface of abdomen white. Fore wing
with irregular greyish-white basal patch ; a slightly-curved pale

brown antemedial line ; the elongate orbicular and reniform spots

grey with pale brown outline, the latter with incurved line from
its lower edge almost meeting on inner margin another line from
reniform which is angled outwards ; a waved postmedial line

;

the medial area below the cell and the inner area between the
outer line from reniform and the postmedial line greyish white ; a
grey-brown subtermiual band with waved edges from costa to

vein 3, with a line from its lower end to the postmedial line at

vein 2 ; a brown marginal line. Hind wing with greyish ante-

medial band not reaching inner margin and with strong waved
brown edges ; irregularly waved postmedial and subterminal lines

;

a fine marginal line.

Hob. Pergusson I., N. Guinea {Meek), Queensland (Meek).

Exp. 28 mm. Types in Coll. Eothschild and B.M.

(27) BoccHOEis APTALis AVlk. xxxiv. 1425. Japan ; Assam ;

Mysol ; Sangir,

fSamea usitata Butl. 111. Het. iii. p. 74, pi. 59. f. 3.

fPyrausta platycapna Meyr. Trans. Ent. Soc. 1897, p. 90.

(28)tBoccHOEis AETiFiCALis Led. Wien. Ent. Mon. 1863, p. 463,
pi. 8. f. 16. JV.W. Himalayas ; Calcutta.

f^diodes inscitalis Wlk. xxxiv. 1297.

t „ ahstrusalis Moore, Lep. Atk. p. 207.

(29)tBoccHOEis ACTEALTS Wlk. xix. 944. S. America.
'\Samea diynotaUs Wlk. xxxiv. 1301,

(30) BoccHOEis AEGTEALis Hiibn. Verz. p. 355, Zutr. i. 21. 57,

ff. 113, 114. U.S.A.
Botis veiitraUs Grote & Rob. Tr. Am. Ent. Soc. i. p. 21,

pi. 2. f. 23 (var.).

(31) BoccHOEis FEACTTiEAiis Zell. Yerh. z.-b. Yer. Wien, 1872,

p. 509, pi. 3. f. 16. U.S.A. ; S. America.

(32)tBoccHOEis ciECALis Warr. A. M. N.H. (6) ix, p. 434.

California.

(33) BOCCHOEIS XAIfTHIALIS, n. sp.

Orange-yellow ; fore femora banded with fuscous. Eore wing
with fuscous basal line ; the broad antemedial line oblique from
costa to below median nervure, where it is obtusely angled ; a

point in cell and discoidal sp'ot ; the broad postmedial line slightly

incurved to vein 5, then strongly excurved, and at vein 2 retracted

to angle of cell, where it is connected by a blotch with the dis-

coidal spot ; one or two subterminal spots below apex and one
above tornus, the former sometimes Conjoined to the postmedial
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line. Hind wing with more or less developed fuscous postmedial
line between veins 5 and 2 and sometimes with subterminal spots
below apex and vein 2 or diffused subterminal baud.

The postmedial line of fore wing sometimes becomes a broad
diffused nearly straight band.

Hah. Amboina (Doherty); Queensland {Meek). Exp. 28 mm.
Types in Coll. Eothschildand B.M.

(34)tBoccHoiiis TALIS Grote, Can. Ent. x. p. 26. F.S.A.

Type. (35) Bocchokis inspersalis Zell. Lep. Caffr. p. 33.

W. & S. Africa ; Japan ; Oriental region.

Desmia affiictalis Guen. Delt. & Pyr. p. 191, pi. 5. f. 4.

i^diodes bootanalis Wlk. ixxiv. 1298.

(36)tBoccHOEis ciLiATA Swinh. A. M. N. H, (6) xiv. p. 206.

Assam.
(37) BoccHORis TEiMACULALis Snell. Tijd. T. Ent. xxiii. p. 232,

& xxxvii. pi. iv. ff. 2, 2 a. Burma ; Celebes.

(38) BoccHOEis QUAiEEifALis Led. Wien. Ent. Mon. 1863, p. 434,
pi. 17. f. 1. Amboina ; N. Guinea.

(39)tBoccHOETS CLTTiALis Wlk. xvii. 342. Brazil.

Genus 40. Saibiomoepha,

SalbiomorpM Snell. Tijd. v. Ent. 1875, p. 216.

Palpi upturued, the 2nd joint reaching vertex of head and
broadly scaled iu front, the 3rd short, blunt, and hidden by a tuft

of hair from end of 2nd joint ; maxillary palpi filiform ; frons
rounded ; antennae with the shaft annulate, in male with the
basal joint dilated and \\-ith a cm-ved scale-tooth from extremity,
the basal part of shaft much curved, with a long tuft of hair

between two small tufts of scales at base, and at the end of the

Pig. 40.

Salhiomorpha torsalis, cj • }.

curved part a tuft of hair above and serrations below ; tibiae with
the outer spurs half the length of inner ; abdomen long in male.
Pore wing of male with a friuge of large scales directed towards
costa on basal two-tliirds of inner margin ; veins 3, 4, 5 from
angle of cell ; 7 straight and well separated from 8, 9, to which 10
is approximated. Hind wing with the costa lobed and angled at
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middle in male ; veins 3, 4, 5 approximated for a short distance
;

6, 7 shortly stalked, 7 shortly anastomosing with 8.

Type. Salbiomorpha toesalis Guen. Delt. & Pyr. p. 200. Colombia.

Genus 41. Piloceocis.

Pihcrocis Led. Wien. Ent. Men. 1863, p. 430.
Ceratoclasis Led. Wien. Ent. Men. 1863, p. 430.

Anisoctena Meyr. Trans. Ent. Soc. 1894, p. 455.

Palpi upturned, the 2nd joint broadly rounded with scales in

front, the 3rd short and with a small triangular tuft in front

;

maxillary palpi filiform ; frons rounded ; tibise with the outer
spurs half the length of inner. Eore wing with veins 3, 4, 5 from
angle of cell; 7 curved and approximated to 8, 9. Hind wing
with vein 3 from angle of cell ; 4, 5 somewhat approximated for a
short distance ; 6, 7 from upper angle, 7 anastomosing with 8.

Pig. 41.

Pilocrocis ramentalis, cJ. }.

Sect. I. {Ceratoclasis). Antennae of male distorted at two-thirds

from base with a vesicle formed of appressed serrations and
long spines projecting over it.

(l)tPii'OCEOCis LAUEALis "Wlk. xvii. 358.

W. Indies ; S. America.

Ceratoclasis verecundalis Berg, Bol. Ac. Nac. Cord. i. p. 177. 15.

(2) Piloceocis delimitalis Guen. Delt. & Pyr. p. 35.

W. Indies ; S. America.
(3)*PiLOCEOCis iMBEEXALis Wlk. xix. 987. Brazil.

Sect. II. Antennae of male with a process from basal joint in

front, the base of shaft excised ;
patagia extending beyond

metathorax.

(4) Piloceocis teiptjnctata Pabr. Mant. Ins. ii. p. 213.

W. Indies ; Colombia.

Botys campalis Guen. Delt. & Pyr. p. 345.

„ cuhanalis Guen. Delt. & Pyr. p. 345.

t „ memmialis, Wlk. xviii. 731.

(5) Piloceocis plttmbicostalis Grote, Can. Ent. iii. p. 103.

Plorida.
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Sect. III. AntennsB oi male with scale-tooth on basal joint ; the

base of shaft excised followed by slight scale-teeth ; under-

side of both wings with rough scales in cell, hind wing with

large recurved tufts of scales on medial part of costal area.

(6) PiLOCEOCIS COPTOBASIS, n. sp.

c? . Purplish fuscous; base of palpi and thorax and abdomen below

white. Pore wing with small quadrate hyaline spot in end of cell

and another below origin of vein 2 ; the postmedial line formed by

three dentate hyaline marks beyond the cell, then three points

nearer the termen, between veins 5 and 2, and a point near the

hyaline spot below vein 2. Hind wing with the postmedial line

represented by a spot beyond the cell, three points near the termen

between veins 5 and 2, and a line from lower angle of cell to

tornus.

Eab. Amboina ; Celebes ; Batchiau (DoTiertif) ; Pergusson I.,

"N". Guinea (MeeJc). Exp. 36 mm. Types in Coll. Eothschild and

B. M.

Sect. IV. {Anisoctena). Antennte of male with scale-tooth on basal

joint ; a deep excision at base of shaft followed by curved

teeth on outer side for some distance ; maxillary palpi dilated

with scales. Pore wing with thick curled hair on base of

inner margin met by a fringe of curved hair in upper part of

cell ; the median nervure and inner area clothed with long

hair. Pemale normal,

(7)tPii'OCE,ocis SYNOMOTis Meyr. Trans. Ent. Soc. 1894, p. 456.

Celebes.

Sect. V. Antennae of male with the shaft fringed with hair on
upperside at about one-sixth from base ; frons with rounded

prominence.

(8)tPlI'0CR0CIS PUBPtTRASCENS, n. sp.

Head, thorax, and abdomen dark fuscous brown ; palpi at base,

pectus, legs, and ventral surface of abdomen white ; wings dark

fuscous with a purplish gloss ; both wings with faint traces of

discoidal spot and postmedial line retracted at vein 3 to lower

angle of cell.

Hah. Ecuador, Loja ; Trinidad. E.vp. 40 mm.

Sect. VI. (Pilocrocis). Antennae of male with the base of shaft

excised, then thickened and curved for some distance ; fore

wing with a thick fringe of hair and scales below basal half

of costa,

Tyr)e. (9) Pilocrocis ramen^talis Led. Wien. Ent. Mon. vii. p. 430,

pi. 16. f. 13. U.S.A. ; Venezuela; Brazil.

Zlnckenia jperfuscalis Hulst, Tr. Am. Ent. Soc. xiii. p, 159.
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Sect. VIT. Antennae of male normal.

A. Hind tibiae of male with large tufts of hair on outer side of

tibia and proximal joints of tarsus ; fore wing below with

large fans of scales over the cell from below costal and sub-

costal nervures ; the patagia extending beyond metatborax.

(lO)tPiLOOROCis DRTALis Wlk. x\dii. 573. W. Indies.

Botijs glaucusalis Wlk. xviii. 576.

B. Hind tibiae only with tufts of hair on outer side.

(ll)tPiLOCROcis xiPHiALis Wlk. xviii. 594. Brazil.

Botysserratilinealls Led.Wien. Ent. Mon. 1863, p. 375, pi. ii. f , 2.

(12)tPlL0CE0CIS CALAMISTIS, n. sp.

S . Ochreous yellow
;

palpi streaked with fuscous ; fore tibiae

and femora ringed with fuscous ; hind tibiae with the tufts fuscous

on outer side ; abdomen slightly ringed with fuscous. Fore wing
with slight fuscous streak below basal half of costa ; a curved
antemedial line angled inwards on vein 1 ; a speck in cell and
discoidal lunule ; the postmedial line incurved from costa to vein 5,

then bent outwards and dentate to vein 5, along which it is

retracted to near angle of cell. Hind wing with discoidal spot

the postmedial line as on fore wing, but with an oblique fuscous

shade in its sinus ; both wings with fuscous terminal line.

Hah. Jalapa, Mexico (Schaus). Exjj. 32 mm. Types in B.M.
and Coll. Schaus.

0. Legs normal.

a. Fore wing of male with an elongate fovea in cell.

(13) PiLOCEOCis iNGUiNALis Guen. Delt & Pyr. p. 346.

r.S.A.; Brazil.

Botys thoasalis, Wlk. xviii. 610.

„ anticostalis Grote, Can. Ent. iii. p. 104.

h. Eore wing of male with a small fovea below the base of
cell enclosed by vein 1 being bent up to median nervure.

(14)tPlLO0EOCIS XAISTTHTALISTALIS, n. Sp.

c? . Pale silky yellow
;

palpi above, frons above and below, and
base of tegulae brown. Pore wing with brown fascia on costa ; a
brown point in cell and discoidal bar.

Hab. Aroa, Venezuela. Exjo. 28 mm.

c. Eore wing normal.

a'. (Lotanc/a). Patagia of male with a tuft of hair extending
beyond metathorax.

(15) PiLOCEOCIS BAECALIS Wlk. xix. 1001.
India, Ceylon, & Burma ; Borneo.

JDeba milvinalis Swinh. P. Z. S. 1885, p. 875, pi. 57. f. 2 •

Moore, Lep. Ceyl. iii. p. 183. f. 11.
'

(16) PiLOCEOCIS AJfiGEirsAiis Wlk. xviii. 682 ( $ ). Borneo.
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h'. Patagia normal.

(17)*PiLOCEOCis EOXONALTS Druce, Biol. Centr.-Am., Het. ii.

p. 253, pi. 62. f. 20. Centr. Am.

(18) PiLOCEOCis iiBEEALis, Gueo. Delt. &, Pjr. p. 350.

Cayenne ; Brazil,

(19)tPlLOCEOCTS LEUCOPLAGALIS, n. sp. (Plate XLIX. fig. 18.)

Fuscous shot with purplish blue
;
palpi ocbreous below ; pectus

and ventral surface of abdomen white ; anal tuft of male ochreous.

Fore wing with semiliyaline purplish fascia below the cell and
vein 2 and above base of vein 2 ; a spot in end of cell ; an oblique

white somewhat wedge-shaped band beyond the cell from vein 7
to above 2. Hind wing with the interspaces semihyaline except
on terminal area.

Hah. Mexico, Jalapa (ScTiaus) ; Brazil, Castro Parana (Jones).

Exp. 42 mm. Types in B.M. and Coll. Schaus.

(20) PiLOCBOCis DAMONALis Wlk. xviii. 617. Brazil.

(21)tPiLOCEOCis GiLiPPUSALis "Wlk. xviii. 536. Brazil.

(22) PiLOCEOCis iNFtrscALis Gruen. Delt. & Pyr. p. 350.

Botys agavealis Wlk. xviii. 574. W. Indies ; Brazil.

„ pruinalis Led. Wien. Ent. Mon. 1863, p. 373, pi. 9. f , 6.

„ fuliginalis Wlk. xxxiv. 1400.

(23) PiLOCEOCis ANOEMALis Guen. Delt. & Pyr. p. 352.

Botys alvinalis Guen. Delt. & Pyr. p. 352. Cayenne ; Brazil.

(24)tPlLOCEOCIS DISCODONTALIS, n. Sp.

c? . Greyish brown with a yellowish tinge. Pore wing with
oblique sinuous antemedial line ; a minute auuulus in cell ; a pale-

centred discoidal lunule with a large yellowish hyaline patch
beyond it on inner side of postmedial line, which is oblique from
costatovein 5, then bent outwards and dentate to vein 2, retracted

to lower angle of cell and excurved again, a series of small den-
tate ochreous marks on its outer side from costa to vein 2.

Hind wing ochreous suffused with brown, especially on inner area
and beyond the cell ; a dark discoidal mark ; the postmedial line

bent outwards and dentate between veins 5 and 2, then retracted

to lower angle of cell and ending at tornus; the apical area brown
;

a brown line at base of cUia.

Hah. Venezuela, Aroa. Exp. 28 mm.

(25)*PiLOCEOcis CYEiSALis Druce, Biol. Centr.-Am., Het. ii. p. 255,
pi. 62. f. 23. Centr. Am.

(26)*PiLOCEOcis CETPTALis Druce, Biol. Centr. Am., Het. ii.

p. 255, pi. 62. f. 22. Centr. Am.
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(27)tPiLOCB,ocis MACEEALia Wlk. xix. 940. Brazil.

(28) PiLOCEOCis coNFixALis Wlk. xxxiv. 1430. Borneo
;

Botys conjunctalis Wlk. xxxiv. 1437. Siimbawa ; N. Guinea.

(29) PiLOCEOCIS LATIFUSCALIS, B. Sp.

Pale ochreous brown
;
palpi fuscous, white below. Pore wing

with indistinct curved fuscous anteinedial line ; a discoidal lunula
;

both wings with the postmedial line excurved from costa to vein 2,

retracted to below angle of cell, then slightly excurved again ; the
terminal area broadly fuscous, leaving a band of the ground-colour
between it and postmedial line.

Hnb. Amboina {Doherty). Exp. 22 mm. Types in Coll.

Eothsehild and B.M.

(30)tPlLOCEOCIS ACIJTANGULA, n. Sp.

Yellowish white ; palpi fuscous, white at base ; shoulders
streaked with fuscous brown. Pore wing with the costa and
termen brown ; an oblique straight autemedial line joined at inner
margin by the postmedial line, which is obliquely curved from costa

to termen at vein 2, where it is very acutely angled, then retracted
to angle of cell and incui-ved to inner margin ; a point in cell and
discoidal lunule. Hind wing with discoidal lunule ; the postmedial
line acutely angled at vein 3, then retracted to angle of cell : lines

on termen and through cilia.

Rab. Sandakan, Borneo {Pryer). Exp. 22 mm.

(31)tPlLOCEOCIS TEISTIGMALIS, n. Sp.

$ . BroMTi tinged with fuscous ; head and tegulae blackish

;

abdomen with black band on 2nd segment and dorsal points on
followdng segments. Fore wing with the costa suifused with black

;

an obscure subbasal line ; an antemedial black line obtusely angled
on median nervure

;
prominent black stigmata in and below middle

of cell ; a large discoidal stigma ; the postmedial line bent out-

M'ards and dentate between veins 5 and 2, then retracted to below
end of cell ; the apical area black and angled inwards to the post-

medial line above vein 5 ; some black at tornus. Hind wing
with discoidal black line ; the postmedial line bent outwards and
dentate between veins 5 and 2 ; apical area suffused with black ;

the termen black ; cilia whitish intersected with black.

Hah. Plorida, Miami (ScJiaus). Exp. 28 mm.

(32) PiLOCEOCIS CHLOEisALis Wlk. xviii. 601. Mexico ; Brazil.

(33)tPiLOCEOCIS MELANOPEOCnS, n. sp.

6 • Head brown ; base of palpi ochreous ; thorax and abdomen
ochreous, the anal tuft black. Pore wing ochreous ; the costal

area fuscous ; an obliquely sinuous antemedial dark line with a
small annulus in the cell beyond it ; a large ochreous-centred
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discocellular reniform dark patch with a waved postmedial line

with large dark apical patch beyond it, bent outwards and dentate

between veins 5 and 2, then retracted to the discocellular patch,

and with a patch beyond it extending to outer augle and two small

ochreous spots on its outer edge. Hind wing ochreous, wiLh

discocellular speck ; the postmedial line much bent outwards and

dentate between veins 5 and 2 ; an apical dark patch and series of

marginal specks.

Hab. Sao Paulo, Brazil (Jones). Exp, 34 mm.

(34) PiLOCROcis coLLUSTRALis Moschl. Abh. Senck, Ges. xiv, 3,

p. 76. Jamaica.

Auctorwn.

Ceratoclasis tenehralis Snell. Tijd. v, Ent. xviii. p. 246, pi. xiv.

ff. 2, 3. W. Indies.

„ rooalis Snell. Tijd. v. Ent. xviii. p. 247, pi. xiv. f . 4,

"W. Indies.

„ metalalis, Moschl. Abh. Senck. Ges. xvi. p. 320.

Porto Eico.

Genus 42. Ulopeza.

Ulopeza Zell. Lep. Caffr. p. 58 (1852).

Xacca Wlk. Proc. N. H. Glasg. Soc. vol. i. 2, p. 370 (1869).

PseudanaUes Warr. A. M. N. H. (6) vi. p. 477 (1890).

Palpi upturned, the 2nd joint reaching vertex of head and
slightly fringed in front, the 3rd well developed and acuminate,

with a short triangular tuft in front ; maxillary palpi filiform

;

frons rounded ; antennae of male ciliated, the basal joint dilated

and toothed, the shaft excised, then clothed with rough black

scales for a short distance ; tibije with the outer spurs half the

Fig. 42.

Ulopeza idyalis, (^ . \. (From Moths Ind. vul. iv.)

length of inner ; mid tibiae clothed with spinous hair. Fore wing

with the apex somewhat produced and the outer margin oblique ;

veins 3, 4, 5 from angle of cell ; 7 curved and approximated to 8,

9 for a short distance ; 10 also approximated to 8, 9. Hind wing

Avith veins 3, 4, 5 from angle of cell, which is rather short ; 6, 7

from upper angle or shortly stalked, 7 anastomosing slightly

with 8.



1898.] OP THE STTBFAMILT PXBATJSTIN^. 661

Sect. I. (DTojpeza). Thorax of male below with ridges of large

scales ; fore coxae and femora, hind tibiae and spurs fringed

with long hair.

(l)tTJLOPEZA coNiGEBALis Zell. Lep. Caffr. p. 58. W. & S. Africa.

fXacca trigonalis Wlk. Proc. N. H. Soc. Glasg. vol. i. 2, p. 370.

Sect. II. (Pseudanaltes). Thorax of male and legs normal.

Type. (2)tU.X;OPEZA idyalis Wlk.xix. 996 ; Moore, Lep. Ceyl. iii. pi. 183.

f . 5. India ; Ceylon ; Borneo ; Celebes.

Botys disjunctalis Wlk. xxxiv. 1408.

(3) Ulopeza semitialis Moore, Lep. Atk. p. 209, pi. 7. f. 6.

Sikhim.

(4)*17lopeza tei^^ebeosalis Warr. A. M. N. H. (6) xvi. p. 101 ( $ ).

Queensland.

Genus 43. Nosophora.

Nosophora Led. Wien. Ent. Mon. 1863, p. 407.

Analtes Led. Wien. Ent. Mon. 1863, p. 407.

Eidama Wlk. xxxiv. 1374 (1865).

Palpi upturned, the 2nd and 3rd joints recurved over vertex of

head, the 1st and 2nd joints in female sligbtly fringed with hair in

front, the 3rd with a small triangular tuft in front, in male the

2nd joint is fringed with long coarse hair curled upwards and in-

wards ; maxillary palpi filiform ; frons rounded ; antennae of male
with long cilia, the basal joint dilated with scales j the vertex of

Eig. 43.

Nosophora althealis, (S . \. (From Moths Ind. vol. iv.)

head hollowed out in male ; the patagia with tufts of long hair

extending beyond the metathorax ; thorax below with ridges of

large curved scales near the coxae, a tuft of long hair from origin

of fore wing ; tibiae with the outer spurs half the length of inner

;

mid tibiae clothed with spinous hair. Fore wing with veins 3, 4, 5

from angle of cell ; 7 curved and approximated to 8, 9 for one-third

length ; 10 also approximated to 8, 9. Hind wing with veins 3,

4, 5 usually from angle of cell ; 6, 7 usually from upper augle,

7 slightly anastomosing with 8.
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Sect. I, Eore wing of male with tufts of rough hair in middle
and end of cell below.

(l)t]S'osoPHOEA scoTAULA Meyr. Trans. Ent. Soc. 1894, p. 459.

Burma ; Singapore ; Pulo Laut.

(2)t]S"osoPHOBA ALBiouTTALis Swinh. Trans. Ent. Soc. 1890,
p. 273, pi. viii. f. 14. Bm-ma.

Sect. II. Fore wing without tufts of hair in cell below.

A. Hind wing of male with a ridge of hair on underside
below subcostal nervure from near base to beyond the
cell ; veins 4, 5 from a point well above lower angle of
cell ; 6, 7 stalked.

a. Male with the whole hind tibia, the inner terminal spur,
and the tarsal joints fringed with long hair.

(3) NosoPHOEA CHiEONALis Wlk, xviii. 683. Assam ; Borneo.
Nacjia incomitata Swinh. A. M. N. H. (6) xiv. p. 205.

b. Male with the hind tibia, the inner spur, and the 1st two
tarsal joints fringed with hair.

(4) NosoPHOEA coNJUNCTAiis Wlk. xxxiv. 1483. Assam ; Burma ;

Malayan subregion to Australia.

„ ochnodes Meyr. P. Linn. Soc. N. S. W. 188G, p. 255.

c. Male with slight tufts of hair at end of hind tibiae only.

(5) NosoPHOEA TEiGUTTAiis Warr. A. M. N. H. (6) xviii. p. 173.

Khasis ; Burma.

(6)*]N'osoPHOEA PAEViPUCNTALis Hmpsn. Moths Ind. iv. p. 290.

Burma.

B. ( JffosopJiora). Hind \ving of male with a tuft of hair in cell

and a short ridge beyond the cell ; the hind tibia, the
inner terminal spur, and the whole tarsus fringed with
hair.

Ty2>e. (7)tK'osoPHOEA dispilalis Hmpsn. Moths Ind. iv. p. 288.
Assam ; Borneo ; Pulo Laut ; Amboina.

„ chironalis Led. Wien. Ent. Mon. 1863, p. 407,
pi. 14. f. 12 (nee Wlk.).

C. (Analtes). Hind wing of male with no ridge of hair
below subcostals ; veins 4, 5 and 6, 7 from angles of
cell.

a. Hind tibia of male fringed towards extremity with long
hair, the inner terminal spur and 1st tarsal joint also

fringed with hair.

(8)tNosoPHOEA OBLiQUAiis Hmpsu. 111. Het. ix. p. 170, pi. 173.
f- 5. Ceylon.

(9)*]S"osoPHOKA EUSPiLALis Wlk. xxxiv. 1489 ( 2 ). New Guinea.



1898.] or THE SUBFAMILY PTRAUSTIN^. 663

b. Male with the hind tibia, the inner terminal spurs, and
the tarsus naked.

a', Male with thick fringe of hair on inner area of hind
wing above.

(10)t]S'osoPHORA BAEBATA, n. sp. (Plate L. fig. 2.)

d' . Black-brown ; palpi yellowish in front
;
pectus and legs

whitish ; fore tibiae banded with fuscous ; abdomen whitish below.

Fore wing with oblique triangular yellow patch on middle of

costa enclosing the dark discoidal bar, extending nearly to vein 2,

and with its edges irregular, a fulvous yellow spot beyond it just

below costa. Hind wing with the fringe of hair on inner area

reddish.

Hab. Tergusson I., N. Guinea (MeeJc). Exp. 30 mm. Type
in B.M.

v. Male without fringe of hair on inner area of hind
wing.

(11) NosoPHOEA ALTHEAiris Wlk. xviii. 697. India ; Ceylon &
Malayan subregion to New Guinea.

Analtes congenitalis Wlk. xxxiv. 1488.

tiVbso^jAora g'wacZm^'^nate Moore, Lep. Ceyl.iii. p. 320, pi. 183. f. 6.

(12) NosoPHOEA sEMiTEiTALis Led. Wien. Ent. Mon. 1863, p. 407,
pi. 14. f. 14. Sikhim ; Pulo Laut ; Amboina.

Botys paJpalis Wlk. xxxiv. 1430.

(13)tjS'OSOPHOEA PULTALIS, n. Sp.

Yellow suffused with fulvous
;
palpi black at extremity

; pectus
and underside of abdomen whitish ; lateral black streaks on ter-

minal half of abdomen. Tore wing with the basal part of costa
dark, terminating in a curved antemedial line ; a postmedial dark
line nearly straight from costa to vein 2, along which it is retracted

to below end of cell, then slightly excurved again, the area between
the two lines in and beyond end of cell clear yellow with a rufous
discoidal line ; the terminal area more suffused with fulvous ; the
costa towards apex and cilia fuscous. Hind wing with whitish spot
beyond the cell edged with fuscous except above ; the cilia fuscous.

Hab. Pulo Laut (Doherty); Fergusson I., N. Guinea (MeeJc).

Exp. 30 mm. Type in B.M.

(14)*NosoPHOEA HYPSALis Wlk. xxxiv. 1374. Aru.

(15) NosopHOEA PLAViBASALis, n. sp. (Plate L. fig. 3.)

S . Fuscous ; palpi yellow except at extremity ; tegulse and
patagia yellow in front ; legs yellow and fuscous ; abdomen with
the basal segment yellow, followed by a dorsal streak ending just

beyond middle ; the ventral surface yellowish white Fore wing
with yellow subbasal patch in and below cell ; a slight streak on
basal part of vein 2 ; a hyaline point in end of cell and a large

elhptical spot beyond the cell between veins 3 and 6. Hind wing
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with large elliptical semihyaline spot between veins 2 and 5 from

below middle of cell to near outer margin.

Hab. Humboldt Bay, N. Guinea {Dolierty). Exp. 28 mm.
Types in Coll. Eothschild and B.M.

(16)tNosoPHOEA PA:>rAEESALis Wlk. xix. 992 ( 2 ). W. Africa.

(17)t]NosopnoKA LATiFEEALis Wlk. xxxiv. 1401 ( 2 ).

W. & S. Africa.

Aiidorum.

Analtes tnpunctdlis Pag. J.B. Nass. Ver. xxxvii. p. 275, pi. vi. f . 5.

Amboina.

„ Mnipzcncto?w Pag. J.B. Nass.Yer. xxxvii. p. 276. Amboina.

Genus 44. Chalcidopteea.

Chalddoptera Butl. A. M. N. H. (1883) ii. p. 120.

Euthalantha Snell. Tijd. v. Ent. 1894, p. 42.

Palpi upturned, tbe 2nd joint reacting vertex of head and slightly

scaled in front, the 3rd well developed, with a small triangular tuft

in front ; maxillary palpi small and filiform ; frons rounded

;

antennae of male ciliated. Pore wing with veins 3, 4, 5 well

separated at origin ; 7 straight and well separated from 8, 9, to

which 10 is approximated. Hind wing with the cell about half

the length of wing ; 3 from angle ; 4, 5 somewhat approximated

for a short distance, 6, 7 from upper angle, 7 anastomosing

slightly with 8.

Pig. 44.

Chalddoptera emissalis, c? • (From Moths Ind. vol. iv.)

Sect. I. Antennae of male with the shaft knotted at one-third

from base, then excised, gradually thickened and clothed on

upperside with rough scales ; abdomen with a large bilobed

corneous valve on underside from base covering the spiracles.

(1) Chalcidopteea steaminalis Guen. Delt. & Pyr. p. 200.

N. India.

fSyndera nemomlis Swinh. P. Z. S. 1889, p. 421, pi. 44. f. 6.

Sect. II. Antennae of male with the base of shaft thickened and

slightly excised, the outer margin of both wings excurved at

middle ; hind wing with a small lobe on inner margin near

anal angle.

(2)*Chalcidopteka ateilobalis Hmpsn. Moths Ind. iv. p. 292.

Burma.
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Sect. III. Antennae of male with a small tooth on outer side of

basal joint at extremity, the base of shaft cui'ved and thickened

with scales.

(3) Chalcidoptera kufilinealis S\\inh. A. M. N. H. (6) svi.

p. 303. Assam.

Sect. IV. Antennae of male with two tufts of scales on basal joint

and a curved hook at extremity ; frons with long npcurved

hair ; vertex of head hollowed out ; hind tibise with tuft of

long hair at exti'emity, the inner spurs very loug ; hind wing

with large patch of rough hair in cell below.

(4)tCHALCID0PTEEA PEYBEI, U. Sp. (Plate L. fig. 1.)

c? . Deep red ; frons and vertex of head ochreous ; palpi at

base, pectus, and underside of legs white ; abdomen fuscous above

except at base. Tore wing ^dth the costa fuscous ; a small yellow

spot in end of cell ; a large rather irregular lunulate spot beyond

the cell between Aeins 2 and 7, with two specks beyond its upper

extremity and one beyond its lower ; cilia fuscous. Hind wing
with the costal and inner areas, the termen and cUia fuscous,

leaving a large triangular red patch below and beyond the cell,

bearing a subquadrate hyaline spot between veins 2 and 5.

Hah. Sandakan, Borneo (Pnjer). Exp. 20 mm.

Sect. V. Antennae of male normal
;
patagia extending beyond

metathorax.

A. Mid and hind tibiae fringed with immensely long hair on
outer side, the inner spurs very long ; hind tarsi with

the first two joints fringed with long hair on both sides ;

hind wing with the costa slightly excised beyond middle,

the apex much produced and falcate ; rough hair on

end of vein 1 c below.

Tyj^e. (5) Chalcidopteea emissalis "Wlk. xxxiv. 1421. N.E. India
;

Analthes crinipes Feld. Eeis. Nov. pi. 134. Ceylon ; Burma;
fig. 43. Singapore ; Borneo ; Amboina

;

Chalddoptera rubra Butl. A. M. N. H. 1883, ii. p. 120. Aru.

fAnalthes 'pyrrTiocosma Meyr. Trans. Ent. Soc. 1894, p. 460.

B. Mid and hind tibiae smoothly scaled ; hind wing normal.

(6) Chalcidopteea appensalis Snell. Tijd. v. Ent. 1884, p. 41,

pi. 3. f. 12, N.E. India; Ceylon; Burma; Java.

(7)*Chalcidoptea ^dilis Meyr. Trans. Ent. Soc. 1887, p. 227.

Entejihria excurvalis Warr. A. M. N. H, (6) xviii. p. 175.

Australia.

(8)tCHALCID0PTEEA BILTJN^ALIS, n. Sp.

S . Euscous brown
;
palpi white at base. Eore wing with

obliquely sinuous antemedial dark line ; a white spot in cell ; a

Pkoc. Zool. Soc—1898, No. XLV. 45
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large postmedial white lunule with dentate outer edge extending

fi'om vein 8 to 2 and placed on the sinuous dark postmedial line

which is retracted to below angle of cell. Hind wing with large

white lunule beyond the cell with dentate outer edge, and with

the oblique postmedial line rising from it ; both wings with pale

line at base of cilia.

Hah. Sierra Leone {Clements). Exp. 24-28 mm. Types in

B.M. and Coll, Schaus.

Genus 45. Mesocondtla.

Mesocondyla Led. Wien. Ent. Mon. 1863, p, 392.

Eulepte Hiibn. Zutr. vi. 3. i. B. 1 (1827), non descr.

Palpi upturned, the 3rd joint long with downturned scales in

front, forming a hook at its base ; maxillary palpi filiform
;

frons rounded ; tibiae with the outer spurs half the length of inner.

Fore wing with veins 3, 4, 5 from angle of cell ; 7 curved and
approximated to 8, 9, to which 10 also is approximated. Hind
wing with vein 3 from angle of cell ; 4, 5 approximated for a short

distance ; 6, 7 shortly stalked, 7 anastomosing with 8.

Fig. 45.

Mesocondyla dardusalis, S •

Sect. I. {Mesocondyla). Antennse of male dilated and with tufts of

scales at middle ; patagia short ; fore tarsi fringed with hair

on inner side.

Type. (1) Mesocondyla dabdusalis Wlk. xviii. 513. S. America.

„ stigmatalis Led. Wien. Ent. Mon. 1883, p. 392,

pi. 13. f. 3,

Sect. II. {Eulepte). Antennae of male with the basal joint im-
mensely dilated and bearing tufts of hair on inner side ;

patagia extending to middle of abdomen.

(2) Mesocondtla cokcoebalis Hiibn. Zutr. vi. 3. i. B. 1. ff. 1-4.

W. Indies; S. America.

Bot\js gastralis Guen. Delt. & Pyr. p. 346.

„ peranthusalw Wlk. xviii. 610.

t „ ogmiusalis Wlk. xviii. 730.

Phalania socialis Sepp, Surinam, iii. pi. 114.

Botys levalis Hulst, Tr. Am. Ent. Soc. xiii, p. 152.
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Sect. III. Antennae of male normal ; fore tarsi with the 1st two
joints fringed on both sides with hair.

(3)tMES0C0irDTLA TAESIBABBALIS, n. Sp.

S . Head, thorax, and abdomen fuscous; w-hite at base below;

patagia tipped with ochreous ; abdomen pale at base. Fore wing
semihyaline ochreous with broad cupreous fuscous costal fascia

from inner margin near base, including the obscure discocellular

lunule ; a broad marginal cupreous fuscous band irregularly dentate

from costal fascia to vein 2, along which it runs inwards to below

angle of cell. Hind wing semihyaline ochreous with apical fuscous

patch ; a black speck at lower angle of cell.

Hab. Santarem, Brazil (Austen). Exjp. 38 mm.

Grenus 46. Ledcophotis.

LeucopJiotis Butl. Trans. Ent. Soc. 1886, p. 426,

Palpi upturned, the 2nd joint reaching above vertex of head and
broadly scaled in front, the 3rd fringed with scales in front and
well developed ; maxillary palpi nearly filiform ; frons flat and
oblique ; antennae of male serrate ; tibiee with the outer spurs half

the length of inner. Fore wing with vein 3 from angle of cell

;

4, 5 approximated for a short distance ; 7 curved and approximated
to 8, 9, to which 10 also is approximated. Hind wing with vein

3 from angle of cell ; 4, 5 approximated for some distance ; 6, 7
from upper angle, 7 hardly anastomosing with 8.

Fig. 46.

Leucophotis pulehra, cJ. 5-

Ttjpe. tLEFCOPHOTis PULCHEA Butl. Trans. Ent. Soc. 1886, p. 426. Fiji.

Genus 47. Capelnia.

Caprinia Wlk. xviii. 543 (1859).

Cydalima Led. Wien. Ent. Mon. 1863, p. 397.

Palpi upturned, very broadly roimded with scales and tapering
to apex ; maxillary palpi dilated with scales ; frons rounded

;

antennse with the shaft nearly simple ; tibiae with the outer spurs
45*
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less than half the length of inner ; male with the anal tuft large.

Fore wing with the costa highly arched towards apex ; veins 3, 4,

5 from angle of cell ; 7 curved and closely approximated to 8, 9

for nearly half its length ; 10 also approximated to 8, 9. Hind

wing with vein 3 from angle of cell ; 4, 5 closely approximated for

a short distance ; the discocellulars slightly angled and nearly

erect ; 6, 7 from upper angle or shortly stalked, 7 anastomosing

with 8.

Kg. 47.

Caprinia conchylalis, S '-. (From Moths Ind. vol. iv.)

Sect. I. Antennse of male with two teeth on base of shaft with a

sinus between them ; fore wing with a costal fold enclosing

a tuft of hair.

(l)tCAPBiNiA oiRRHALis Swinh, .A. M. N. H. (6) xix. p. 170.

S. Borneo.

Sect. II. Antennse of male with the base of shaft excised ; fore

wing with a costal fold enclosing a tuft of long hair.

(2) Capeinia diaphanalis Wlk. xxxiv. 1365. Burma ; Java
;

Solomons ; New Britain ; Australia.

fBotys margaronialis Wlk. xxxiv. 1442.

fMargaronia plumifera Butl. A. M. N. H. 1882, i. p. 236.

Sect. III. (Cydalima). Antennse of male with the basal joint

dilated, the basal part of shaft thickened with scales and

contorted.

(3) Caprinia coKCHTLAiis Gruen. Delt. & Pyr. p. 303, pi. 8. f. 9.

India ; Burma ; Andamans.

Sect. IV. (Gaprinia). Antennse of male normal.

Type. (4)tCAPMNiA periusalis Wlk. xviii. 543. Venezuela.

(5) Caprinia felderi Led. Wien. Eut. Mon. 1863, p. 401.

Assam ; Java ; Amboina.

intermedia Warr. A. M. N. H. (6) xvii. p. 100.

(6)tCAPRiNiA HTPHEUSALis Wlk. xviii. 523. Brazil.

(7)tOAPBiNiA CONGLOBATALIS Wlk. xxxlv. 1421. Flores.
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Genus 48. Spilomela.

Sjnlomela Guen. Delt. & Pyr. p. 280 (1854).

Palpi upturned, conical, and reaching vertex of head ; maxillary

palpi filiform ; frons rounded ; antennae annulate and as long as

the fore wing; legs long and slender, the outer spins half the

length of inner ; abdomen of male with long anal tuft. I'ore wing

with veins 3, 4, 5 from angle of cell ; 7 curved and approximated

for a short distance to 8, 9, to which 10 also is approximated.

Hind wing with vein 3 from angle of cell ; 4, 5 approximated for

a short distance ; 6, 7 shortly stalked, 7 anastomosing with 8.

Fig. 48.

Spilomela perspicata, (J. i.

Sect. I. Fore wing of male with a roughly scaled glandular

swelling at middle of coata.

Twe. (1) Spilomela peespicata Fahr. Mant. ii. 213. S. America.

Phalcena stygialis Stoll, Pap. Exot. v. p. 56, pi. 12. f. 7.

Sect. II. Fore wing of male normal.

(2) Spilomela fimebiatjbalis Guen. Delt. & Pyr. p. 319.

W. Indies ; Brazil.

Genus 49. Macabet^ba.

Macaretcera Meyr. Trans. Ent. Soc. 1886, p. 255.

TricTiopti/chodes Swinh. A. M. N. H. (6) xiv. p. 207 (1894).

Palpi upturned, conically scaled, flattened, and reaching vertex

of head ; maxillary palpi filiform ; frons flat and oblique ; antennae

Fis. 49.

Macaretara hesperis, (j" (From Moths Ind. vol. iv.)

anndated ; tibiae slightly fringed with hair on outer sides, the

outer spurs about half the length of inner. Fore wing with vein
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3 from before angle of cell ; 4, 5 from angle ; 7 straight and well

separated from 8, 9, to which 10 is approximated. Hind wing with

the median nervure pectinated above ; vein 1 a in male with a

thick i-idge of scales above ; the cell about half the length of wing ;

vein 3 from angle, in male with a small tuft of scales below near

the mai'gin ; veins 3, 4 stalked, in male 4 almost obsolete ; 6, 7

from upper angle, 7 anastomosing with 8.

Tyoe. Macaretjsea hespeeis Meyr. Trans. Ent. Soc. 1886, p. 255.

Assam ; Tiji.

Triclioptychodes delicata Swinh. A.M.N, H. (6) xiv. p. 207.

G-enus 50. Aceiduea.

Acridura Butl. A.M.N.H. (4) xv. p. 398(1875).

Palpi upturned, conicallj' scaled, and not reaching vertex of head
;

maxillary palpi filiform ; frons with a rounded projection ; tibiae

with the outer spurs half the length of inner ; abdomen long, with

very long anal tuft in male; both wings with the interspaces

hyaline. Fore wing with veins 3, 4, 5 from angle of cell ; 7 curved

and approximated to S, 9, to which 10 is approximated. Hind wing
with veins 3, 4, 5 approximated for a short distance ; 6, 7 stalked,

7 anastomosing with 8.

Fig. 50.

Acridura gryllina, <$ . \.

Sect, I. AnteuuEe of male contorted and with two scale-teeth

above at middle followed by rough scales; hind wing triangular

and lobed at anal angle.

(l)*AcEiDUEA D^DALA Druce, Biol. Centr.-Am., Het. ii. p. 227,

pi. 61. f. 24. Panama.

Sect. II. Antennae of male knotted and contorted at middle, with

one scale-tooth above followed by a series of spines ; hind

wing triangular and lobed at anal angle.

(2)*AcEiDiiEA HADEiANA Druce, Biol. Centr.-Am., Het. ii. p. 227,

pi. 61. f. 25. Mexico; Centr, Am.

Sect. III. Antennae of male with the medial portion fringed with

thick scales.

(3)tACEIDUBA metallica Butl. A. M. N. H. (4) xv. p. 399. Brazil.

(4)*Aceiduea peochtta Druce, Biol. Centr.-Am., Het. ii. p. 227,

pi. 61. f. 23. Mexico.
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Sect. IV. Antennas of male ciliated.

Type. (5)tAcRiDimA grxllina Butl. A. M. N. H. (4) xv. p. 398.

Ecuador ; Brazil.

Phryctena ylaucopidalis Oberth. Et. Eut. vi. p. 114, pi. 20. £. 4.

Genus 51. Filodes.

Filodes Guen. Delt. & Pyr. p. 317 (1854).
Pinacia Hiibn. Samml. Eur. Schmett. iv. 4. p. 15 (1832),

non descr.

Auxomitia Led. Wieu. Ent. Mou. 1863, p. 391.

Palpi upturned, conically scaled, and hardly reaching vertex of

head; maxillary palpi filiform; frons with a rounded prominence;
antennae nearly one and a half times length of fore wing and
minutely annulated ; tarsi very long ; abdomen long, with lateral

tufts on terminal segments ; the anal tuft of male thick. Eore
wing with the costa highly arched towards apex ; veins 3, 4, 5 from
angle of cell ; 7 curved and approximated to 8, 9, to which 10 also

is closely approximated. Hind wing with the cell short ; veins 3,

4, 5 radiating from the angle ; 6, 7 on a long stalk, 7 anastomosing
or in male becoming coincident with 8, 9.

Fig. 51.

Modesfulvidorsalis, cJ • (From Motbs lud. vol. iv.)

Sect. I. Hind coxae, femora, and outer side of tibiae of male with
tufts of hair, the medial spurs absent ; fore wing with vein 2
from angle of cell and approximated to 3, 4, which are distorted;
hind wing with a large hyaline space below vein 6 ; 6, 7 on a
long stalk and
along 4.

distorted : 5 bent downwards aod running

(l)tFiLODES EOCYTUSALis Wlk. xviii. 540. W. Africa; Eeunion.
„ costivitralis Guen. Eeuuion, p. 65.

Phryganodes ahnormalis Plotz, S.B. Z. 1880, p. 305.

(2)tFiL0DEs PEODiroTALis, n. sp. (Plate L. fig. 14.)

Head orange
;

palpi banded with silver ; antenna brown

;

thorax brown ; abdomen orange, with silvery dorsal patches and
silvery and black lateral patches. Wings red-brown ; fore wing
with orange fascia on basal half of costal area ; a silvery subcostal
streak and short streak near base of median nervure ; two black
spots in cell and a discocellular luuule.

Hah. Congo ; Mashonaland (Marshcdl). Exp. 40 mm.
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Sect. II. Fore tarsi of male with the first three joints fringed

with hair on inner side ; hind tibiae with the outer medial

spur absent.

Type. (3) Filodes fultidoesalis Hiibn. Samml. Exot. Schmett. iv. 4.

p. 15, ff. 643-644; Moore, Lep. Ceyl. iii. pi. 182. ff. 2, 2 a

(larva). Eeunion ; Oi'ieutal region to Sumbawa.
Auxomitia mirifi<:alis Led. Wien. Ent. Mon. 1863, p. 391,

pi. 13. f. 1 (var.).

Filodes patruelis Moore, Lep. Atk. p. 218.

(4) Filodes sexpunctalis Snell. Trans. Ent. Soc. 1890, p. 603,

pi. XX. ff. 6, 6 a. Sikhim.

(5) Filodes fulvibasalis, n. sp. (Plate L. fig. 10.)

Head, thorax, and abdomen orange; palpi, frons, and pectus

leaden fuscous ; antenuse fuscous ; abdomen with dorsal series of

leaden fuscous spots, the ventral surface leaden. Fore wing fus-

cous with the basal third orange, its outer edge angled on median

nervure and with a black spot in cell ; a black spot at base of cell

and another on discocellulars, with a more or less developed orange

streak before it. Hind wing with the basal half orange, its outer

edge oblique and terminating near anal angle, the outer half

fuscous.

Hah. Temmbev {Dolierty) , Queensland (J/ee/i,-). Exp. 32 mm.
Types in Coll. Eothseliild and B.M.

Sect. III. Fore tarsi of male naked ; hind tibiae with the outer

medial spur about one-fifth inner.

(6)tFiL0DES XjNJSTthalis, n. sp. (Plate L. fig. 11.)

Orange-yeUow ; head fuscous black; male with the genital tufts

white. Fore wing with the costal area fuscous ; the terminal area

fuscous from two-thirds of costa to inner margin near tornus.

Hind wing with terminal fuscous line expanding into a patch at

apex.

Hah. N. Guinea, Humboldt Bay (Doherty) ; Fergusson and Tro-

briand Is. (il/eJi-). Ewp. 40 mm.

Genus 52. Tyspanodes.

Tysjmmdes Warr. A. M. N. H. (6) vii. p. 425 (1891).

Perihona Snell. Tijd. v. Ent. 1894, p. 43.

Radiorista Warr. A. M. N. H. (6) xvii. p. 138.

Palpi upturned, conicaUy scaled, and hardly reaching vertex of

head ; maxillary palpi filiform ; frons flat and oblique ; antennae

almost simple. Fore wing with veins 3, 4, 5 from angle of cell

;

7 straight and well separated from 8, 9, to which 10 is approxi-

mated. Hind wing with vein 3 from angle of cell ; 4, 5 closely
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approximated for a short distance ; 6, 7 from upper angle, 7
anastomosing with 8.

Eig. 52.

Tyspanodes fascialis, c? . j. (From Moths Ind. vol. iv.)

Sect. I. (Peribona). Antennae of male with a sinus and four or

five corneous teeth at base of shaft.

(l)tTYepAN0DB8 TENOSA Butl. III. Het. vii. p. 98, pi. 135. f. 10.

Himalayas ; Java.

Sect, II. {Tyspanodes). Antennae of male normal.

A. Fore wing with veins 4, 5 closely approximated for a

short distance ; vein 6 slightly bent downwards, and
vein 7 upwards at base.

(2)tTYSPAN0DEs CREAGHi, n. sp. (Plate L. fig. 7.)

6 . Ochreous yellow ; tegulae with patches of opalescent blue

;

shoulders, patagia, and thorax .streaked with blue
;
pectus and

ventral surface of abdomen white. Fore wing with pale blue

streaks below base of costa and cell ; some fuscous in and below
cell, and fuscous streaks at base and on medial part of inner

margin ; the veins of outer area streaked with black ; the inter-

spaces above vein 2 semihj^aline, with short black streaks towards
termeu. Hind wing semihyaline yellow with a fuscous tinge.

§ yellower, with hardly a trace of the fuscous markings.
Hab. Sandakan, Borneo (C. V. Greayh). Exp. 20 mm.

B. Fore wing with veins 4, 5 not approximated.

(3)tTxsPA]sroDES linealis Moore, P. Z. S. 1867, p. 665, pi. 33.

f. 17. Himalayas ; Ceylon j Andamans.

(4)tTYSPAN0DBS HYPSALis Warr. A. M. N. H. (6) vii. p. 426.

China.

(5)tTYSPAN0DES PLAYiVENTEE Warr. A. M. N. H. (6) vii. p. 425.

Sikhim.

(6)tTYSPANODES STRIATA Butl. 111. Het. iii. p. 76, pi. 59. f. 10.

Japan ; China.

(7)*TYSPAjsroDES EXATHESALis Wlk. xix. 978. Borneo.

Type. (8) Tyspanodes nigrolinealis Moore, P. Z. S. 1867, p. 95.

Sikhim.
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(9)tTi'SPAN0DES FASciALis Moore, p. Z. S. 1867, p. 665.

N.B. India.

(10)*Ttspanode8 CARDiNATiis Hinpsii. Moths Ind. iv. p. 299.

Assam.
Auctorum.

Filodes flavolimbalis, Snell. Tijd. v. Ent. xxxviii. p. 127. Java.

Genus 53. Conchtlodes.

Conchylodes Guen. Delt. & Pyr. p. 288 (1854).

Ledereria Snell. Tijd. v. Ent. 1875, p. 256.

Palpi upturned, conically scaled, and reaching vertex of head

;

maxillary palpi filiform ; frons flat and oblique ; antennae of male
minutely ciliated ; tibiae with the outer spurs half the length of

inner. Fore wing with veins 3, 4, 5 from angle of cell ; 10 closely

approximated to 8, 9. Hind wing with veins 3, 4, 5 from angle

of cell ; 6, 7 shortly stalked, 7 anastomosing with 8.

Eig. 53.

Conchylodes diphteraUs, cJ. \.

Sect. I. Eore wing with vein 7 curved and approximated to 8, 9.

Type. (1) Conchylodes diphtebalis Geyer, Zutr. 24. 346. ff. 691, 692.

Jamaica.

(2) Conchylodes hebb^alis Guen. Delt. & Pyr. p. 288.

St. Domingo.

(3)*Co]sroHYLODEs SALAMiSALis Druce, Biol. Centr.-Am., Het. ii.

p. 251, pi. 62. f. 19. Mexico; Centr. Am.; Ecuador.

(4)tCoNCHYLODES BBYOPHiLALis, n. sp. (Plate L. fig. 6.)

(S . Head black and white ; thorax black and yellowish white,

with some rufous on patagia ; legs whitish ringed with black

;

abdomen whitish, with black marks on three basal and on the

anal segment, the medial segments tinged with rufous. Fore
wing yellowish white, with triangular black subbasal costal mark
followed by some rufous ; an antemedial black baud constricted at

middle and narrowing to inner margin ; a medial triangular costal

mark, and a large patch beyond the middle embracing the two
white discocellular spots ; a very irregular postmedial line arising

from a triangular costal patch conjoined to an irregular patch

from apex, then running nearly to inner margin, retracted to

lower angle of cell, and reaching middle of inner margin, where it

expands into a patch connected with its outer loop, broad rufous
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suffusion on outer side of the line ; two pale specks on apical

black patch ; black patches and spots on outer margin. Hind
wing white, with black specks at and beyond lower angle of cell

;

a postmedial series of specks ; a fuscous apical patch and a black
marginal mark below middle, and a spot near anal angle.

Hah. Ecuador. Exp. 36 mm.

(5) CoifOHTLODEs liroLKEXiAi/is Snell. Tijd. v. Ent. 1875, p. 257,
pi. 14. f. 11. Brazil.

Sect. II. Fore wing with vein 7 straight and well separated

from 8, 9.

(6) Conchylodes zebea Sepp, Surinam, ii. p. 221, pi. 99.

Surinam

.

(7)*CoKCHYLODBS STBiGiNALis Gruen. Delt. & Pyr. p. 281, pi. 7.

f. 9. Brazil.

(8) CoifCHYiODES AKGENTALis Cram. Pap. Exot. iv. p. 161, pi, 371.
f . M. S. America.

Zebronia erminea Feld. Eeis. Nov. pi. 135. f. 7.

(9)tC0NCHYL0DES CONCINNAXIS, n. Sp.

d . Cretaceous white ; black spots at base of palpi, on prothorax
and 2nd and 4th segments of abdomen ; the two subterminal
segments orange; the anal segment v^hite, with a black dorsal
streak. Fore wing with subbasal and antemedial black bauds

;

a spot in cell with small white centre, and larger discocellular spot
with much larger centre ; the postmedial line nearly straight to

vein 1, then retracted to lower angle of cell and reaching inner
margin before middle ; a nearly straight submarginal and a mar-
ginal line. Hind wing with antemedial line ; the postmedial line

recurved at vein 1 and towards lower angle of cell ; a nearly
straight submarginal and a marginal line.

Hab. U.S.A. Exj}. 24 mm.

(10) CoNCHYLODES PLATiNALis Gruen. Delt. & Pyr. p. 282.

fZebronia erinalis Wlk. xvii. 474. S. America.
„ magicalis Feld. Eeis. Nov. pi. 135. f. 6.

(11) CoNCHYLODES OTXTiALis Grueu. Delt. & Pyr. p. 283.

U.S.A.; Brazil.

(12)tOo]!fCHYLOi>E8 HEDONiALis Wlk. xvii. 470. W. ludies.

Genus 64. NEVEiiirA.

Nevrina Guen. Delt. & Pyr. p. 313 (1854).
Euglyphis Hiibn. Verz. p. 341 (1827), non descr.

Palpi upturned, the 2nd and 3rd joints conically scaled and not
reaching vertex of head ; maxillary palpi filiform ; frons rounded

;

antennae nearly simple, and minutely annulated towards extremity

;
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tibiae with the outer spurs half the length of inner ; fore tibisB

fringed with hair, mid tibiae clothed with rough hair on outer

side, and hind tibiae with a tuft of long hair on outer side near

base; abdomen long; male with the anal tuft large. Fore wing

with the costa arched towards apex, the outer margin oblique ;

veins 3, 4, 5 radiating from angle of cell ; 7 curved and approxi-

mated to 8, 9, to which 10 is closely approximated. Hind wing

with vein 3 from angle of cell ; 4, 5 closely approximated for a

short distance ; 6, 7 from upper angle, 7 anastomosing with 8.

Fig. 54.

Newina procopia, cJ

.

(From Moths Ind. vol. iv.)

Type. Nevrina procopia Cram. Pap. Exot. iv. pi. 368. f. E.

Oriental region.

Genus 55. Dichogama.

Dichogama Led. Wien. Ent. Mou. 1863, p. 396.

Carhacha Wlk. xxiv. 1379 (1865).

Pleurasympieza Moschl. Lep. Porto Eico, p. 146 (1889).

Palpi upturned, couically scaled, thin, flattened against the frons,

and not reaching vertex of head; maxillary palpi filiform; frons

rounded ; antennae of male ciliated ; tibiae with the spurs long and

almost equal ; abdomen with the anal tuft large. Fore wing with

vein 3 from before angle of cell ; 4, 5 from angle ; 7 straight and

well separated from 8, 9, to which 10 is approximated. Hind
wing with vein 3 from angle of cell; 4, 5 approximated for a

short distance ; 6, 7 from upper angle, 7 anastomosing with 8.

Fig. 55.

Dichogama redtenbacheri, S • i-

(l)tDiCHOGAMA DECORALis Wlk. xxxiv. 1380. St. Domingo.

(2) Dichogama innocua Fabr. Ent. Syst. iii. 1, p. 461 (1793).

W. Indies.

„ Tcrugii Moschl. Lep. Porto Eico, p. 296, f. 2.
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Type. (3) Dichogama kedtekbachebi Led. Wien. Eufc. Mon. 1863,

p. 396, pi. 10. f. 11. W. Indies.

(4) Dichogama smithi Moschl. Lep. Porto Eico, p. 147.

"W. Indies.

Auctorum.

Dichogama amabilis Moschl. Lep. Porto Eico, p. 296. "W . Indies.

„ fernaldi Moschl. Lep. Porto Eico, p. 297. Porto Eico.

„ hergii Moschl. Lep. Porto Eico, p. 297. Porto Eico,

„ gudmanni Hedemann, Stett. Ent. Zeit. Iv. p. 29.

St, Jan.

Genus 56. Pheyganodes.

Phostria Hiibn. Verz. p. 130 (1827), non descr.

Phryganodes Guen. Belt. & Pyr. p. 353 (1854).
Omiodes Guen. Delt. & Pyr. p. 355.
Eporidia Wlk. xviii. 541 (1859).
Cirrocephala Led. Wien. Ent. Mon. 1863, p. 395.
Spargeta Led. Wien. Ent. Mon. 1863, p. 406.
Ccenostola Led. Wien. Ent. Mon. 1863, p. 409.
Microihyris Led, Wien. Ent. Mon. 1863, p. 433,
Nagia Wlk. xxxiv. 1320 (1865).
Vatica Wlk. Proc. N. H. Soc. Glasg. vol. i. p. 369 (1869).
Condega Moore, Lep, Ceyl, iii, p. 344 (1886),
Charema Moore, Lep. Atk. p. 218 (1887),
Saroscelis Meyr. Trans, Ent, Soc, 1894, p, 461,

Palpi upturned and reaching vertex of head, the 2nd and 3rd
joints conically scaled and tapering to apex ; maxillary palpi

filiform ; frons rounded ; antennae nearly as long as the fore wing
and minutely ciliated ; tibiae with the outer spurs about half the
length of inner ; abdomen long, Eore wing with the costa arched
towards apex, which is somewhat produced ; the outer margin

Eig. 56,

Phryganodes noctescens, (S . \. (From Moths Ind, vol, iv,)

obliquely rounded, the inner margin somewhat lobed towards
base ; veins 3, 4, 5 from angle of cell ; 7 curved and approximated
to 8, 9 for about one-third length ; 10 also closely approximated
to 8, 9, Hind wing with the costa arched at middle ; the cell

short ; veins 3, 4, 5 from angle of cell ; 6, 7 from upper angle or
shortly stalked, 7 anastomosing with 8.
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Sect. I. (Conder/a). Antennae of male with the base of shaft

greatly excised; patagia with tufts of long hair extending

beyond the metathorax.

(l)tPHRTGANODEs OBSCUEATA Moore, Lep. Ceyl. iii. p. 345, pi. 183.

f . 12. India ; Ceylon ; Burma.

Sect. II. Antennte of male with the basal joint greatly dilated

and bearing tufts of hair ; the base of shaft excised ; the

patagia short.

(2)tPHETGAiroDES EADiCALis Wlk. xxiv. 1417. Ceram.

(3)tPHRTGANODES EREBUSALIS, n. sp.

cJ . Deep black-brown, with a slight purplish gloss ; the small

distal tuft on basal joint of antennae fulvous ; abdomen grey

below. Pore wing with indistinct curved antemedial line, a disco-

cellular lunule, and postmedial line bent outwards between veins 5

and 2, then reti-acted to below angle of cell.

Hah. Sierra Leone (Clements). Exp. 34 mm. Types in B.M.
and Coll. Schaus.

Sect. III. Antennse of male with large tuft of scales beyond
middle; mid tibiae clothed with long rough hair; hind tibiae

shortened, with tufts of hair, the spurs and tarsus fringed

with long hair.

(4)*Phrtganodes nttbilis Peld. Eeis. Nov. pi. 136. f. 21,

Moluccas.

Sect. IV. (Microthyris). Antennae of male thickened with scales

beyond middle
;
patagia long ; hind tibiae with thick tufts of

hair.

(5) Pheyganodes peolongalis Guen. Delt. & Pyr. p. 353.

Boiijs sedalis Guen. Delt. & Pyr. p. 353. W. Indies ; S. Am,
t „ eurytcdis Wlk. xviii. 576.

„ agenoralis Wlk. xviii. 617. ^

Sect. V, {Sj^argeta). Antennae of male with scale-teeth on basal

third above, then slightly contorted.

(6) Phexganodes basalticalis Led. Wien. Ent. Mon. 1863,

p. 407, pi. 14. f. 11. Amboina ; Aru ; New Britain.

Botys ampUpennis Butl. A. M. N. H. 1882, ii, p. 237.

Sect, VI, Antennae annulate and longer than fore wing, which is

long and narrow, the apex produced and acute,

(6a) Pheyganodes peoductalis, n. sp.

cJ, Pale yellowish fuscous; palpi with black band on 2nd

joint, white towards extremity ; legs and ventral surface of
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abdomen whitish. Fore wing with the costa rather darker ; cilia

of both wings white at tips.

Hah. Surinam (EUacomhe). Exp. 26 mm. Types in coll. Roth-
schild and B.M.

Sect. VII. Antennae of male normal.

A. Hind tibiae of male with a curved process on outer side

near base, the inner medial spur pectinated with long
spines.

(7) Phrtganodes MiLTALis Druce, Biol. Centr.-Am., Het. ii.

p. 253, pi. 62. f. 21. Centr. Am.

B. (Phostna). Hind tibiae of male tufted with hair.

a. Mid and hind tarsus of male fringed with hair.

(8)tPHEYGAN0DES OEiGOALis Wlk. xviii. 681. Bomeo ; Celebes.

Omiodes nigriscripta "Warr. A. M. N. H. (6) xvii. p. 132.

h. Tarsi of male naked.

a. Fore tibiae with a groove containing a tuft of hair

;

mid tibiae with thick tufts of hair ; hind tibiae

shortened, dilated, and with thick tufts of hair, the

inner spurs extremely long, the terminal pair and
the tarsus fringed with long hair.

(9) Phexganodes LONGiPEiiTKis Warr. A. M. N. H. (6) xvii. p. 132.

Assam ; Andamans.
v. Hind tarsi naked.

a^. Mid and hind femora fringed with long hair.

(10) Phetganodes tedea Cram. Pap. Exot. iv. p. 48, pi. 312.
f.

Q-. Mexico ; C. & S. America.
fBoti/s uajacalis "Wlk. xxxiv. 1393.

„ pelialis Peld. Eeis. Nov. pi. 135. f, 46.

(11) Pheyganodes temiea Cram. Pap. Exot. iv. p. 160, pi. 371.
f. E ( $ ). Brazil.

(12) Phetganodes peesiusalis Wlk. xviii. 623 ( 2 ). Brazil.

fPhostria confliientalis Warr. Trans. Ent. See. 1889, p. 277.

(13) Pheyganodes taeialis Wlk. Trans. Ent. See. ser. 3, i.

p. 122 ( ? ). Brazil.

V^. Mid femora of male fringed with hair ; hind tibiae

with tufts on inner and outer side at base only.

(14)*PHEyGAN0DES LiTHOSiALis Gruen. Delt. & Pyr. p. 325.

Brazil.

(15)tPHEYGAN0DES PEEEULTALIS, n. sp. (Plate XLIX. fig. 16.)

Bright orange-red
;

palpi whitish, fuscous at tips ; anal tuft



680 SIE G. F. HAMPSON—REVISION OF MOTHS [NoT. 15,

fuscous at extremity. Fore wing with the terminal third fuscous,

with a large white patch on its inner edge beyond the cell between

veins 2 and 7, and with a curved fuscous streak on its lower edge

extending almost to cell ; a tridentate subapical white mark and

a slight mark above tornus. Hind wing with apical fuscous patch

and streaks on the veins of terminal area separated by white

marks, the streak on vein 2 longer.

Hah. Peru : Huambo, Chachapoyas, Exp. 38 mm.

c^ (Saroscelis). Mid and hind femora not fringed with

hair.

a\ Hind tibia of male strongly curved at middle and

fringed with short hair on outer side, long hair

on inner, the inner spurs extremely long.

(16) Phrtganodes NicoALis Wlk. xviii. 700.

Singapore ; Borneo ; Sumbawa.

¥. Hind tibia of male not curved.

(17)tPHBYGAN0DBS MABGAEITA Butl. A. M. N. H. 1887, ii. p. 120.

Solomons.

(18)tPHEYGANODES ATTENUATA, n. Sp.

S . Fore coxae, femora and tibia?, and mid and hind tibiae

fringed with long hair. Dark fuscous ; abdomen with the ventral

surface whitish. Fore wing long and narrow ; an obscure sinuous

autemedial line ; a discoidal spot ; an obliquely curved postmedial

line angled inwards at vein 2. Hind wing with obscure curved

medial line.

Hnh. Amboina ; Bourou {Doherty). Exp. 40 mm.

C. Hind legs of male with large tufts of black hair from origin

of coxte.

(19)tPHE.YGAN0DES DIFEUSIMAEGINALIS, n. Sp.

Ochreous yellow ; abdomen fuscous at extremity. Fore wing

with diffused fuscous on costal area covering the whole cell ; the

outer area of both wings fuscous with a purplish gloss, somewhat

diffused on inner edge and narrowing to anal angle of hind wing.

Hah. Pulo Laut {Doherty). Exp. 34 mm.

D. Hind tibiffi of male with very thick fringe of black hair from

medial spurs to extremity ; costa of fore wing with

immense tuft of flocculent hair covered by large flattened

scales on basal half below and somewhat excised at middle.

(20)tPHRTGANODES FLOCCULEKTALIS, n. Sp. (Plate L. fig. 4.)

c5' . Fuscous ; abdomen with dorsal black bands on medial

segments. Fore wing with indistinct dark antemedial line ; a

discocellular black spot ; a postmedial line straight from costa to

vein 2, then retracted to lower angle of cell and excurved again.
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Hind wing with black discocellular spot ; a dark postmedial line,

straight from costa to vein 2, then retracted to lower angle of

cell.

Hob. Kulu, N.W. Himalayas ; Palo Laut (Doherty). Exp.

26 mm.

E. Hind tibiae of male with rounded corneous swelling on inner

side near base, the inner medial spur dilated at extremity.

(21)tPHIlTGAK0DES TETRAPLAGALIS, n. Sp.

Greyish fuscous shot with brilliant purple ; throat white. Fore

wing with oblique pearly-white bar beyond the cell between veins

3 and 7, often broader and somewhat wedge-shaped. Hind wing

with patch in and beyond end of cell, which may be large or

rounded, wedge-shaped, or elongate.

Hah. Humboldt Bay (DoJierty), Fergusson I. {Meek}, N. Guinea.

Exjj. 38 mm.

(22)tPnEYGANODBS BEGALis Butl. A. M. N. H. (5) X. p. 236 (1882).

N. Britain.

(23)tPHETGANODES CENTEALBALIS, n. Sp. (Plate XLIX. fig. 17.)

5 . Black, with slight purple tinge ; palpi at base, pectus, and

ventral surface of abdomen white ; legs whitish. Fore wing with

semicircular white patch on middle of inner margin. Hind wing

with large pearly-white discal patch extending to costa. Under-

side of fore wing with obscured curved black postmedial line.

Hab. Fergusson I., N. Guinea {Meelc). Exp. 38 mm.

F. Fore tibiae of male and 1st two tarsal joints with immense
tufts of hairs ; mid and hind femora and mid tibiae thickly

fringed with hair ; fore wing with tuft of hair on upper-

side below middle of costa; hind wing wth fringes of

woolly hair on inner area above and below.

(24)tPHRYGA]sroDES LANiALis, n. sp. (Plate XLIX. fig. 19.)

Fuscous ; antennae and vertex of head with a slight rufous

tinge
;

genital tufts of male whitish. Fore wing with ante-

medial black line angled on median nervure and bent outwards to

inner margin : both wings with a discoidal spot ; the postmedial

line bent outwards and dentate between veins 5 and 2 ; a slight

marginal series of points.

Hob. Fergusson I,, N. Guinea {Meelc). Exp. 44 mm.

G. Hind tibiae of male short, the tarsus long and fringed with

very long hair above ; thorax with tuft of hair from base

of fore wing ; inner margin of hind wing fringed with thick

hair.

(25)tPHRyGA]sroDES BiGUTTATA, n. sp. (Plate XLIX. fig. 21.)

S . Head, tegulae, and base of patagia orange ; thorax and
abdomen grey-white, the pectus and ventral surface orange.

Pboo. Zool. Soc—1898, No. XLVI. 46
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Fore wing grey-\yhite, with black spots below cell near base and
on discocellulars. Hind wing white, the inner area yellowish ; a
fuscous apical patch tapering from costa to vein 2.

Hah. Sierra Leone (Clements). Exp. 30 mm.

H. Hind tarsi o£ male with immense tufts of hair ; fore wing
with the inner margin strongly lobed and with elongate

lunidate patch of androconia on underside.

(26)tPHETGANODES HESUSALis Wlk. xviii. 642. W. Africa.

I. Legs of male normal.

rt. Thorax of male with tuft of long stiff hair 'from base of

hind wing.

(27)tPHEYGANODES SEXIFEEA, n. Sp.

Pale greyish brown ; base of palpi, pectus, legs, and ventral

surface of abdomen whitish ; wings with the veins rather darker.

Hind wing thinly scaled ; the underside whitish, except the cilia.

Hub. Fergusson I., N. Guinea {MeeTS). Exp. S 40, $ 46 mm.

(27a)tPHBXGANODES AXBIEENALIS, n. Sp.

(S . Fuscous with a bronze tinge ; palpi at base, pectus, and
ventral surface of abdomen \\hite ; the tufts on thorax black and
white. Fore wing with a dark discoidal lunuJe, with prominent
white spots beyond it. Hind wing with the tornus produced to

a lobe ; a pale line at base of cilia.

5 duller fuscous; hind ^ing with the tornus not produced.

Hah. Brazil, Eio Demerara, S in Coll. Rothschild; Breves

{Austen), 2 type. Exj). 24 mm.

b. Thorax of male normal.

a}. (Phryganodes). Fore wing of male with an elongate

depression beyond the cell extending to outer margin,

the neuration distorted ; the inner margin much
lobed near base ; vein 1 a running into 1 h ; hind wing
with a large fovea below base of cell, the neuration

much distorted and the anal angle lobed.

Type. (28) Phetganodes plicataiis Guen. Delt. & Pyr. p. 353, pi. 10.

f. 6. Brazil.

6'. (Cii'rocepJiala). Fore wing of male with depressed streaks

below bases of veins 2 and 3, the neuration distorted,

and a small tooth on base of vein 3 below.

(29)*Phetganodes euchaeisalis "Wlk. xviii. 618.

"W. Indies ; Brazil.

Cv.rocephala venosa Led. Wien. Ent. Mon. 1363, p. 395.

(30)*Phexganodes puepitbalis Druce, Biol. Centr.-Am., Het, ii.

p. 226, pi. 61. f. 21 ( ? ). Costa Eica.
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c'. Pore wing of male with a fringe of long bair on base

of costa below ; median nervure fringed «"ith upturned
hair ; the costa excised before middle and towards

apex, which is produced and falcate.

(31) Phktgas^odes xiphabesalis Wlk. xviii. 687. Borneo.

cP. Fore wing of male with the base of costa extremely
dilated and contorted, the underside with fringes and
tufts of hair.

(32)tPHRTGANODEs OMPHALOBASis, n. sp. (Plate XLIX. fig. 20.)

c? . Puscous grey
;
palpi at base, pectus, and ventral surface of

abdomen white. Fore wing with obscure discoidal spot and post-

medial line excurved to vein 3, then retracted; underside whitish.

Hab. Venezuela, Aroa. Exj:). 34 mm. Types in B.M. and
CoU. Schaus.

e^. Fore wing of male with a thick ridge of large scales

concealing tufts of long hair on basal half of costa

below.

(33)*Pheygas-odes pachtceaspedalis Hmpsn. Moths Ind. iv.

p. 302. Assam.

/'. Fore wing of male with a large tuft of long hair from
base of costa below.

(34)*Pheyganodes lophophoealis Hmpsn. Moths Ind. iv.

p. 302. Sikhim.

g'^. (Vatica). Hind wing of male with a fringe of long hair

below the cell above.

(35)tPHEYGANODES ETOiLALis Wlk. Proc. N. H. Soc. Glasg. i.

p. 369. W. Africa.

^'. Hind wing of male with the anal angle lobed.

(36)*Pheyganodes capillalis Gruen. Delt. & Pyr. p. 335.

Cayenne.

iK Hind wing of male with the cell extremely short and
broad.

(37)*PHEYGAifODEs coKCOLOE Feld. Eeis. Nov. pi, 136. f. 24.

Moluccas.

/. Wings normal.

ffl^ {Omiodes). Patagia of male extending far beyond meta-
thorax.

(38)tPHEYGANODES N0CTESCEK5 Moore, Lep. Atk. p. 218.

N.E. India.
46*
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(39) Phrtgajs-qdes iksoltjtalis Moschl. Abb. 'Seuck. Ges. xvi.

p. 301. Porto Eico ; Venezuela.

(40)tPHETGAIirODES PULTICATJDA, n. sp.

cJ . Greyish fuscous with a purplish tiuge ; palpi, pectus, legs,

ventral surface of abdomen and last two segments above orange

:

head tinged with orange ; anal tuft black. Fore wing with indis-

tinct fuscous antemedial line : both wings with discoidal spot and
postmedial line retracted at vein 2 to below angle of cell ; cilia

pure white at tips.

Hah. Venezuela, Aroa. Exp. 42 ram.

(41) Phbtganodes HXTMEBALis Gueu. Delt. & Pyr. p. 356.

\BotyspeleusaUs Wlk. xviii. 575. St. Domingo,
t ), (/nomalis "Wlk. xviii. 580.

(42)*PniiTGANODEs cuNicuxALis Guen. Delt. & Pyr. p. 356, pi. 5.

f. 9. Brazil.

Omiodes leporalis Guen. Delt. & Pyr. p. 357.

(43) Phryganodes pallivemtealis Snell. Trans. Ent. Soc. 1890,

p. 620. X.E. India.

(44) Phrtganodes analis Snell. Tijd. v. Ent. 1879, p. 227.

N.E. India ; Pulo Laut ; Celebes ; Duke of York Isl.

fCharema albociliata Moore, Lep. Atk. p. 219.

fOmiodes hiracia Meyr. Trans. Ent. Soc. 1894, p. 457.

(45) Phrtgaijodes crithos^alis Wlk. xviii. 682.

Assam ; Borneo ; Java ; Amboina.
Poh/thlipta caradrinalis Snell. Tiid. v. Ent. xxxv. p. 162,

pi. 10. f. 7.

(46)*Phrtganodes ocheosoma Feld. Eeis. Nov. pi. 136. f. 5.

Brazil.

(47)tPHETGANODEs piASusALis Wlk. xviii. 725. Madagascar

;

fBoh/s retractalis Wlk. xxxiv. 1447. Java ; Australia.

y^. {Epjoridia). Patagia of male hardly extending beyond
metathorax.

o'. Abdomen of male with the 3rd and 4th segments
produced laterally into large recurved hoUowed-
out processes.

(48)tPHETGAKODES HAMIPEEALIS, n. sp.

S • Fuscous
; pectus, legs, and underside of abdomen whitish.

Fore wing with traces of sinuous antemedial line, discoidal speck,
and postmedial line excurved from costa to vein 2, where it is

retracted to below angle of cell. Hind wing with traces of oblique
postmedial line from below costa to vein 2.

. Hob. N. Guinea, Kapaur (DoJierty). Exp. 24 mm.
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(49) Phexganodes dispilotalis Wlk. xxxiv. 1487.

Sula ; Celebes ; Australia.

Omiodes jpallicostalis Snell. Tijd. v. Ent. 1880, p. 226, & 1884,

pi. 3. f. 3.

Conogethes lidor Meyr. Trans. Ent. Soc. 1887, p. 227.

(50)tPHRTGANODES MACULicosTALis Hmpsu. 111. Het. ix. p. 171,

pi. 172. f . 12. N.E. India ; Ceylon.

(51) Phbyganodes simialis G-uen. Delt. & Pyr. p. 357.

iBotijs jasonalis Wlk. xviii. 575. W. Indies ; S. America,

t „ orontesalis, Wlk. xviii. 614.

Ccenostola eruptalis Led. Wien. Ent. Mon. 1863, p. 409,

pi. 15. £. 1.

(52) Phryganodes apicalis Led. Wien. Ent. Mon. 1863, p. 409,

pi. 14. f. 16. Brazil.

(53)tPHBTGANODES MiMASTis Meyr. Trans. Ent. Soc. 1897, p. 88.

Sangir.

(54)tPHE,YGANODES DELiLALis Wlk. xvii. 376. Brazil.

Botijs atyrialis Peld. Eeis. Nov. pi. 135. f. 30.

(55)*Phryganodes ceoceiceps Wlk. xxxiv. 1375 ; Feld. Eeis.

Nov. pi. 136. f. 31. Brazil.

(56)*Pheyganodes btjagea Feld. Eeis. Nov. pi. 136. f. 34.

Brazil.

(57)tPHKTGANODES QTJADEIGTITTATA AVlk. Pr. Glasg. vSoC. N. H.

p. 33G. W. Africa.

(58) Phetganodes glyphodalis Wlk. xxxiv. 1488. E. Himalayas

;

Ceylon ; Burma ; Sula.

(59)tPHEYGANODES DAEiTTSALis Wlk. xviii. 541. W. Africa.

(60)tPHEYGANODES ODONTOSTICTA, n. Sp.

Eeddish brown suffused with grey ; palpi at base and thi'oat

white ; tarsi and mid tibiae white ; abdomen banded with white

below. Fore wing with small silvery semihyaline white spot

above base of vein 2 conjoined to a larger spot below it ; a trifid

spot beyond lower angle of cell. Hind wing with a semihyaline

silvery white patch below the end of cell extending slightly into

middle of cell, with slightly dentate outer edge and conjoined to a

large patch beyond the cell, with three dentations on median

nervules ; cilia white at apex, and from middle to anal angle.

Hub. Oinainisa {Dohertij) ; Fergusson I., N. Guinea
;
Queens-

land {Meek). Exp. 24-36 mm.

(61) Phexganodes unitalis Guen. Delt. & Pyr. p. 349.

N.E. India ; Andamans ; Ceram ; N. Guinea,

fPaehynoa megapteralis Wlk. xxxiv. 1407 (part.).

Botys germanalis, Wlk. xxxiv. 1418.

fPachynoa opalinalis Moore, P. Z. S. 1877, p. 620.
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(62)tPHB.YGANODES cANiusALis Wlk. xviii. 638. W. Africa.

(63) Phrxganodes maetyralis Led. Wien. Ent. Mon. 1863,

p. 409, pi. 14. f. 15. Brazil.

(64) Phrtganodes imbecilts Moore, Lep. Atk. p. 219, pi. 7.

f . 23. N.E. India.

Omiodes scabripennis, Warr. A. M. N. H. (6) xvii. p. 131.

(65)*Phrtganodes msriTiNCXALis Hmpsn. Moths Ind. iv. p. 302.

Burma.

(66) Phrxganobes schediusalis Wlk. xviii. 683.

N.E. India ; Andamaus ; Borneo.

fCJiarema carbonalis Swinh. A. M. N. H. (6) xiv. p. 202.

(67)tPHRXGANODES TAGIADALIS, n. Sp.

Black-brown with a slight purplish gloss ; base and 3rd joint of

palpi and lateral points on frons white
;
pectus, legs, and ventral

surface of abdomen white ; male ^ith the genital tufts white.

Pore wing with traces of a diffused curved dark medial line.

Underside of hind wing white, with dark discoidal lunule, the

apical area purplish fuscous from costa before middle to outer

margin at vein 2, and with traces of a dark patch beyond the cell.

Hah. Fergusson I., New Guinea (iJieeK-). Exp. 36 mm.

(68)tPHEXGANODES ALBIPEDALIS, n. sp.

c? . Fuscous black ; edges of frons, pectus in front, tarsi, and

anal tuft white ; wings with purplish tinge. Fore wing with

obscure discoidal spot and postmedial line retracted at vein 3 to

below end of cell. Hind wing with obscure discoidal line and

medial line retracted to lower angle of cell ; cilia of both wings

whitish at tips.

Hah. Sangir ; Bourou (DoherUj). Exp. 34 mm.

Auctorum.

Plectrona dohrnii Snell. Tijd. v. Ent, xxxviii. p. 142, pi. vi.

fE. 6, 8. S. Amer.

Omiodes lieterogenalis Brem. Mem. Acad. St. Petersb. viii. p. 70,

pi. vi. f. 11. Siberia.

Genus 57. Proconica, nov.

Palpi upturned, short, and not reaching vertex of head, the 2nd

and 3rd joints couically scaled and tapering to apex ; maxillary

palpi filiform ; frons with a large rounded prominence ; antennae

of male minutely ciliated and not so long as the fore wing ; mid

and hiud tibise "thickly scaled, the outer medial spur about one-

fourth length of inner. Fore wing with veins 3, 4, 5 from angle

of cell ; 7 straight and wrell separated from 8, 9. Hind wing with

the ceU less than half the length of wing; veins 3, 4, 5 from
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angle ; 6, 7 from upper angle or shortly stalked, 7 anastomosing

with 8.

Fig. 57.

Proconica nigrocyanalis, <S . \.

Sect. I. Fore wing of male with the tornal area very greatly

enlarged and covering a silky patch on hind wing occupying

more than half the wing.

(l)*PEOCOJfICA FLAVIGUTTALIS, n. sp.

S . Fuscous ; abdomen with traces of fulvous bands. Fore

wing with quadrate yellow discoidal spot. Hind wing with the

area covered by tornal lobe of fore wing whitish.

Hab. Niger E., Warri (Dr. Moth), 1 d type. Exp. 28 mm.
Type in Coll. Eothschild.

Sect. II. Fore wing of male normal.

Ty^ye. (2)*Proconica xigeocyakai-is, n. sp.

cJ . Black with a purplish tinge
;
palpi below, pectus, legs, and

abdomen below white. Fore wing with very prominent quadrate

white spot in cell ; three postmedial white striae between vein 3

and inner margin, and two specks below costa towards apes ; cilia

white above outer angls. Hind wing with straight medial white

line interrupted at vein 5 ; cilia white above anal angle.

Hab. Khasia. Ex2}. 30 mm. Type in Coll. Rothschild.

G-enus 58. Oliqoce^-^teis.

Oligocentris Hmpsn. Moths Ind. iv. p. 304 (1896).

Palpi upturned, the 2nd aud 3rd joints conically scaled and

reaching above vertex of head ; maxillary palpi filiform ; frons

Fig. 58.

Oligocentris deciusalis, cj- (Fivui Moths Ind. vol. iv-)

rouuded ; antennae of male with long cilia ; male with a tuft of

long hair from origin of fore wing below ; mid tibiae with the
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outer spurs about lialf the length of inner ; hind tibiae of male with
the medial spm-s absent, the outer terminal spurs minute, the
inner large and roughly scaled, female ^Yith the medial spurs

present, the outer minute. Tore wing with the apex rectangular ;

vein 3 from slightly before angle of cell ; 4, 5 from angle ; 7
straight and well separated from 8, 9, to which 10 is approximated.

Hind wing with vein 3 from angle of cell, which is nearly half the
length of wing ; 4, 5 approximated for a short distance ; 6, 7 from
upper angle, 7 anastomosing with 8 ; a fringe of long hair at anal

angle.

Type. Oligocenteis deciusalis Wlk. xviii. 1896; Hmpsn. 111. Het. ix.

pi. 173. f. 13. Ceylon ; Pulo Laut ; Borneo.

Genus 59. Dicnocnocis.

Dichocrocis Led. Wien. Ent. Mou. 1863, p. 447.
Cono[ieifies Meyr. Trans. Ent. Soc. 1884, p. 314.

Gadessa Moore, Lep. Ceyl. iii. p. 278 (1886).
Dadessa Moore, Lep. Ceyl. iii. p. 333.

PJuedropsis Warr. A. M. JNT. H. (6) vi. p. 476 (1890).
Ortlwspila Warr. A. M. N. H. (6) ^^. p. 477.
Zebrodes AVarr. A. M. X. H. (6) svii. p. 104 (1896).

Palpi upturned, conically scaled, and usually hardly reaching

vertex of head ; maxillary palpi filiform ; frons rounded ; antennae

of male somewhat thickened and almost simple ; tibiae with the

outer spurs less than half the length of inner ; mid tibiae fringed

with spinous hair on outer side. Fore \^iug with veins 3, 4, 7

from angle of cell ;
^ 7 straight, and well separated from 8, 9 ;

10 approximated to 8, 9. Hind wing with vein 3 from angle of

cell ; 4, 5 separate at origin or slightly approximated for a short

distance ; 6, 7 shortly stalked, 7 anastomosing with S.

Eig. 59.

Dichocrocis pu9ictiferalis, (^ . }. (From Moths Ind. vol. iv.)

Sect, I. Palpi of male with the 3rd joint much longer and reach-

ing well above vertex of head ; fore wing with a fold on basal

two-thirds of costa containing a fringe of long hair.

(1) Dichocrocis pseudpceonalis, n. sp.

cJ . Greyish fuscous bro^^^l ; abdomen with the base of anal

segment whitish. Eore wing with shghtly curved fuscous ante-

^ In clioalis, punctiferalis, fcsiivalis, sjjoliaialis, and cernatis vein 7 is some-
what approximated to 8, 9 at base, and veins 4, 5 of hind wing somewhat
approximated, especially in the males.
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medial line ; a discocellular lunule ; a postmedial line oblique to

vein 4, then retracted to near lower angle of cell. Hind wing with

dark medial Hne oblique to above anal angle, where it is angled ; a

short curved line beyond the cell between veins 6 and 3 ; a dark

marginal line.

Hah. N. Guinea, Humboldt Bay (Doherty). Exjj. 24 mm. Type

in Coll. Eothschild.

Sect. II. Palpi of the male with the 3rd joint normal.

A. Hind tibise of male thickly fringed on both sides with long

hair.

(2) DiCHOCEOCis suTHUSALis Wlk. xviii. 691. Sikhim ;

Borneo; Amboina.

Botys onusalis Snell. Trans. Ent. Soc. 1890, p. 587.

B. Hind tibiae of male with large tuft of scales.

(3) DiCHOCEOCis suEUSALis Wlk. xviii. 695. Japan ;

fBotys subjunctalis Wlk. xxxiv. 1404. Ceylon ; Sumatra ;

„ triferalis WJk. xxxiv. 1428. Borneo ; Celebes.

„ semifascialis Snell. Tijd, v. Ent. xxiii. p. 214, & xxvi.

pi. 7. f. 12.

C. '(Dadessa). Hind leg of male with a tuft of black hair on

outer side of 1st joint of tarsus ; hind wing with a small

tuft of scales on upperside at origin of vein 2 and a tuft of

thick short black hair on vein 1 b above anal angle.

(4)tDiCHocEocis rLUiiEJfAi-is Butl. A. M. ]S. H. (5) xi. p. 428

(1883). Kji.

(5)tDiCH0CE0Cis EY AX A LIS Wlk. xix. 995 ; Moore, Lep. Ceyl. iii.

pi. 183. f. 3. India ; Ceylon ; Sumatra ; Java.

Botys aureolalis Led. Wien. Ent. Mon. 1863, p. 473.

C'onogethes semistrigalis Snell. Tijd. v. Ent. xxxviii. p.
'
128,

pi. V, ff. 6, 7.

(5a)*DlCHOCEOCIS XAJfTHOCYMA, n. sp.

S . Pale yellow ;
palpi at base, pectus, and ventral surface of

abdomen white ; anal tufts black. Pore wing with dentate orange

subbasal and antemedial lines ; a point in end of cell and disco-

celhdar spot ; a waved postmedial line, excurved between veins 5

and 2, then retracted to below end of cell ; a waved subterminal

line. Hind wing with discoidal orange spot ; a dentate postmedial

line bent outwards below costa and between veins 5 and 2 and

with the tufts above tornus on it ; a dentate subterminal line and

fine terminal Une.

Hob. Moroka, Br. N. Guinea {Anthony). Exp. 38 mm. Type

m Coll. Eothschild.
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D. Hind leg of male uortnal.

a. Hind wing of male with the cell clothed with long hair

below.

(6)tDiCH0CE0Cis BiSTKiGALis Wlk. xxxiv, 1348. N.E. India.

h. Hind wing of male normal.

a\ {Dichocrocis) . Abdomen of male with long protrusible

upcurled anal tufts, rarely exserted.

Ti/pe. (7) DiCHOCEOCis pandamalis Wlk. xix. 999. Assam ; Malayan

„ frenatalis Led. Wien. But. Mon. subregion.

1863, p. 448, pi. 17. f. 15.

(8) DiCHOCROCis BiLiNEALis Hmpsn. Moths Ind. iv. p. 306.

Burma.

(9) DicHOCEOCis FusciFiiiBEiA Warr. A. M. N. H. (6) xviii,

p. 170. N. Guinea.

¥, (Oonogethes). Abdomen of male with the anal tuft normal.

(10) DiCHOCEOCis CLioALis Wlk. xviii. 549. Borneo ; Pulo Laut.

Botys oryssusalis Wlk. xviii. 701.

(11) DiCHOCEOCis PTJNCTiFEEALis Guen. Delt. & Pyr. Japan;

p. 320. Oriental & Australian regions.

'\'Astura erscalis Wlk. xix. 980.

fBotys nicippealis Wlk. xix. 999.

fAstura guttatalis Wlk. xxxiv. 1381.

t „ semifascialis Wlk. xxxiv. 1381.

(12)tDicH0CE0cis PiUTO Butl. A. M. N. H. (5), xx. p. 121 (1887).

JBurma ; Solomons.

(13) DiCHOCEOCis ACTINIALIS, n. sp.

d Bright yellow ; thorax and patagia spotted with black

;

abdomen with a pair of black spots on basal segments ; dorsal

black bands on medial segments and a black patch on anal seg-

ment. Fore wing with four black spots on basal area ; a straight

erect antemedial black hue ; a spot in cell ; a medial line

sUghtly angled on median nervure; an oblique postmedial line

from costa to vein 5 ; three subraarginal streaks above vein 5, the

middle one long, a line below them between veins 5 and 2, where

it is retracted to the black spot at lower angle of cell, with three

streaks beyond it between veins 5 and 2 and one below it above

vein 1. Hind wing with shghtly sinuous oblique medial line

ending near anal angle and widening at middle
;
postmedial and

submarginal broad lines coalescing at vein 2 and ending at anal

angle.

Hah. Khasis. Exp. 22 mm. Type in CoU. Eothschild.

(14)*DicH0CE0Cis SABATALis Druce, Biol. Centr.-Am., Het. ii.

p. 252, pi. 62. f. 18. Mexico ; Centr. Am.
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(15) DiCHOCJROCis TBiPUNCTAPEX, n. sp. (Plate L. fig. 5.)

Orange, anal tuft with black point. Fore wing with indistinct

sinuous antemedial line arising from a small wedge-shaped black

costal spot ; a large black discoidal spot ; the postmedial line

indistinct, arising from a costal spot, angled inwards on vein 5 and
at vein 2 retracted to below end of cell ; three prominent black

spots on termen towards apex, with small points below and a sub-

terminal spot near tornus. Hind wing with discoidal black point

;

the postmedial line very indistinct from costa to vein 2, then

reti'acted to below angle of cell and more prominent ; some black

points just inside termen and a spot followed by a short line

towards tornus : cUia of both wings fuscous.

JIab. Amboina (Doherty). Exp. 24 mm. Types in Coll. Both-
schild and B.M.

(16) DiCHOCEOCis DiMiNUTiVA Warr. A. M. N. H. (6) xviii.

p. 168. Assam.

(17) DiCHOCROCis H^MACTAMS Snell. Trans. Ent. Soc. 1890,

p. 592. N.E. India ; Pulo Laut ; Sumbawa.

(18) DiCHOCROCis THAESALEA Mejr. Trans. Ent. Soc. 1887,

p. 225. AustraUa.

(19)tDicHOCEOCis MSTiTAiis Swinh. P. Z. S. 1885, p. 872.

Bombay.
(20) DiCHOOEOCIS PUNCTILIWEALIS, n. sp.

cJ . Orange ; fore tibise and tarsi white banded with black ; abdo-

men with black spot before the anal tuft. Fore wing with subbasal

black points on costa and inner margin ; an obscure curved ante-

medial line with black points on costa and below median nervure ;

a prominent black discoidal spot ; the indistinct postmedial line

with blackish points on it, excurved betvi'een veins 6 and 2, then
retracted to below angle of cell ; traces of a subterminal series of

points, one near tornus more prominent. Hind wing with black

discoidal spot; the postmedial line excurved to A^ein 2, then re-

tracted to below cell and with fuscous points on it ; traces of

subterminal fuscous points more prominent towards tornus : both

wings with slight fuscous terminal line.

Eah. Tenimber {Doherty). Exp. 30 mm. Type in Coll. Eoth-
schild.

(21) DiCHOCEOCis NiGEiLiNEALis Wlk. xxxiv. 1410. India ; Ceylon

;

Burma; Sula; Sumbawa.
fITaritala tigrina Moore, Lep. Ceyl. iii. p. 312, pi. 182. f. 5.

Botys demeter Snell. Trans. Ent. Soc. 1890, p. 586.

\Notarcha compsogramma Meyr. Trans. Ent. Soc. 1894, p. 461.

(22)tDiCHOCEOCis DBFiNiTA Butl. 111. Het. vii. p. 97, pi. 133. f. 9.

Himalayas ; Assam.
(23)tDiCHOCEOCi8 PLUTUsALis Wlk. xvii. 478.

N.E. India ; Audamans.
fHaritala discinotalis Moore, P. Z. S. 1877, p. 617.
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(24) DicHOCROOis PACTOLiCA Butl. A. M. N. H. (5), xx p. 122

(1887). Solomons.

(25) DicHOOKOCis BECUREENS Moore, Lep. Afck. p. 215, pi. 7. f. 11.

Sikhim.

(26) DiCHOOROCis PTRRHALis Wlk. xvii. 483. S. India ; Ceylon ;

Borneo ; Pulo Laut.

fHantala angulifascia Hmpsu. 111. Het. viii. p. 136, pi, 155.

f. 10.

(27) DiCHOCROCis PLENiSTiGMALis Warr. A. M. N. H. (6) xvi.

p. 477. Assam.

(28) DiCHOCROCis EiGiDALis Snell. Trans. Ent. Soc. 1890, p. 631.

N.E. India ; Burma ; Pulo Laut.

fBavanoa strigulosa Swinh. A. M. N, H. (6) xiv. p. 201.

(29)tDicnocRocis zebralis Moore, P. Z. S. 1867, p. 91, pi. 7.

f. 12. N.E. India.

(30)tDlCHOCROCIS EUSCOALBALIS, n. Sp.

(S . Head, thorax, and abdomen whitish variegated with

fuscous ; abdomen with lateral black bands on two subterminal

segments and lateral streaks on terminal segment. Pore wing

whitish, with oblique black subbasal line, then a fuscous band,

followed by antemedial line ; medial area fuscous below the cell

;

a black aunulus in cell and discoidal reuiform spot; the post-

medial hne incurved and expanding into a spot beyond cell,

acutely angled on vein 2, then retracted to below end of cell and

excurved again ; the whole outer area fuscous, leaving a white

band beyond the postmedial line ; a black marginal Hue. Hind
wing fuscous, with black discocellular spot ; a postmedial black

line defined by white on outer side, incurved and expanding

into a spot beyond cell, angled on vein 2, then retracted to below

angle of cell and terminating at anal angle ; a marginal black line

defined by white on inner side.

Hah. Sierra Leone {Clements). Exp. 26 mm. Types in B.M.

and Coll. Schaus.

(31) DiCHOCROCis RBNIDATA Fabr. Mant. Ins. ii. p. 215.

Japan ; N.E. India ; Ceylon
;

Boti/s nilusalis Wlk. xviii. 685. Pulo Laut ; Borneo,

t „ MoropJumta Butl. 111. Het. ii. p. 58, pi. 39. f. 8.

\Hechilepta straminea Moore, Lep. Ceyl. iii. p. 278, pi. 180.

f.5.

fGaclessa albifrons Moore, Lep. Ceyl. iii. p. 279, pi. 180. f. 6.

„ subalbalis AVarr. A. M. N. H. (6) xvii. p. 103.

(32) DiCHOCROCis MEGiLLALis Wlk. xviii. 700.

N.E. India ; Borneo.

Botys sordidalis Snell. Trans. Ent. Soc. 1890, p. 589 (var.).

Gadessa characteristica Warr. A. M. N. H. (6) xvii. p. 103.
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(33) DiCHOCEOCis SPOLIATALIS Led. Wien. Ent. Mon. 1863,

p. 375, pi. 11. f. 8. Brazil.

(34)tDicnocEOCis steigimaeghstalis, n. sp.

Asopia sernalis var., Wlk. xyii. 366 (nee Guen.).

Grolden yellow ;
palpi with the extremity of 1st and 2nd joints

and maxillary palpi black, fore tibiae and tarsi banded with black

;

abdomen with dorsal black band near base and black and white

bands towards extremity. Fore wing with black subbasal spots on

costa and inner margin ; an antemedial fulvous line arising from
a black spot on costa ; a discocellular lunule with yellow centre

;

a postmedial line arising from a black spot on costa, excurved to

vein 6, then crenulate to vein 2, along which it is retracted to

lower angle of cell, then sinuous to inner margin ; a series of black

striga? just inside the margin ; cilia black. Hind wing with post-

medial line incurved from costa to vein 5, minutelv crenulate to

vein 2, along which it is retracted to angle of cell, then oblique ; a

black line just inside the margin ; cilia black.

Hah. Amazons. Kvp. 24 mm.

(35) DiCHOCROCis CEBDTJLALis Snell. Trans. Ent. Soc. 1890,

p. 590. N.E. India.

PUonectusa planalis Swinh. A. M. N. H. (6) xix. p. 208.

(36)tDiCHOCEO0is AUEiTiNCTA Butl. Trans. Ent. Soc. 1886, p. 431.

Tenimber ; Australia.

Behimena pallidalis "Warr. A. M. N. H. (6) xvii. p. 134.

(37)*I>iCHOCEOCis ETTBTJLEALis Wlk, xviii. 595. Brazil.

Auctorum.

Botys infundibulalis Snell. Midd.-Sum., Lep. p. 64.

Sumatra ; Australia.

Conogeihes umbrosa Meyr. P. Linn. Soc. N.S.W. (2) i. p. 256.

New (xuinea.

„ nuhifera Lucas, P. Linn. Soc. N.S.W. (2) vii.

p. 264. Australia.

Genus 60. Nacoleia.

Nacoleia Wlk. xix. 934 (1859).

Lamprosema Hiibn. Verz. p. 361 (1827), non descr.

Isopteryx Guen. Delt. & Pyr. p. 227 (1854), preocc.

Hedylepta Led. Wien. Ent. Mon. 1863, p. 409.

Blepharomastix Led. Wien. Ent. Mon. 1863, p. 422.
Pelecyntis Meyr. Trans. Ent. Soc. 1884, p. 316.

Semioceros Meyr. Trans. Ent. Soc. 1884, p. 318.
Pterygisus Butl. Trans. Ent. Soc. 1886, p. 429.

Thysanodesma Butl. III. Het. vii. p. 96 (1889).
Aphmastix Warr. A. M. N. H. (6) vi. p. 478 (1890).
Loxocreon Warr. A. M. N, H. (6) ix. p. 432 (1892).
Metasciodes Meyr. Trans. Ent. Soc. 1894, p. 8.
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Tylostega Meyr. Trans. Eut. Soc. 1894, p. 457.

Merotoma Meyr. Trans. Eot. Soc. 1894, p. 460.

Macrospecirodes Warr. A. M. N. H. (6) xvii. p. 94 (1896).
Idiuski Warr. A. M. N. H. (6) xvii. p. 98.

Preneo23or/on~Wavi\ A. M. N. H. (6) xvii. p. 146.

OrtJiocon'a Warr. A. M. N. H. (6) xviii. p. 215.

Palpi upturned, reaching vertex of head, tbe 2ad joint

broadly scaled in frouu, the 3rd with a small triangular tuft in

front ; maxillary palpi usually slightly dilated with scales ; frons

rounded ; antennas of male ciliated ; tibiae with the outer spurs

usually half the length of inner. Fore wing with veins 3, 4, 5

from angle of cell ; 7 straight and well separated from 8, 9, to

which 10 is appi'oximated. Hind wing with vein 3 from angle of

cell ; 4, 5 approximated for a short distance ; 6, 7 from upper angle,

7 anastomosing with 8.

Kg. 60.

Micoleia poeonalis, (^ . \. (From Moths Ind. vol. iv.)

Sect. I. (Nacoleia). Antennae of male with the shaft thickened at

middle by a more or less developed tuft of scales above ;

mid tibiae clothed with rough hair.

A. Tibiae of male normal.

(1) Nacoleia sitbulalis Guen. Delt. & Pyr. p. 221. Jamaica
;

Surinam ; Brazil.

Leucinodes pretiosalis Moschl. Verh. zool.-bot. Ges. Wien, xixi.

p. 431, ph 18. f. 38.

(2)tNAC0LEiA ALLOcosMA Meyr. Trans. Ent. Soc. 1886, p. 242.

Fiji.

(3)tNACOiEiA COMMIXTA Butl. A. M. N. H. (5) iv. p. 453 (1879) ;

Hmpsn. 111. Het. ix. pi. 173. f. 24. Japan ; India
;

Ceylon,

t „ costisignalis Moore Lep. Ceyl. iii. p. 273,

Tyjye. (4) Nacoleia uhceoalis Wlk. xix. 933. Australia.

t „ murcusalis Wlk. xix. 935.

fBotys hypsidesalis Wlk. xix. 1006.

fSamea irruptalis Wlk. xxxiv. 1303.

fisojyteryx sordidalis Wlk. xxxiv. 1317.

(5)tNACOLEiA VARASEPHis Meyr. Trans. Ent. Soc. 1887, p. 221.

Australia,

(6)tNAC0LEiA AMPHiCEDALis Wlk. xvii. 363. Australia.

\lsoj)terycc hilunatalis Wlk. xxxiv. 1316.
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(7) Nacolbia obliqtjalis, n. sp.

Head and thorax pale brown
;
palpi, frons, collar, and meta-

thorax black ; abdomen dirty white, with two obscure medial fuscous

dorsal bands ; wings yellowish white. JFore wing with diffused

fuscous shade from termen below apex to base of inner margin
;

an indistinct dark sinuous antemedial line ; an annulus in cell and
discocellular spot with pale lunule on it ; a semicircular black mark
on costa beyond middle and two towards apex. Hind wing with
black discoidal point : both wings with an oblique postmedial line

excurved between veins 5 and 2 ; the terminal area fuscous from
just beyond the postmedial line ; some dark points on tei'men.

Hah. Cedar Bay, Cooktown, Queensland {Meelc). Exj). 20 mm.
Types in Coll. Eothschild and B.M.

(8) Nacoleia mesochloba Meyr. Trans. Ent. Soe. 1884, p. 313.

Aiistralia.

"fEndotricha annuligera Butl. Trans. Ent. Soc. 1886, p. 427.

(9)t]S[ACOLEiA TKiCBOSSA Meyr. Trans. Ent. Soc. 1886, p. 243.

New Guinea.

(10) Nacolbia MAEiONALis Wlk. xix. 930. N.W. Himalayas
;

fBanaga hiformis Butl. HI. Het. vii. p. 94, Sikhim ; Burma

;

pi. ]35:ff. 2, 3. Borneo.

(ll)tNACOLBiA PR^TBBiTAiiis Wlk. Cat. xvii. 372.

India ; Ceylon ; Burma.

(12) Nacolbia cyanealis Wlk. xvii. 405. Japan ; India

;

Metasia zandogramma Meyr. Trans. Ent. Ceylon ; Burma ;

Soc. 1894, p. 8. Borneo.

(13)t]S'AC0LBiA TiASALis Wlk. xix. 994; Hmpsn. 111. Het. ix. pi. 173.
f . 20. Ceylon ; Australia.

fAsopia microcJirysalis Wlk. xxxiv. 1306.

B. Eore tibise of male with dense curved scales.

(14)*Nacoleia chloeijea Meyr. Trans. Ent. Soc. 1887, p. 222.

Australia.

C. Hind tibise of male fringed with long hair from medial
spurs to extremity, the 1st two tarsal joints fringed with
long hair ; claspers and genital tufts very large.

(15) NaCOLEIA HOLOPHiEA, n. sp.

(S . Enscous brown ; palpi at base, pectus, and ventral surface
of abdomen whitish. Fore wing with indistinct sinuous ante-
medial dark line ; a prominent black discoidal spot : both wings with
the postmedial line sinuous, bent outwards and minutely dentate
between veins 5 and 2, then retracted to lower angle of cell.

Hah. Cooktown, Queensland {Meek). Exp. 24 mm. Type in
Coll. Rothschild.
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Sect. II. Antennae of male with a bifid tuft of scales from basal

joint.

(16)tNAC0LBiA zoTLUSALis Wlk. xviii. 603.

W. Indies ; Honduras ; Brazil.

(17)tNAC0LEiA lARCHASALis "Wlk. xix. 983 ( $ ). St. Domingo.
fBotys differalis Wlk. xxxiv. 1228.

Sect. III. Antennae of male with the base of shaft excised, the basal

joint tufted with hair.

(18)tNA0OLEiA mellealis Swinh. Trans. Ent. Soc. 1890, p. 282.

Bengal ; Burma ; Malay Pen.

Sect. IV. Antennae of male normal.

A. {Preneopogon). Palpi of male fringed below with long hair

enclosed between the 1st and 2nd joints, the 2nd and 3rd

joints being doubled back below ; maxillary palpi greatly

dilated with scales ; fore femora with a tuft of long hair from

base ; fore and mid femora and tibite clothed with rough

hair ; a large expansible anal tuft.

(19) Nacoleia barbata Warr. A. M. N. H. (6) xvii. p. 146.

Assam.

B. Palpi of male normal.

a. Pore wing of male with postmedial lobe on costa.

(20) Nacoleia PEOGOifiALis, n. sp. (Plate XLIX. fig. 8.)

(S . Orange fulvous ; head and thorax suffused with fuscous.

Pore wing with the costal and terminal areas tinged with fuscous
;

a curved black antemedial line ; a speck in cell and double dis-

coidal lunule ; the postmedial line obliquely curved below costa,

angled inwards on vein 5, at vein 2 retracted to lower angle of

cell, then slightly angled on vein 1 ; three black spots on costa

towards apex. Hind wing with black discoidal point ; the post-

medial line strongly bent outwards between veins 5 and 2, then

retracted to below end of cell : both wings with black line and

line through the cilia leaving orange points at their base.

Hah. Humboldt Bay, N. Guinea (DoJierty). Exp. 14 mm. Type

in Coll. Eothschild and B.M.

(21)*]N'acoleia cirrosams Feld. Eeise Nov. pi. 135. f. 37. Brazil.

h. {Tylostega). Fore wing of male with a tuft of large scales in

cell above and a very large fan of scales in cell below.

(22) Nacoleia talvata Warr. A. M. N. H. (6) xvii. p. 104.

Assam.

(23)tNACOiEiA PHOTiAS Meyr. Trans. Ent. Soc. 1894, p. 458.

Pulo Laut ; Borneo.
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(24)tNACOLEiA MESODOBA Meyr. Trans. Ent. Soc. 1894, p. 458.

Pulo Laut

(25)tN'ACOLEiA CHETSANTHES Meyr. Trans. Ent. Soc. 1894, p. 458.

Pulo Laut.

c. (Macrospectrodes). Hind wing of male with a large hyaline

vesicle on inner area.

(26) Nacoleia subakgentalis Snell. Trans. Ent. Soc. 1890, p. 579
Sikhim.

d. Hind wing of male with the inner area very short, the tornus

lobed and fringed with thick hair ; abdomen with ventral

valve and tuft at base.

(27)tNACOLEiA DOESALis "Wlk. xviii. 616. Colombia ; Brazil.

Botys codrusalis Wlk. xviii. 616.

„ ceni^yjoealis Wlk. xviii. 619.

e. Wings of male normal.

a\ (Merotoma). Hind tibiae of male very short, with a tuft

of hair above ; the outer medial spur absent, the inner

greatly dilated.

(28)tNACOLEiA DAiRALis Wlk. xviii. 698. Borneo ; Pulo Laut

;

Celebes.

6\ Hind tarsi of male with the 1st three joints tufted with

curled hair on inner side ; abdomen with the terminal

segment long, with lateral tufts from its base and large

genital tufts.

(29) Nacoleia ltjnitlalis Hiibn. Zutr. ii. 21. 152, ff. 30.3-4.

Venezuela ; Surinam.

c*. Mid tibiae of male with groove containing a tuft of

long hair.

(30)tlSrACOiiEiA peedektalis, n. sp.

Head and thorax brown mixed with olive-yellow ; abdomen
olive-yellow banded with fuscous above. Fore wing fuscous,

some olive-yellow on basal area ; an irregularly waved dark ante-

medial line defined by yellow on inner side ; prominent round black

orbicular and reniform stigmata on a yellowish ground ; a very highly
dentate postmedial line bent outwards between veins 5 and 2 and
defined by yellow on outer side. Hind wing with the basal area

yellowish, with round fuscous spot in cell ; a very highly dentate

medial line defined by olive-yellow on outer side and bent outwards
between veins 5 and 2 ; terminal area fuscous : cilia of both wings
chequered yellow and fuscous. Underside of fore wing with the

ground-colour of cell orange.

Hab. Amboina ; Bourou (Doherty) ; Eergusson I., N. Guinea
{Meek). Exp. 28-30 mm.

Peoc. Zooi,. Soc—1898, No. XLVIT. 47
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d\ Legs of male normal.

a"^. {Eechjlepta). Patagia of male with a tuft of hair

reaching well beyond metathorax.

a^' Abdomen of male with ventral valve and tuft at

base, the terminal segment very long with lateral

and genital tufts.

(31)tNAC0LEiA PELEALis Wlk. xvii. 338. Haiti; Venezuela.

h^. Abdomen of male with large dorsal and slight

ventral tufts at base.

(32)tNACOLEiA CANACEALis Wlk. xvii. 343. Venezuela ; Brazil,

c^. Abdomen of male normal.

(32 ffl)*NACOLEIA AUEOTINCTALIS, U. Sp.

c? . Golden-brown mixed with fuscous hairs ; palpi at base,

pectus, legs, and ventral surface of abdomen whitish. Fore wing
with the mixture of black hairs prominent, becoming a diffused

patch on basal inner area. Hind wing strongly suffused with
black hairs, becoming a diffused patch on disk ; both wings with
yellow line at base of cilia.

Hah. Niger, Warri {Both). Exp. 22 mm. Type in Coll.

EothschUd.

(33)tNACOLEiA LADONALis Wlk. xviii. 637. W. Africa.

(34) Nacoleia coNEUSAiis Warr. A. M. N. H. (6) xvii. p. 98.

Japan.

(35) Nacoleia tristeialis Brem. Lep. Ost-Sib. p. 68, pi. 6. f. 7.

Amur ; N.E. India ; Burma.
Heclylepta confusalis Warr. A. M. N. H. (6) xvii. p. 98.

„ ochrifuscalis Warr. A. M. N. H. (6) xvii. p. 98.

(36)tNACOLEiA pceonalis Wlk. xviii. 639. W. Africa ; India

;

Botys halmnsalis Wlk. xviii. 693. Ceylon ; Burma ;

t „ bianoralis Wlk. xix. 1001. Borneo ; Java

;

„ minoralis Wlk. xxxiv. 1420. Flores ; Sula.

t ,, clecisalis Wlk. xxxiv. 1351.

t „ pra'teritalis Wlk. xxxiv. 1405 ; Hmpsn. lU. Het. ix.

pi. 173. f. 3.

fAso2na misera Butl. lU. Het. iii. p. 74, pi. 59. £. 5.

Botys Tcorndorffcri Snell. Midd.-Sum., iv. Lep. p. 62.

•\Acharana similis Moore, Lep. Ceyl. iii. p. 286, pi. 180. f. 12,

fCharema fuscip)ennis Swinh. A.M.N. H. (6) xiv. p. 202.

Pachyzancla granulata Warr. A. M. N. H. (6) xviii. p. 174.

(37)tNACOLEiA NiPHEALis Wlk. xviii. 638. W. Africa ; N.E.
fBotys epastalis Swinh. P. Z. S. 1885, p. 874, & W. India,

pi. 57. f. 13.

(38)tNACOLBiA LEUCOSTREPTA Meyr. Trans. Ent. Soc. 1886, p. 254.

Fiji.
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(39)tNACOLEiA YiTTirsKA, n. sp.

Black
;
palpi white below ; coxse and tarsi white ; abdomen with

prominent white rings on two subterminal segments and slight

segmental lines on the others, a ventral white fascia on basal

segments. Tore wing with curved black antemedial line ; a disco-

cellular spot ; the postmedial liue black, with wedge-sliaped white

mark on its outer edge from costa to vein 6, nearly straight to

vein 3, then retracted to angle of cell ; cilia white, fuscous at

middle and tornus. Hind wing with discoidal point ; the post-

medial hne nearly straight from costa to vein 2, then retracted to

angle of cell ; cilia white, fuscous at tornus.

Hah. Amboina ; Pergusson I., N. Guinea {Aleek). Exp. 22 mm,

(40)tNACOLEiA BLACKBUENi Butl. E. M. M. xiv, p. 48.

Sandwich I.

(41)tNACOLEiA ACCEPTA Butl, E, M, M. xiv. p. 49. Sandwich I.

(42) Nacoleia coifTiNBNTAi/is Wllgrn, Eug, Eesa, p. 381.

Sandwich I,

(43)tNACOLEiA DEMAEATALis Wlk. xix. 1009. Sandwich I.

(44)tNACOLEiA LOCAXis Butl. E. M. M. XV. p. 271. Sandwich I.

(45)*Nacoleia stigmatilis Warr. A. M. N.H, (6) xvii, p, 101.

Assam,

(46) Nacoieia indioata Fabr. Syst. Ent. p. 640. Neotropical,

„ vulgalis Guen. Delt. & Pyr, p. 202, Ethiopian, &
pi. 6. f, 8, Oriental regions.

Botys sabalis Wlk, xviii, 631,

t „ mceliusalis Wlk. xviii. 703.

t „ connexalis Wlk. xxxiv. 1394.

„ reductalis Wlk. xxxiv, 1412,

(47) Nacoleia DiBMEisrALis Guen, Delt, & Pyr, p. 203, S, Africa

;

Pyrausta absistalis Wlk. xvii. 311. Oriental region
;

fAsojna lydialis Wlk. xvii. 374. . Eiji.

BoMjs ustalis Led, Wien. Ent, Mon. 1863, p. 375, pi. x. f . 14,

"fPyralis incertalis Wlk, xxxiv. 1247.
Eedylepta pyraustalis Snell. Midd.-Sum., iv, Lep, p. 70.

(48)*Nacoleia aueantifasoialis Hmpsn, ( § ) Moths Ind. iv,

p. 314, Manipur.

(49)t]SrACoi/EiA EUSCiEiMBEiALis Hmpsn, Moths Ind. iv. p. 315.

Ceylon.

(50)t]SrACOiEiA CTJPEEALis Moore, P. Z. S. 1877, p. 616, pi. 60,

f , 13 ( § ). Assam ; Burma ; Andamans.
Platamonia binotalis Warr, A, M, N, H, (6) xviii, p, 177.

(51)tNACOLEIA SALBIALIS, n. Sp.

cJ , Euscous
; palpi white below ; abdomen with white patch on

anal tuft
;
pectus and ventral surface of abdomen whitish. Fore

47*
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wing with fuscous antemecUal line obtusely angled on median
nervure and defined by whitish on inner side ; a black speck in

cell and discoidal luuule ; the postmedial line bent outwards
between veins 5 and 3, then retracted to below angle of cell

and sinuous, outlined with whitish and becoming a prominent spot

on costa ; cilia chequered whitish and fuscous. Hind wing with
discoidal black spot ; the postmedial line outlined with whitish,

bent out^^•aI•ds between veins 5 and 2, then retracted and ending
at anal angle ; a black terminal line and line through cilia which
are white.

Hab. Orizaba, Mexico. Exp. 26 mm. Types in B.M. and
Coll. Schaus.

(52)tNACOLEIA LUNTDISCALIS, n. sp.

$ . Fuscous brown with a rufous tinge
;

palpi white below ;

abdomen with a black band on penultimate segment. Fore wing
\Aath nearly straight antemedial black hue arising from a spot on
costa ; a fuscous-edged white speck in cell and another below it

;

a prominent white discocellular lunule connected with a spot

beyond lower angle of cell, and outlined by the black postmedial
line arising from a spot on costa, and at vein 2 retracted to the

origin of vein 2. Hind wing with discocellular spot ; a post-

medial line sinuous from costa to vein 2, where it is retracted to

angle of cell and ends at anal angle : both wings with marginal
dark hne and line through base of cilia.

Hah. Aburi, W. Africa. Exji, 24 mm.

(.53)tiS"ACOLEiA OLIVIA Butl. P. Z. S. 1878, p. 434 ( $ ). Jamaica.

h'. {Blepharomastyx^. Patagia of male not extending

beyond metathorax.

(54)t]SrACOLEiA SEMicosTALis, n. sp. (Plate XLIX. fig. 22.)

c? . Head, thorax, and abdomen black \\Tith a bluish tinge

;

palpi white below ; anal tuft ochreous. Fore wing golden yellow,

with a broaid black fascia from base of inner margin along costa to

middle, then running as an oblique band to outer angle ; apical

area black and a black marginal line. Hind wing golden yellow,

with black marginal band broadest at apex and anal angle.

Hab. Sao Paulo (Jones). Exp. 22 mm.

(55) Nacoleia insolitaxis Wlk. Trans. Ent. Soc. (3) i. p. 125.

Nicobars; Borneo.

(56) Nacoleia benepictalis Warr. A. M.N. H. (6) xvii. p. 99.

Assam.

(57)tNACOLEiA KiNGDONi Butl. A. M. N. H. (5)iv, p. 246 (1879).

Madagascar.

(58) Nacoleia xanthialis Guen. Delt. & Pyr. p. 343.

W. Indies ; S. America.

fBotys superhalis "Wlk. xxxiv. 1397.

„ i7icalL-^ Snell. Tijd. v. Ent. xviii. p. 202, pi. 11. f. 13.
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(59)tNACOLBiA JTJirCTiTHXEALis, 11. sp. (Plate XLIX. fig. 9.)

Purplish fuscous ; head blackish
;
palpi white below ; abdomen

with white band at base ; thorax and abdomen white below, fore

tibiae with black band. Fore wing with hyahne point below origin

of vein 2 and another in end of cell ; a patch beyond the cell

expanding outwards and minutely dentate between veins 5 and 2.

Hind wing with a large hyaline patch in and below the cell con-
joined to a large patch beyond the cell which has its outer edge
angled on vein 5, then minutely dentate ; both wings with the
cilia white towards tornus.

Hab. Pergusson I., N. Guinea (Meek). En-jp. 26 mm.

(60)t!N'ACOLEIA EUBEALIS, n. Sp.

6 . Ferruginous red ; anal tuft ochreous. Pore wing with ill-

defined yellower patches on medial area and on disk ; an indistinct

sinuous black antemedial line ; the yellow medial patches defined

on outer side by a waved black line ; a minutely dentate post-

medial line retracted at vein 2 to below angle of cell. Hind wing
with black discocellular speck ; a very obscure postmedial Une bent
outwards and highly dentate between veins 5 and 2.

Hah. Madagascar. Exp. 32 mm.

(61;tNAC0LEIA PEEEENESTEATA Butl. A. M. N. H. (5) X. p. 237
(1882). New Britain.

(62)tNACOLEiA ALBiELAVALis Hmpsn. J. Bomb. N. H. Soc. ined.

Ceylon ; Celebes ; Sumbawa.

(63) Nacoleia ebulealis Guen. Delt. & Pyr. p. 196. U.S.A.;

Honduras ; W. Indies.

(64)tNACOLEiA PEESiKUAiiis, n. n. Brazil.

Voliha major Warr. Trans. Eut. Soc. 1889, p. 293 (preocc).

(65) Nacoleia apygalis Guen. Delt. & Pyr. p. 229. Mexico

;

W. Indies ; Centr. Amer. ; Colombia.
Pterygism appialis Druce, Biol. Centr.-Am., Het. ii. p. 238,

pi. 62. f. 7.

(66) Nacoleia aplicalis Guen. Delt. & Pyr. p. 229. U.S.A.
Isopteryx xeniolalis Hulst, Tr. Am. Ent. Soc. xiii. p. 159.

(67)tNACOLEiA sciTALis Swinh. P. Z. S. 1885, p. 869. Bombay.

(68)*Nacoleia vestalialis Snell. Tijd. v. Ent. 1875, p. 245, pi. 14.
f- 1- Colombia; Peru.

(69)tNAC0LEiA pallidlpeksis Warr. Trans. Ent. Soc. 1889, p. 285.

Brazil.

(70) Nacoleia baxeachalis Guen. Delt. & Pyr. p. 243. Brazil.

(71)*]S'acoleia cylonalis Druce, Biol. Centr.-Am., Het. ii. p. 258,
pi. 62. f . 25. Guatemala.
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(72) Nacoleia coLUBBALis Gueu. Delt. & Pyr. p. 242. Brazil.

Botys ineffectalis "Wlk. xxxiv. 1390.

t „ eledralis W\k. xviii. 600.

„ melitealis Wlk. xviii. 602.

(73)tNAC0LEiA CffiNEUSALis Wlk. xviii. 604. Honduras.

(74) Nacoieia lacertalis Guen. Delt. & Pyr. p. 244. Brazil.

(75) Nacoleia ranalis Guen. Delt. & Pyr. p. 243. U.S.A.

;

"^Asojpia arcliasialis Wlk. xvii. 365. Mexico ; Centr. Am.
fBotys ofellusalis Wlk. xviii. 732.

t „ oUiusalis Wlk. xix. 982.

t „ strictalis Wlk. xxxiv. 1392.

t „ gracilis Grote & Eob. Tr. Am. Ent. Soc. i. p. 25, pi. 2.

f. 15.

Blepliaromastix datisalis Druce, Biol. Centr.-Am., Het. ii.

p. 269, pi. 63. f . 3.

(76) Nacoleia coatepecensis Druce, Biol. Centr.-Am., Het. ii.

p. 270, pi. 63. f. 8. Mexico ; Brazil.

(77) Nacoleia vilialis Guen. Delfc. & Pyr. p. 244. Mexico
;

Centr-Am. ; Brazil.

Blepharomastix pulverulalis Druce, Biol. Centr.-Am., Het. ii,

p. 269, pi. 63. f. 2.

(78) Nacoleia tampittsalis Wlk. xviii. 704. India ; Borneo.
fBotys ilusalis Wlk. xviii. 705.

„ dascyllusalis Wlk. xix. 1003.
fAplomastyx mimula Hmpsn. 111. Het. viii. p. 137, pi. 155. f. 23.
Metasia UllipvMlis Suell. Tiid. v. Ent. 1880, p. 229, & 1884,

pi. 3. f. 8.

fMetasiodes calliojphis Meyr. Trans. Ent. Soc. 1894, p. 466.

(79)tNAC0LEiA LEOMNA Butl. Trans. Ent. Soc. 1886, p. 425.

Australia.

(80)t]SrACOLEiA MONiJTAXis Wlk. xvii. 373. Borneo.

(81)*Nacoleia heliaula Meyr. Trans. Ent. Soc. 1894, p. 8 ( $ ).

Burma.

(82) Nacoleia fusalis Warr. A. M. N. H. (6) xvii. p. 142 ( $ ).

Assam.

(83) Nacoleia (eaxalis Wlk. xviii. 718. Assam ; Borneo.
Thysanodesma disccdis Warr. A. M. N. H. (6) xvii. p. 140.

(84) Nacoleia ptjncticostalis, n. sp.

Eulvous yellow
;
palpi black at extremities. Pore wing with

the basal half o£ costa tinged with fuscous ; a curved antemedial
dark line with annulus on its outer edge in cell ; a discoidal reni-
form spot with yeUow centre ; a postmedial line angled iirwards
on vein 5, at vein 2 retracted to lower angle of cell, then angled
outwards on vein 1 ; three black points on costa towards apex and
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a series of marginal points. Hind wing with antemediaJ line

;

the postmedial line bent outwards at vein 5, then sinuous to tornus ;

a series of marginal black points.

Hah. Batchian (Doherty). Exp. 14-18 mm. Types in Coll.

Eothschild and B.M.

(85) NaCOLEIA EtTFITEEMTN-ALIS, n. sp.

Yellow ; head, thorax, and abdomen suffused with rufous.

Tore wing with the costal and terminal areas suffused with rufous

and leaden grey ; a rufous antemedial line ; an annulus in cell and

discoidal reniform spot with yellow centre; the postmedial line

angled inwards on vein 5 and at vein 2 retracted to the cell ; two
yellow points on costa towards apex. Hind wing wdth rufous dis-

coidal point ; the postmedial line bent outwards between veins 5

and 2, then retracted to below cell, almost the whole area beyond
it rufous and leaden grey.

Hah. Batchian ; Halmaheira. Exp. 14 mm. Types in Coll.

Eothschild and B.M.

(86) Nacoleia magnalis G-uen. Delt. & Pyr. p. 230, pi. 9. f. 6.

fSamea medealis Wlk. xvii. 353. U.S.A. ; "W. Indies.

fBotys helusalis Wlk. xviii. 582.

fAsopia curtails Wlk. xxxiv. 1305.

(87)*]S'acoieia ehealis Druce, Biol. Centr.-Am., Het. ii. p. 239,

pi. 62. f. 9. Mexico.

(88) Nacoleia stenialis Guen. Delt. & Pyr. p. 231. U.S.A.

;

fSamea acestealis Wlk. xvii. 352. Mexico ; Hondm-as ;

fAsopia phoerusalis Wlk. xvii. 368. Brazil.

Blepharomastix sagralis Druce, Biol. Centr.-Am., Het. ii.

p. 270 pi. 63. f. 7.

(89)tNACOLEiA MAJOE Butl. Hi. Het. vii. p. 96, pi. 135. f. 5.

N.W. Himalayas.

(90)tNACOLEiA ossBA Butl. 111. Het. vii. p. 96, pi. 135. f. 6.

N.W. Himalayas.

(91) Nacoleia octasema Meyr. Trans. Ent. Soc. 1886, p. 259.

New Hebrides ; Solomons.

(92) Nacoleia chaeesalis Wlk. xviii. 709. W.India; Ceylon;

fBotys molusalis Wlk. xix. 993. Borneo ; Sumbawa.

(93) Nacoleia pedicialis Snell. Tijd. v. Ent. xxxviii. p. 49, pi. 6.

f. 11. Assam; Java.

Metasciodes apicalis Warr. A. M. N. H. (6) xviii. p. 216.

(94) Nacoleia phaleasalis Wlk. xviii. 713. Assam ; Borneo.

(95) Nacoleia bximialis Warr. A. M. N. H. (6) xvii. p. 141.

Assam.

(96) Nacoleia didasalis Wlk. xviii. 707. Borneo ; Sumbawa.
fMetasia achroniatias Meyr. Trans. Ent. Soc. 1894, p. 465.
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(97)tNACOLEiA THOLEBOPA Meyr. Trans. Ent. Soc. 1894, p. 466.

Sumbawa.

(98) Nacoleia pantheealis Hiibn. Geyer, Zutr. 20. 337, ff. 673,

674. Brazil,

fZebronia leclalis Wlk. xvii. 474.

Leclereria seppalis Snell. Tijd. v. Ent. 1875, p. 258, pi. 14. f . 12.

Auctorum.

Omiodes monor/ona Meyr. Trans. Ent. Soc. 1888, p. 216. Hawaii.

„ liodyta Meyr. Trans. Ent. Soc. 1888, p. 217. Hawaii.

Botys rubricetalis Snell. Tijd. v. Ent. xxiii. p. 209, & xxvi.

pi. 7. ff. 4, 4 a. Celebes.

Edipsiodes marmaropa Meyr. P. Linn. Soc. NS.W. iv. p. 1111.

Australia.

Plerygisus calUcjraphalis Snell. Tijd. v. Ert, xxxv. p. 175, pi. x.

f. 13. Java.

Ercta dixialis Snell. Tijd. v. Ent. xxxviii. p. 149, pi. vi. f. 12.

Java.

Botys allalis Gruen. Delt. & Pyr. p. 347. Cayenne.

Mimorista scdaconalis Druce, Biol. Centr.-Am., Het. ii. p. 245,

pi. 62, f. 17. Centr. Am.

Genus 61. Gonioehynchus.

Goniorhynchus Hmpsn. Moths Ind. iv. p. 322 (1896).

Palpi upturned, the 2nd joint broadly angled with scales in

front, the 3rd short, naked, and blunt ; maxillary palpi filiform
;

frons rounded or prominent ; tibiae with the outer spurs two-

thirds length of inner. Fore wing with veins 3, 4, 5 from angle

of cell ; 7 straight and well separated from 8, 9. Hind wing
with the cell short ; veins 3, 4, 5 from angle ; 6, 7 from upper
angle, 7 anastomosing with 8.

Fig. 61.

Gomorhyjichus phmibeizonalis, cS • \- (From Moths Ind. vol. iv.)

Sect. I. Antennaj of male bipectinate, with short fasciculate

branches.

A. Antennae of male with a very large tuft of hair on upper-

side of shaft at base.

(l)tGoKIOEHYlSrCHUS OBSCUEXJS, n. sp.

Euscous ; palpi blackish ; antennae of male with the tuft black.

Fore wing with the costal area blackish ; the sinuous antemedial
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line obtusely angled on median nervure ; a speck in cell and dis-

coidal spot ; the postmedial line of both wings bent outwards and
dentate between veins 5 and 2, then retracted to below angle
of cell.

Hah, Ainboina {Doherty). Exjp. 20 mm. Types in Coll. Eoth-
schild and B.M.

B. Antennae of male without tuft of hair at base.

(2) GONIORHTNCHUS PECTHSTALIS, n. Sp.

Tuscous; palpi white at base. Fore wing with dark ante-

medial line obtusely angled on median nervure ; a point in cell

and small discoidal lunule ; the postmedial line outlined with
ochreous, slightly bent outwards and dentate between veins 5 and
2, then retracted to below angle of cell and excurved again. Hind
wing with discoidal point ; the postmedial line outlined with
ochreous, bent outwards and dentate between veins 5 and 2, then
retracted to below angle of cell : both wings with fine black
marginal line and line through the cilia.

Hah. Padang Eeiigas, Malacca. Exj). 20 mm. Types in Coll.

Eothschild and B.M.

Sect. II. Antennae of male annulated with rings at the joints

;

fore wmg with a fovea covered with hair at base of median
nervure.

(3)tGoKioEHYNCHUS PLUMBEizoNALis Hmpsn. Moths Ind. iv.

p. 323. Assam ; Burma.

(4) GoNiOEHYNOHUS FLAViGUTTALis Warr. A. M. N. H. (6) xvii.

p. 140. Assam.

Sect. III. Antennae of male smooth and ciliated ; fore wing with
no fovea.

A. Erons rounded.

(5)tGoinoEHXNCHirs exbmplaeis, n. sp.

5 . Yellow
;
palpi fuscous, white at base. Fore wing with the

costal area brown ; a waved antemedial brown line ; spot in cell

and pale-centred reniform discocellular spot ; a postmedial waved
line sinuous from costa to vein 5, then bent outwards to vein 2,

where it is retracted to angle of cell ; a brown marginal band very
broad at apex and expanding into a patch at inner angle. Hind
wing with discocellular speck ; a postmedial line greatly bent out-

wards between veins 5 and 2 and dentate on those veins ; a margi-
ginal line expanding into a patch at apex.

Hah. Japan. Exp. 26 mm.

(6)tGoNioEHTiiroHus BUTTEOSA Butl. 111. Het. iii. p. 73, pi. 59. f . 1.

Japan ; China.
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Tyjpe. (7) GrOXiORHYNCHUs GEATALis Led. Wien. Ent. Mon. 1863, p. 473,

pi. 11. £. 18. N.E. India; Burma; Java.

Botys minualis Wlk. xxxiv. 1449.

(8)tGrONiOEHYNCHF8 PHiLENORALis Wlk. xviii. 577. Jamaica.

fBotys gealis Wlk. xviii. 578.

B. Erons v^ith rounded prominence.

(9) GONIOEHXNCHUS MARASMIALIS, n. Sp.

(S . Yellow
;
palpi black, white at base ; frons and mesothorax

blackish ; abdomen with black spot before extremity and streaks

on anal tuft. Fore wing with the costa fuscous ; a black spot in

cell, with straight line from it to inner margin ; a discoidal lunule ;

the postmedial line almost straight from costa to vein 2, where it

is retracted to angle of cell, then straight to inner margin ; the

terminal area fuscous, narrowing between veins 4 and 2. Hind
wing with discoidal spot ; the postmedial line slightly bent out-

wards between veins 5 and 2, then retracted to lower angle of cell

;

a terminal fuscous band expanding at vein 2.

Hah. Bali ; Dili (Dolierty). Exp. 20 mm. Type in Coll. Eoth-

schild.

Auctorum.

Botys chalyhealis Snell. Tijd. v. Ent. xxxv. p. 160, pi. x. ff. 5, 6.

Java.

Genus 62. Erinothtjs, nov.

Palpi upturned, the 2nd joint broadly scaled in front, the 3rd

short and blunt ; maxillary palpi rather long and filiform ; frons

rounded ; autennse of male with fascicles of cilia, contorted and

with a tuft of hair at one-third from base ; tibiae with the outer

spurs very long, the inner about half their length. Eore wing of

male with the costa folded over above just beyond middle and

Fig. 62.

Erinothus lollialis, S • f.

enclosing tufts of hair (the neuration so distorted as to be hardly

decipherable in the two not good specimens) ; vein 2 from near

base of cell ; 3 from before angle ; 4, 5 separate, then approximated

for a short distance ; 6, 7 approximated for a short distance ; 8, 9

stalked, then separating widely ; 10, 11 in the costal fold. Hind
wing with vein 3 from well before angle of cell ; 5 from above
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middle of discocellulars ; 6, 7 stalked, 7 anastomosing with 8 for a

short distance towards apex.

Type. tEKiNOTHUS lollialis "Wlk. xix. 1005. Borneo.

Genus 63. Aohantodes.

AcJumiodes Guen. Noct. ii. p. 386 (1852).

Palpi upturned, the 2nd joint smoothly scaled, the 3rd short

and blunt ; maxillary palpi dilated with scales ; frons rounded
;

antennae laminate ; tibiae with the outer spurs two-thirds length of

inner. Fore wing with the costa straight ; the apex produced to

a point ; the outer margin excised below apex and much excurved

at middle ; vein 8 from before angle of cell ; 4, 5 from angle ; 7

straight ; 10 approximated to 8, 9. Hind wing with the outer

margin slightly excised below apex ; vein 3 from angle of cell

;

4, 5 approximated for some distance ; 6, 7 from upper angle, 7

anastomosing with 8.

Fig. 63.

Aehantodes cerusicosta, (^ . \.

Type, AcHANTODBS OERTTSicosTA Guen. Noct. ii. p. 386. Venezuela.

Genus 64. Piletosoma, nov.

Palpi upturned, the 2ud joint moderately scaled in front, the

3rd short and blunt ; maxillary palpi minute ; frons rounded

;

antennae of male minutely ciliated; abdomen extremely long, the

proximal segments with tufts of hair at sides, the anal tuft long

;

tibiae with the outer spurs about two-thirds length of inner ; wings

long and narrow. Fore wing with veins 3, 4, 5 from angle of cell ; 7
curved and approximated to 8, 9, to which 10 also is approximated.

Hind wing with veins 3, 4, 5 from angle of cell ; 6, 7 from upper
angle, 7 anastomosing with 8.

Fig. 64.

Piletosoma novalis, ^. \.

Type, (1) Piletosoma novalis Wlk. ixxiv. 1399. Villa Nova, Brazil.
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(2) PiLETOsoMA iGNEDOESALis, 11. sp. (Plate XLIX. fig. 7.)

S . Cupreous brown ; antennae white at tips ; tegulae and
abdorpen above fiery red and orange ; anal tuft black ; fore coxae,

tarsi, and basal half of ventral surface of abdomen yellowish white.

Pore wing with hyaline spot at origin of vein 2 and thinly-scaled

patches in end of cell and between bases of veins 2 and 7. Hind
wing with tbe basal half hyaline, the veins and a discoidal band
fuscous.

Hab. Peru. Exp. 32 mm.

Genus 65. Deba.

Deba Wlk. xxxiv. 1494 (1865).

Phycidicera Snell. Midd.-Sum., iv. Lep. (1) 8. p. 71 (1880).

Palpi upturned, the 2ud joint reaching vertex of head and
slightly scaled in front, with a tuft of hair from extremity hiding

the 3rd jo:nt, which is short and blunt ; tegulae of male with long

tufts of hair extending beyond the metathoi*ax ; the two basal

segments of abdomen with long hair on dorsum ; tibiae with the

outer spurs about half the length of inner. Pore wing with the

costa arched towards apex ; the outer mai'gin obliquely rounded
;

veins 3, 4, 5 from angle of cell ; 7 approximated to 8, 9 for about

one-third length ; 10 also approximated to 8, 9. Hind wing with

vein 3 from angle of cell ; 4, 5 approximated for a short distance

;

6, 7 from upper angle, 7 anastomosing with 8.

Fig. 65.

Deha swrrectalis, (S . \. (E^om Motha Ind. vol. iv.)

Sect. I. Antennae of male with a small tuft of hair in the form of

a vesicle from end of 1st joint, surrounded by a large vesicle

formed of nearly conjoined pectinations on the basal part of

shaft, which is then serrated for a short distance.

Type. (l)tDEBA surbectalis Wlk. xxxiv. 1493. Assam ; Ceylon ;

Phycidicera salebnalis Snell. Tijd. v. Ent. 1880, Celebes.

p. 228, & 1884, pi. iii. f. 6.

Sect. II. Antennae of male with a tuft of long hair on base of

shaft, then much thickened and fringed with thick scales

above ; hind wing with a fringe of hair below costa above.

(2) Deba ALTHEALis Wlk. xvii. 361. Borneo; Sumatra; Celebes.

Botys cydipeialis Wlk. xviii. 6494.

Botys tisiasalis Wlk. xviii. 696.

Phycidicera manicalis SneU. Midd.-Sum., iv. Lep. (1) p. 72.
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Genus 66. Ceeataecha.

Ceratarcha Swinh. A. M. N. H. (6) xiv. p. 200 (1894).

Palpi upturned, the 2nd joint broadly angled with scales in

front, the 3rd short, blunt, and naked ; maxillary palpi filiform

;

frons rounded ; antennse of male annulate ; tibiae Avith the outer

spurs half the length of inner ; mid tibiae somewhat roughly scaled.

Fore wing with the costa arched towards apex ; the outer margin

excised below apex ; veins 3 and 5 from close to angle of cell

;

7 and 10 approximated to 8, 9. Hind wing with the outer margin

excised below apex ; the cell short ; veins 4, 5 approximated for a

short distance ; 6, 7 from upper angle, 7 anastomosing with 8.

Eig. 66.

Ceratarcha UTnhrosa, (^ . \. (From Moths Ind. vol. iv.)

T^jpe. tCEEATAECHA UMBEOSA Swinh. A, M. N, H, (6) xiv. p. 200.

Genus 67. Bottodbs.

ISf.E. India.

\

I

Botyodes Guen. Belt. & Pyr. p. 321 (1854).

En'docrossis Meyr. Trans. Ent. Soc. 1889, p. 515.

Palpi upturned and reaching vertex of head, the 2nd joint

broadly rounded with scales in front, the 3rd short, naked, and

blunt ; maxillary palpi filiform ; fi'ons rounded; antennae of male

minutely ciliated ; mid tibiee fringed with hair on outer side ; hind

tibiae with tufts of hair on outer side at base and extremity, the

Eig. 67.

Botyodes asialis, (S

.

(From Moths Ind. vol. iv.)

outer spurs half the length of inner. Eore wing with veins 3, 4,

5

from angle of cell ; 7 closely approximated to 8, 9 for about one-
third length ; 10 also approximated to 8, 9, Hind wing with
the cell short ; veins 3, 4, 5 approximated for a short distance ; 6, 7
from upper angle or shortly stalked, 7 anastomosing with 8.
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Sect. I. (Botyodes). Antennae of male with four teeth on the basal

joint enclosing a hollow; mid femora with a small grooved

tuft at middle.

Type. (1) BoTTODES asialis Guen. Delt. & Pyr. p. 321 ; Moore, Lep.

Ceyl. iii. pi. 183. ff. 1, 1 a (larva). Beluchistan ; India,

Ceylon, & Burma ; Borneo.

(2) Botyodes principalis Leech, Entom. xxii. p. 69, pi. 3. f. 9.

Japan; Assam,

t „ macuMis Swinh. A. M. N. H. (6) xiv. p. 198.

Sect. II. {Endocrossis). Antennae of male with the basal joint

normal ; mid femora without the grooved tuft.

A. Hind wing of male with the inner area more or less

clothed with long rough hair above and below.

(3)tBoTTODES FLAViBASALis Moore, P. Z. S. 1867, p. 96 ; Peld.

Eeis. Nov. pi. 135. f, 41. E. Himalayas ; Assam
;

Burma ; Sumatra ; New Guinea.

B. Hind wing of male without rough hair on inner area.

(4)*BoTTODES EUFAXis Hmpsn. Moths Ind. iv. p. 327. Burma.

(5)tBoTYODES FULViTERMiNALis, n. sp. (Plate XLIX. fig. 15.)

6 . Orange. Fore wing with indistinct oblique antemedial line

;

a speck in cell and discoidal reniform spot ; the terminal area

rufous with sinuous inner edge ; an obscure orange subapical patch.

Hind wing with discoidal spot ; the terminal area rufous, with

nearly straight inner edge ; cilia of both wings fuscous.

Hah. Kapaur, Humboldt Bay, N. Guinea {Bdherty). Exp.

42 mm.

(6)tBoTYODES CALDUSAXis Wlk. xviii. 650. N.E. India ;

Burma ; Java.

(7)tBoTYOi»ES PATtJLALis Wlk. xxxiv. 1405. Himalayas ; Assam.

(8)*BOTYODES CHOCOPTERALIS, n. Sp.

5 . Bright golden yellow
;
palpi black, white below ; throat pure

white ; thorax and abdomen below black ; legs black, tarsi ringed

with white ; a white spot on fore tibiae. Tore wing with black

antemedial spot on median nervure ; a reniform discocellular spot

;

a postmedial spot below vein 2 ; the whole apical area black, with

rounded inner edge. Hind wing with postmedial black spot above

vein 5, with specks above and below it ; a spot below vein 2 with

speck below it. Underside of fore wing with the basal part of

costal area suffused with black.

Hab. Sikhim (Pilcher). Exp. 40 mm. Type in Coll. Eothschild.

(9)tBoxYODES HiRTUSALis Wlk. xviii. 642. Natal.

Auctorwm.

Botyodes aurealis Leech, Ent. xxii. p. 69, pi. iii. f. 7. Japan.
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Grenus 68. Authlseetis.

Authceretis Meyr. Trans. Ent. Soc. 1886, p. 252,

Palpi upturned, the 2n(i joint broadly angled with scales in front,
the 3rd greatly tufted with hair and reaching far above vertex of
head ; maxillary palpi dilated with scales ; antennae of male with
a projection on basal joint in front and a rounded knob on base of
shaft ; tibiae with the outer spurs half the length of inner; abdo-
men with lateral tufts towards extremity. Fore wing with veins

3, 4, 5 somewhat approximated for a short distance ; 7 curved and
approximated to 8, 9. Hind wing of male with large tufts of
scales below costa and at upper angle of cell below, the area below
them clothed with rough fulvous scales ; veins 3, 4, 5 from angle
of cell ; 6, 7 from upper angle, 7 anastomosing with 8.

Fig. 68.

Autharetis eridora, (J . \,

Type. tAuTH^BETis eridoea Meyr. Trans. Ent. Soc. 1886, p. 252.

Fiji.

Genus 69. Pbokodes.

Prorodes Swinh, A. M. N. H. (6) xiv. p. 205 (1894).

Palpi upturned, the 2nd and 3rd joints conically scaled in female,
the 3rd in male broad, hollowed out and enclosing a tuft of hair

;

maxillary palpi dilated with scales ; frons rounded : antennae of
male with the base of shaft excised, then toothed ; tibiae with the
outer spurs about half the length of inner. Fore wing with veins
3, 4, 5 from angle of cell ; 7 curved and approximated to 8, 9.

Hind Aving with veins 3, 4, 5 from angle of cell ; 6, 7 from upper
angle, 7 anastomosing with 8.

Fig. 69.

Type.

Prorodes mimica, J. !• (From Moths Ind. toI. iy.)

tPEOEODES MIMICA Swinh. A. M. N. H. (6) xiv. p. 205.
N.E. India ; Burma ; Malayan subregion

;

Notarcha triparalis Warr. A. M, N. H. (6) Queensland.
xvii. p. 102.
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Genus 70. STiiEPTA.

Sylepta Hiibn. Verz. p. 356 (1827).
Lypotigris Hiibn. Verz. p. 361.

Eyalltis Guen. Delt. & Pyr. p. 289.

Astura Gueu. Delt. & Pyr. p. 319.

Asciodes Guen. Delt. & Pyr. p. 374 (1857).
Pantoqrapta Led. Wien. Ent. Mon. 1863, p. 387.

Sathria Led. Wien. Ent. Mon. 1863, p. 411.

Erilusa Wlk. xxxiv. 1375 (1865).

Herpetogramma Led. Wien. Ent. Mon. 1863, p. 430.

Nagia AVlk. xxxiv. 1320.

Notarclia Meyr. Trans. Ent. Soc. 1884, p. 310 (preocc).

Patania Moore, Lep. Atk. p. 209 (1887).
Pramadea Moore, Lep. Atk. p. 211.

Crocidocnemis Warr. Trans. Ent. Soc. 1889, p. 269.

Pleuroptya Meyr. Trans. Ent. Soc. 1890, p. 443.

Loxoscia^SiVY. A. M. N. H. (6) vi. p. 476 (1890).

Haritalodes Warr. A. M. N. H. (6) vi. p. 476.

Pardomhna Warr. A. M. N. H. (6) vi. p. 477.

Epherema Snell. Tijd. v. Ent. xxxv. p. 170 (1892),

Idiostrophe Warr. A. M. N. H. (6) xvii. p. 133.

HaUotifjris Warr. A. M. N. H. (6) xviii. p. 163 (1896).

Pohjcorys Warr. A. M. N. H. (6) xviii. p. 172.

Palpi upturned and reaching vertex of bead, the 2nd joint mode-
rately and evenly scaled in front, the 3rd short, naked, and blunt

;

maxillary palpi filiform ; frons rounded ; antennae of male ciliated
;

tibiae smoothly scaled, with the outer spurs about half the length

of inner. Fore wing with veins 3, 4, 5 from angle of cell ; 7

curved and approximated to 8, 9, to which 10 also is approximated.

Hind wing with the cell short ; vein 3 from the angle ; 4, 5 some-

what approximated for a short distance ; 6. 7 from upper angle.

Eig. 70.

Sylepta sellalis, S . (From Moths Ind. vol. iv.)

Sect. I. Antennae of male with the shaft excised and contorted at

one-third from base, then thickened aud bearing an extremely

large plumose tuft of black hair extending to beyond middle

;

mid tibiie fringed with long hair on outer side.

(l)tSYLEPTA PLXJMiFEEA, n. sp. (Plate XLIX. fig. 10.)

Golden yellow ;
palpi, antennae, and shoulders tinged with

rufous ; fore legs banded with brown. Eore wing with the costal
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area rufous ; a subbasal black point on inner margin ; an ante-

medial dark rufous line angled below cell, then incurved ; a spot

in cell and discoidal reniform spot ; a dentate postmedial line bent

outwards between veins 5 and 2, then retracted to below end of

cell ; the terminal area rufous from apex to vein 5 and at toruus.

Hind wing with discoidal reniform spot ; the postmedial line bent

outwards and dentate between veins 5 and 2, then retracted to

below angle of cell and ending near tornus ; the apical area and
some terminal lunules rufous : both wings with series of dark

points on the cilia.

Hah. Amboina {Doherty); Fergusson I., N. Guinea {Meek).

Exjj. 40 mm.

Sect. II. (Asciodes). Antennae of male contorted and with a large

tuft of hair at about one-third from base ; fore tibiae tufted

with hair.

(2) Sylefxa goedialis Guen. Delt. p. 374, pi. 5. f. 10.

St. Domingo ; S. America.

fScopm-ia quietalis Wlk. xix. 825.

Besmia confusalis Hulst, Tr, Am. Ent. Soc. xiii. p. 158.

(3) Sylepta scopttlalis Guen. Delt. & Pyr. p. 375. Brazil ; Peru.

Ceratoclasis verecunclalis Berg, Bol. Ac. Nac. Cord. i. p. 177.

Sect. III. Antennae of male thickened and excised at about one-

sixth from base ; mid tibiae tufted with hair ; hind tibiae with

a large tuft at base and small tuft at extremity.

(4)tSYLEPTA HELCiTALis Wlk. xviii. 574. W. Indies ;

\Botys orphnealis Wlk. xviii. 736. S. America,

f „ dracusalis Wlk. xix. 983.

„ subcequalis Wlk. xxxiv. 1394.

Sect. IV. (Pramadea). Antennae of male with a tooth of scales

from upperside of basal joint, the shaft excised at base.

(5)*SYLEFrA cuBiusALis Wlk. xviii. 688. Borneo.

(6)tSYLEPTA DBJfTicuLATA Moors, Lep. Atk. p. 211. N.E. India.

(7)tSYLEPTA CAEBATiNALis Swlnh. Trans. Ent. Soc, 1890, p. 288,

pi. 8. f. 13. Assam ; Burma.
Polycorys seminigralis Warr. A. M. N. H. (6) xviii. p. 172.

(8) Sylepta coh^salis Wlk. xxxiv. 1418. India ; Sula
;

Borneo ; Australia ; Fiji.

Notarclia halunja Meyr. Trans. Ent. Soc. 1886, p. 259.

Coptohasis hiocellata Warr. A. M. N. H. (6) xviii. p. 171.

(9)tSYLEPTA ceotonalis Wlk. xix. 997. N.E. India ; Ceylon.

(10) Sylepta lettcodontia, n. sp.

c? . Fuscous with a slight purplish gloss. Fore wing with
indistinct dark antemedial line bent outwards to inner margin

;

Peoc. Zool. Soc—1898, No. XLVIII. 48



714 SIR G. r. HAMTSOK—BEVTSION OF MOTHS [NoV.15,

large dark orbicular and reniform spots in cell situated on a pale

streak ; the postmedial line curved from costa to vein 2, defined by
whitish in the form of finer teeth below costa, points at median
nervules, at vein 2 retracted to below angle of cell, then angled
outwards above vein 1. Hind wing with dark discoidal spot on a

pale ground ; the postmedial line white, formed by a prominent
white spot below costa, bent outwards and dentate betv\ een veins

5 and 2, then retracted to below angle of cell.

2 . Both wings with the grouud-colour pale brownish to the
postmedial line, which is prominent, blackish, and more strongly

defined by white on outer side.

Hah. Celebes ; Amboina {Doherty) ; Fergusson I.. N. Gruinea

{Meek). Types in Coll. Eothschild and B.M.

(ll)tSYLEPTA rBATEENA Moore, Lep. Ceyl. iii. p. 292, pi. 181. f, 8.

S. India ; Ceylon.

(12)tSTLBPTA EiDOPALis Swinh. Trans. Ent. Soc. 1892, p. 18.

Assam ; Burma.

(13) Stlepta Lxnfalis Guen. Delt. & Pyr. Formosa ; India,

p. 352. Ceylon, & Burma; Borneo;
Botys ihyasalis Wlk. xviii. 734. Celebes ; Sumbawa

;

Coptohasis incrassata Warr. A. M. N. H. Venezuela.

(6) xviii. p. 171.

(14)tSTLEPTA coifTiGTJAiis Wlk. xxxiv. 1441. Java.

fBotys suhjimctalis Wlk. xxxiv. 1441.

(15) Stiepta puepubascens, n. sp.

S . Dark fuscous suffused with purple
;
palpi at base, pectus,

femora, and ventral surface of abdomen white. Tore wdng with
antemedial line slightly defined by grey on inner side ; a quadrate
white spot in end of cell ; the postmedial line defined by gi"ey on
outer side, with two dentate white marks below costa, strongly

excurved between veins 5 and 2, then retracted to below angle of

cell, then excurved again. Hind wing with traces of discoidal

spot ; the medial line excurved between veins 5 and 2, and slightly

defined by grey on outer side ; a fine pale line at base of cilia.

Hah. British East Africa, Dar-es-Salaam. Exp. 36 mm. Type
in Coll. Eothschild.

(16)tSTLEPTA ADDUCTALis Wlk. xviii. 669. S. India ; Ceylon ;

Coptohasis luminalis Led. Wien. Ent. Mon. 1863, Java,

p. 483, pi. 16. f. 10.

(1 7) Sylepta aectalis Guen. Delt. & Pyr. p. 296. W. India.

fBesmia opisalis Wlk. xvii. 346 ; Led. Wien. Ent. Mon. 1863,

pi. 16. f. 11.

(18) Stlepta textalis Led. Wien. Ent. Mon. 1863, p. 482, pi. 16.

f. 9. N. & W. India ; Borneo.

fCoptobasis cenealis Swinh. P. Z. S. 1885, p. 867.
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(19)tSYLEPTA OEBIFEBALIS, D. sp.

Pale greyish fuscous with a yellowish tinge
;
palpi white below.

Fore wing with obscure oblique antemedial dark line defined by

whitish on inner side and almost obsolete towards costa ; a round

white orbicular spot and large lunulate discoidal spot ; the post-

medial line with three conjoined dentate white marks on its outer

edge below costa, exciu'ved and more or less strongly defined by

white between veins 5 and 2, then retracted to near base of vein 2

and with a white spot in its angle. Hind wing with more or less

prominent white discoidal spot ; the postmedial line strongly bent

outwards between veins 5 and 2 , then retracted to near angle of

cell and terminating on inner margin above tornus, more or less

strongly defined by ^Ahite on outer side, usually expanding into a

dentate patch below costa.

Hah. Karkloof, Natal {Marshall). Exp. 36 mm.

(20)tSTLEPTA oviALis Wlk. xviii. 636. W. Africa ; Abyssinia

;

N.E. India.

(21)tSrLEPTA SAEEONALis Wlk. xvlii. 636. W. Africa.

(22) SxLEPTA LACTiGrTTALis Warr. A. M. N. H. (6) xvii. p. 131.

Assam; Burma,

(23) Stlepta luctuosalis Guen. Delt. & Pyr. p. 290. Siberia ;

Botys cemealis Wlk. xviii. 671. Japan ; China ; Himalayas ;

„ cosisalis Wlk. xviii. 685. Andamans ; Borneo.
Ebulea zelleri Brem. Ost-Sib. p. 70, pi. 6. f. 12.

•\Coptohasis andamanalis Moore, P. Z. S. 1877, p. 615, pi. 60. f . 14.

•fHymenia erehina Butl. 111. Het. ii, p. 57, pi. 39. f. 1.

(24)tSYLEPTA TEicoLOR Butl. Hi. Het. iii. p. 75, pi. 59, f 6,

Japan.

(25) Stlepta SEGU-Aiiis Leech, Entom. 1889, p. 65, pi, 4. f. 4.

Japan.

Sect. V. Antennae of male thickened and tufted with hair for a

short distance near base.

(26)tSTLEPTA OBLiQUiFASciALis Hmpsn. Moths Ind. iv. p. 330.

Sikhim ; Burma.

(27)tSxLEPTA PTEANTHES Meyr. Trans. Ent. Soc. 1894, p. 462.

Borneo.

(28)tSTLEPTA CHEOiTALis Wlk. xxxiv. 1453. Sikhim ; Java.

Sect. VI. Antennae of male with the basal joint extremely dilated

and fringed with scales below
;

palpi with the 3rd joint long

and club-shaped ; hind wing with the apical area extremely
contorted and forming on underside a sort of tongue lying in

an oval depression.

(29)tSYLEPTA TOESiPEx, n. sp. (Plate XLIX. fig. 12.)

(J . Ochreous fuscous. Fore wing with obliquely sinuous ante-

48*
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medial fuscous line ; semihyaline specks in middle and end of cell,

and a bidentate spot beyond tlie end ; a dentate fuscous postmedial

line exeurved between veins 5 and 2, then retracted to below end
of cell. Hind wing with postmedial fuscous line bent outwards

and dentate between veins 5 and 2, then retracted and oblique to

near tornus ; the tongue-shaped apical fold fuscous.

Hah. Sierra Leone {Clements). Exp. 36 mm.

Sect. VII. Antennae of male normal.

A. Fore tarsi of male with the 1st joint fringed on both sides

with long hair ; mid tibiae dilated and fringed with hair

on outer side, as also the 1st joint of tarsus.

(30)tSYLEPTA OLEMENTSI, n. sp. (Plate XLIX. fig. 11.)

Head yellow, the 2nd joint of palpi black above, a black spot

between antennae ; thorax and abdomen orange-yellow, collar and
patagia striped with black, abdomen with black dorsal patch on
subterminal segment. Fore wing with the basal area and costa

yellow ; subbasal and curved antemedial black bands ; a quadrate

black spot in cell ; whitish patches in and below cell ; outer half

of wing black with purplish gloss ; a postmedial whitish band
attenuate in discal fold, angled inwards above vein 2 and termi-

nating just below it; a quadrate whitish patch on costa before

apex; a yellowish mark on margin above outer angle in male.

Hind wing pale yellow ; oblique antemedial, medial, and submar-
ginal black bands, the two latter meeting near anal angle, the
medial expanding towards costa, and the submarginal arising from
a large apical patch ; a marginal band.

Hab. Sierra Leone {Clements). Exp. 42 mm. Types in B.M.
and Coll. Schaus.

B. {Herpetocjramma). Fore tibiae of male tufted with hair.

(31)tSYLEPTA PATAGiALis Zell. Lep. Caffr. p. 37. S. America.
Herpetoyramma servalis, Led. Wien. Ent. Mon. 1863, p. 430,

pi. 16. f. 16.

(32)tSyLEPTA CBRESALis Wlk. xviii. 581. Haiti.

Botys candacalis, Feld. Eeis. Nov. pi. 135. f. 47.

C. {Patania). Hind tibiae of male with a large tuft of hair
and long flattened scales on iiuier side before the medial
spurs.

(33)tSyLEPTA coNOATENALis Wlk. xxxiv. 1408. Sikhim.

(34;*Sylepta ningpoalis Leech, Ent. xxii. p. 68, pi. iii. f. 1.

Japan.
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D. (Erilusa). Hind tibiae of male with fringe of very long

hair on outer side and of short hair on inner side as far

as the medial spurs.

(35) SxLEPTA SECTA Wlk. vii. 1652. Brazil.

fErilusa dioptoides Wlk. xxxiv. 1377.

„ radialis Feld. Eeis. Nov. pi. 136. f. 32.

„ pseudnuxo Feld. Eeis. Nov. pi. 136. f. 30.

E. Mid and hind tibiae of male fringed with long hair on

outer side.

(36)*Stlepta idmonaxis Druce, Biol. Centr.-Am., Hat. ii. p. 240,

pi. 62. f. 11. Mexico.

r. {Pantogra2:>ta). Hind tibiae of male clothed with long hair

on outer side.

(37) SxLBPTA EXPANSALis Led. Wien. Ent. Mon. 1863, p. 376,

pi. 11. f. 12. Centr. Am.; Brazil.

Paatograjpta orsonalis Druce, Biol. Centr.-Am., Het. ii. p. 241,

pi. 62. f. 14.

(38) Stlepta limata Grote & Eob. Ann. N. T. Lye. viii. p. 464,

pi. 16. fE. 16, 17. U.S.A.; Mexico; Centr. Am.; Brazil.

Pantograpta svffusalis Druce, Biol. Centr.-Am., Het. ii. p. 240,

pi. 62. f. 10 (subsp.).

(39) Sylepta sceiptuealis G-uen. Delt. & Pyr. p. 373. Brazil.

(40)tSYLEPTA ACCETESALIS Wlk. six. 1011.

Panama; Ecuador; Bogota.

Pantoqrapta cybelealis Druce, Biol. Centr.-Am., Het. ii. p. 240,

pi. 61. f. 8.

Gr. (Crocidocnemis). Hind coxae of male with tufts of long

black hair.

(41)tSTLEPTA PEiLUCiDA Warr. Trans. Ent. Soc. 1889, p. 269.

Brazil.

(42)*Stlepta goegonalis Druce, Biol. Centr.-Am., Het. ii. p. 240,

pi. 62. f. 13 ( 2 ).
Mexico.

H. Hind tibiae of male fringed with long black hair on outer

side ; abdomen with paired tufts of black hair from base

below ; hind wing with large tuft of black hair from

inner margin near base.

(43) Stlepta tibialis Moore, Lep. Atk. p. 216. N.E. & S. India.

I. Hind tibiae of male with the inner spurs extremely long

;

abdomen with lateral fringes of hair on basal segments

;

hind wing with the apex greatly produced.

(44) Stlepta fabiusalis Wlk. xviii. 715.

Borneo ; Pulo Laut ; Bourou.
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J. Legs of male normal.

a. {EpheremtC). Fore wing of male with large fovea, and
the membrane extremely contorted below the cell.

45) SvLEPTA ABTSSALI8 Snell. Tijd. V. Ent. xxxv. p. 172, pi. lU.

fp. 11, 12. Java; Amboina ; N. Guinea.

h. Retinaculum of male formed by a large fan of white
scales.

(46)tSi:LEPTA PAUCiSTEiALis Warr. A. M. N. H. (6) xvii. p. 139.

N.E. India.

c. Hind wing of male with the inner area clothed with
rough hair belo^^- ; the tornus lobed ; fore wing long
and narrow.

(47) Stlepta maculalis Leech, Entom. 1889, p. 67, pi. 3. f. 11.

Japan.

d. Hind ^^^ng of male with the tornus tufted with hair.

(48)*SXLEPTA POGONODES, n. Sp.

<S • Yellow; head, thorax, and abdomen towards extremity
suffused with rufous ; legs banded with rufous. Fore wing with
slight rufous marks at base ; an antemedial line oblique from costa
to below median nervure, Avhere it is angled, then angled inwards
on vein 1 ; a speck in cell and discoidal lunule ; the postmedial
line broad and irregular, nearly straight from costa to vein 2, then
bent inwards to below angle of cell, and with patches between it

and lower augle of cell; the termen rather broadly rufous, diffused
inwards to the postmedial line at middle ; cilia chequered brown
and yellow. Hind wing with indistinct postmedial line bent out-
wards between veins 5 and 2; the terminal area suffused with
brown, and the tufts at tornus brown ; cilia brown and yellow.

Hah. Batchian, Amboina iDolierty). Exp. 30 mm. ' Type in
Coll. Eothscbild.

. ^

e. Wings of male normal.

a\ {Lipotigris). Thorax of male with a fan of large

scales from origin of fore coxae.

^49) Stlepta BEGiNALis Cram. Pap. Exot. iv. p. 163, pi. 372.

f C W. Lidies ; C. America.

i\ {Pleuroptya). Thorax of male with a fan of large

scales from origin of hind wing below.

(50) Stlepta balteata Fabr. Suppl. Ent. Syst. p. 457 (1798).
S. Europe ; Japan ; China ; India,

Sylepta aurantiacalis Fisch. v. Ceylon, & Burma : Sula.

Rosl. Abbild. Schmett. p. 213, pi. 75. f. 3.
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Botys crocealis Dup. Lep. Ft. viii. p. 365, pi. 235. f. 6.

„ accipitralis Wlk. xxxiv. 1422.

„ mysolalis Wlk. xxxiv. 1423.

„ quadriguttalis Wlk. xxxiv. 1435.

t „ aurea Butl. 111. Het. iii. p. 76, pi. 59. f. 12,

fHapaliafraterna Moore, Lep. Ceyl. iii. p. 338, pi. 183. f. 9.

(51) SxLEPTA PEBNiTESCBNS Swinh. A. M. N. H. (6) xiv. p. 203._

Japan ; N.E. India.

Pleuroptya fuscalis Warr. A. M. N. H. (6) xviii. p. 165.

(52) SxLEPTA soLiLiJCis, D. sp. (Plate XLIX. fig. 13.)

Pale golden yellow
;
pectus, legs, and ventral surface of abdomen

whitish. Fore wing with the costal area fuscous grey in some

specimens, yellow in others ; the termen fuscous grey, expanding

widely towards apex. Hind wing with terminal fuscous-grey

line not reaching tornus.

Hah. Humboldt Bay, N. Guinea {Doherty). Exp. 30 mm. Types

in Coll. Eothschild and B.M.

c^ (Sylepta). Thorax of male normal.

(53)tSTLBPTA iNSiGNis Butl, Trans. Ent. Soc. 1881, p. 587. Japan.

(54) Sylepta peonaxalis Wlk. xviii. 688.

Ceylon ; Burma ; Borneo.

fPardomima acutalis Hmpsn. 111. Het. ix. p. 171, pi. 174. f. 16.

(55)tSYLEPTA chalybipascia Hmpsn. Moths Ind. iv. p. 33<».

Assam.

(56)*Sylepta hyalescens, n. sp.

c^ . Pale yellowish brown ; anal tuft tinged with nifous
;
wings

thinly scaled, the veins brown. Fore wing with fuscous subbasal

mark on inner margin ; an antemedial oblique Hue ; a discoidal

lunule ; the postmedial line oblique from costa to vein 2, where it

is retracted to angle of cell, then oblique to inner margin near

antemedial line ; termen fuscous. Hind wing with discoidal bar ;

the postmedial line oblique from costa to veiu 2, whei-e it is

retracted to angle of cell, and reaching inner margin near tornus

;

termen fuscous ; cilia grey at tips.

Eab. Niger, Warri (Both). Exp. 28 mm. Type in Coll.

Eothschild.

(57)*SYLEFrA cometa Warr. A. M. N. H. (6) xviii. p. 164. Assam.

(58)tSYLEPTA piCALis, n. sp. (Plate XLIX. fig. ,14.)

(S . Head and tegulse fuscous, vertex of head with a whitish

patch ; thorax white ; abdomen white, banded with black above
;

wings white, the veins strongly streaked with black. Fore wing

with the costal area black ; a black spot near base of inner margin
;

an obhque black streak between vein 1 and middle of inner margin

;

a short vstreak below base of vein 2 and spots in cell and on disco-
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cellulars ; the terminal thii'd of wing black tinged with purplish

grey. Hind wing with discoidal black spot ; a postmedial line

excurved between veins 5 and 2 ; cilia black and white on inner
half of wing.

2 . With the white area rather more extensive ; fore wing with
small white postmedial spots above and below vein 7.

Hah. Khasis. Exp. 48 mm.

(59)tSYiEPTA GASTEALis Wlk. xxxiv. 1356. Himalayas; Assam.

(60) Sylbpta silicalis Guen. Delt. & Pyr. p. 349. Mexico
;

Botys cyprcvalis Wlk. xviii. 596. Centr. Am.; Brazil.

fHa2)alia suhlutalis Warr. Trans. Ent. Soc. 1889, p. 285.
Condylorrhiza suhlutalis Druce, Biol. Centr.-Am., Het. ii.

p. 211, pi. 60. f. 26.

(61)tSTLEPTA BIPABTALIS, n. Sp.

S . Head, thorax, and abdomen orange, the last fuscous grey
towards extremity. Wings with the basal area orange-yellow, the
outer two-thirds fuscous grey with a golden gloss ; fore wing with
the medial portion of a fuscous subbasal line, a speck in cell and
discocellular luuule ; the costa ochreous.

Hah. Pulo Laut (Doherty). Exp. 38 mm.

(62)tSYLEPTA sciNiSALis Wlk. xvlii. 648.

Himalayas ; Assam ; Burma.
Botys restrictalis Snell. Trans. Ent. Soc. 1890, p. 584 (var.).

(63)tSYLEPTA cosTALis Moore, Lep. Atk. p. 221. N.E. India.

(64) Sylepta sellalis, Guen. Delt. & Pyr. p. 330.

N.E. India; Burma; Malayan subregion.
Botys disjunctalis Wlk. Char. Undescr. Het. p. 96.

(G5)tSYLEPTA BiPUNCTALis Warr. p. Z. S. 1888, p. 333.

N.W. Himalayas.

(66) Sylepta teeectjnda Warr. A. M. N. H. (6) xviii. p. 167.

India: Ceylon; Sikhim.
Botyodes fraterna Moore, Lep. Atk. p. 221, pi. 7. f. 16

(preocc).

(67) Sylepta angustalis Snell. Trans. Ent. Soc. 1890, p. 585.

N.E. India.

(68)tSYLEPTA mnemusalis Wlk. xviii. 593. Brazil.

Botys sanquiflualis Led. Wien. Ent. Mon. 1863, p. 374,
pl.'ll. f. 3.

„ caudalis Feld. Eeis. Nov. pi. 135. f. 45.

(69)tSYLEPTA PHiLETALis Wlk. xviii. 621

.

Brazil.

Botys palmalis Feld. Reis. Nov. pi. 135. f. 33.

(70) Sylepta laticalis Led. Wien. Ent. Mon. 1863, p. 375, pi. 11.

f. 14. Bogota.

i
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(71)tSYLEPTA CEPHAWs Wlk. xviii. 623. Venezuela,

(72) Stlepta angulipeba Druce, Biol. Centr.-Am., Het. ii. p. 222,

pi. 61. f, 14. Centr. & S. America.

(73) Sylepta steiginervalis Guen. Delt. & Pyr. p. 341, pi. 10.

f. 5. Brazil.

(74) Stlepta polydonta, n. sp.

Straw-yellow
;

pectus, legs, and ventral surface of abdomen

white. Fore wing with more or less developed fuscous marks at

base; the antemedial line strongly bent outwards on median

nervure, then angled inwards in submedian interspace and out-

wards on vein 1 ; a prominent black discoidal lunule ; the post-

medial line strongly dentate, slightly bent outwards between

veins 5 and 3, then retracted to below angle of cell and bent

outwards again. Hind wing with prominent black discoidal

lunule ; a strongly dentate postmedial line, slightly bent outwards

between veins 5 and 3, then retracted to below angle of cell.

Hob. Amboina (Doherty) • Fergusson I., N. Gruinea
;
Queens-

land {Meek). Exp. 32 mm. Types in Coll. Eothschild and B.M.

(75)tSTLEPTA OCHRIPUSALIS, n. Sp.

5 . White ; thorax and abdomen with patches of fuscous. Fore

wing suffused with ochreous, except the cell and medial part of

inner area; slight fuscous marks at base ; an indistiuct antemedial

line angled outwards on median nervure, inwards in submedian

interspace, and outwards on vein 1 ; a slight discoidal black

lunule ; the postmedial line indistinct, bent outwards and minutely

dentate between veins 5 and 3, then retracted and angled outwards

again ; cilia white. Hind wing suifused with ochreous to the

postmedial line, except on costa and inner margin ; a black dis-

coidal spot; the postmedial line bent outwards between veins

5 and 2 ; some fuscous suffusion on termen between vein 2 and

tornus.

Hah. Fergusson I., N. Gruinea {Meeh). Exp. 28-30 mm.

(76)tSYLEPTA BELiALis Wlk. xviii. 602. S. America.

fBotys molliculalis Wlk. xxxiv. 1398.

(77) Sylepta btjralis, Scop. Ent. Carn. 616. Europe.

Pyralis verticalis Schiff. Wien, Verz. p. 120.

Epicorsia iridialis Hiibn. Verz. p. 355,

(78)tSYLEPTA PENTTMBRALis Grrote, Can. Ent, ix. p. 106. U.S.A.

(79) Sylepta sabinusalis Wlk. xviii, 708, India ; Ceylon

;

fBotys imbutalis Wlk. xxxiv. 1442. Malayan subregion

t „ sublituralis Wlk. xxxiv. 1452. to Solomon Is.

Notarcha butyrina Meyr. Trans. Ent, Soc, 1886, p. 260,

t „ dubia Hmpsn, 111, Het, viii, p, 136, pi. 155, f. 16.
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(80)*Syi,efxa FuscojiAKGiiTALis Leech, Ent. xxii. p. 68, pi. iii.

f. 4. Japan.

(81)tSTLEPTA ULTiMALis "Wlk. xviii. 659; Hmpsn. 111. Het. ix.

pi. 172. f. 8. Ceylon; Burma.

(82) SxLEPTA OBSCUHALIS Led. AA^'ien. Ent. Mon. 1863, p. 375,

pi. 11. f. 9. U.S.A.

(83)tSTLEPTA HOMOMOEPHA Mejr. Trans. Ent. Soc. 1894, p. 462.

Pule Laut.

(84)tSTLEPTA STEAMiNEA Butl. A. M.N. H. (4) xvi. p. 416 (1875).

Natal.

(85)tSYLEPTA MTSissALis "Wlk. xviii. 634.

W.Africa; Assam; S.India.

Gadessa impwalis Warr. A. M. N. H. (6) xviii. p. 167.

(86) SxLEPTA DEBOGATA Fabr. Syst. Ent. p. 641. W. Africa
;

Siberia ; Japan ; Oi-iental & Australian regions.

Sylepta inultilinealis Gruen. Delt. & Pyr. p. 337, pi. 8. f. 11.

fZebronia salomealis Wlk. xvii. 476.

fBotys otysalis Wlk. xviii. 723.

t „ annuligeralis Wlk. xxxiv. 1424.

„ hasipimctalis Brem. Ost-Sib. p. 68, pi. 6. f. 8.

(87) Stlepta iophakes Meyr. Trans. Ent. Soc. 1894, p. 462.

Borneo.

Type. (88) Sylepta AiiAis-DO Cram. Pap. Exot. iii. p. 92, pi. 247. f. E.

S. America.

Botys amplalis Gruen. Delt. & Pyr. p. 330, pi. 10. f. 4.

(89) SxLEPTA EHTPABiAtis Obertli. Et. Ent. xviii. pi. 11. f. 26.

China.

(90)tSxLEPTA TENUSTALis S\vinh. A. M. N. H. (6) xiv. p. 199.

Assam.

(91)tSYLEPTA NTGEIFLAVA Swinh. A. M. N. H. (6) xiv. p. 199.

Sikhim; Assam.

(92)tSYLEPTA HECALiALis Wlk. xviii. 573. St. Domingo.

(93)*Sylepxa citeinalis Druce, Biol. Centr.-Am., Het. ii. p. 224,

pi. 61. f. 18($). Mexico.

(94)tSxLEPTA ^CHMiSALis Wlk. xix. 982. Mexico.

(95) Sylepta eletata Fabr. Ent. Syst. no. 325. S. America.

(96)tSYLEPTA iopasalis Wlk. xviii. 652 ; Moore, Lep. Ceyl. iii.

pi. 182. f. 14. Formosa ; India, Ceylon, &
JBof^SjjZrtgrf'atoZis Wlk. xviii. 673. Burma; Malayan

„ boteralis Wlk. xviii. 716. subregion to N. Australia.

„ tardalis Suell. Tijd. v. Ent. 1880, p. 210, & 1883, pi. 7.

f. 6.
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Botys orohenalis Snell. Tijd. v. Ent. 1880, p. 211, & 1883,

pi. 7. £. 7.

Botyodes leopardalis Moore, Lep. Atk. p. 221, pi. 7. f. 26.

Notarcha tenuis Warr, A. M. N. H. (6) xviii. p. 102.

(97)*Syiepta peumnides Druce, Biol. Ceiitr.-Am., Het. ii. p. 212,

pi, 60. f . 28 ( 2 ). Mexico.

(98) Stlepta pactolalis Guen. Delt. & Pyr. p. 346. S. America.

Botys quirinalis Wlk. xviii. 609.

(99)tSTLEPTA MAGifA Butl. 111. Het. iii. p. 74, pi. 59. f. 2. Japan.

(100) Sylepta MATTJTiNAiis Guen. Delt. & Pyr. p. 195.

W. Indies ; Brazil.

Botys odiusalis Wlk. xviii. 627.

(101) Sylepta dissipatalts Led. Wien. Ent. Mon. 1863, p. 474,

pi. 11. f. 13. N.E. India ; Ceylon ; Burma.
Samea quinquiffera Moore, Lep. Atk. p. 207, pi. 7. £. 14.

(102) Sylepta inteenitalis Guen. Delt. & Pyr. p. 375.

St. Domingo.
Sathria stercoralis Led. Wien. Ent. Mon. 1863, p. 411,

pi. 15. f. 4.

^Meyaphysa serenalis Wlk. xxxiv. 1309.

(103)tSYLEPTA siMMiALis Wlk. xviii. 735. W. Indies.

fPyralis disparalis Wlk. xxxiv. 1227.

(104)tSYLEPTA ONOPHASALis Wlk. xviii. 735. W. Indies.

fBotys thisoalis Wlk. xviii. 737.

fPyrcdis grylluscdis Wlk. xix. 915.

(105) Sylepta elathealis Wlk. xviii. 615. Brazil.

Lygropia neglectalis Led. Wien. Ent. Mon. 1863, p. 381.

(106) Sylepta amissalis Guen. Delt. & Pyr. p. 351. Brazil.

(107)*Sylbpta ptjkpuealis Wlk. xxxiv. 1398. Bogota.

(108)tSYLEPTA subalbidalis Svvinh. A. M. N, H. (6) xiv. p. 201.

Assam.

(109) Sylepta ogoalis Wlk. xviii. 689. Ceylon ; Borneo.
fOoptobasis colomboensis Moore, Lep. Ceyl. iii. p. 556, pi. 215,

f. 13.

(llO)tSYLEPTA MBGASTIGMALIS, n. Sp.

d . Dull brown tinged with fuscous ; collar fulvous yellow with
black marks in front ; abdomen yellow at extremitv. Poi'e wing
with basal black spot below costa ; an oblique subbasal black liue

:

a black speck in cell ; a large black discoidal lunule ; an indistinct

postmedial line straight from costa to vein 4, then inwardly oblique.

Hind wing with dark point at lower angle of cell ; both wings with
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the cilia grey at tips. TJuderside o£ thorax and abdomen and the
legs pale yellow ; wings whitish \vith the margins fuscous.

Hah. Sierra Leone {Clements). Exp. 36 mm. Types in B.M.
and Coll. Schaus.

(lll)tSTLEPTA DEriciENS Moore, Lep. Ceyl. iii. p. 556, pi. 215.
f. 12. Himalayas ; Ceylon.

(112)*Stiepta machinaxis Feld. Eeis. Nov. pi. 136. f. 36 ( $ ).

Moluccas.

(113) Stlepta inferior, n. n. Japan.
Botys quadrimaculalis Motsch. Et. p. 37 (1860), preoec.

(114) Stlepta qxjadrimaciilalis Koll. Hiig. Kasch. iv. p. 492

;

Led. AV'ien. But. Mon. 1863, pi. 16. £. 12. Japan

;

Himalayas ; Assam ; Borneo.
Nagia desmialis Wlk. xxxiv. 1320.

(115)tSYLEPTA NASONALIS, n. Sp.

5 . Head and thorax yellowish brown ; abdomen brown, with
white band on basal segment. Pore wing yellowish brown ; a

dark-edged hyaline spot in cell conjoined to one below it ; a

quadrate spot in end of cell ; a dark postmedial line running out
to an angle on vein 5, then reti'acted to below angle of cell, a

series of hyaline spots on its outer edge, largest below costa and
in sinus ; outer area fuscous brown. Hind wing fuscous brown,
with antemedial dark line angled on vein 5, and with an irregular

hyaline band beyond it, widest at middle and edged by a minutely
dentate line : both wings with dark mai'ginal hne ; the cilia

chequered white and brown.
Hab. Natal. Exp. 32 mm.

(116)tSTLEPTA MESOLEUCAXIS, n. Sp.

S . Head, thorax, and abdomen greyish
;
palpi fuscous except

at base ; head, thorax, and base of abdomen suffused with fuscous
;

wii]gs yellowish white, thickly irrorated and suffused with fuscous

grey. Fore wing with curved black antemedial line ; a sinuous

postmedial line excurved from costa to vein 3, then bent inwards
to vein 2 and oblique to inner margin ; the area between the two
lines without fuscous irroration or suffusion from costa to vein 2

;

a pale-centred discoidal stigma. Hind ^nng with the costal area

and cell pale from base to the postmedial black line, which is

sinuous, strongly excurved between veins 2 and 4, and with pale

marks on its outer side ; a discoidal black spot ; a pale line at base

o£ cilia.

Hab. Karkloof, Natal {Marshall). Exp. 30 mm.

(117) SxLEPTA ALBiPimcTATA Warr. A. M. N. H. (6) xvii. p. 133

(1896). Amboina ,: Queensland.
(118)*Stlepta ochrotozona, n. sp.

Fuscous brown. Fore wing with traces of dentate black ante-

medial line angled inwards below cell ; a discocelhilar spot ; an
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indistinct postmedial line minutely dentate from costa to vein 2,

then retracted to the cell. Hind wing with postmedial black line

ending at tornus, strongly defined on outer side by ochreous, and
dentate between veins 5 and 2 ; both wings with terminal series

o£ ochreous and dark points.

Hah. Cedar Bay, Cooktown, Queensland (Meeh). Exp. 36 mm.
Type in Coll. Kothschild.

(119)*Sylepta nigeiscriptalis Warr. A. M. N. H. (6) xvii. p. 100

(1896). Assam
;
Queensland.

NotarcTia paucinotalis Warr. A. M. N. H. (6) xviii. p. 166.

(120) Stiepta dioptalis Wlk. xxxiv. 1376. S. America.
fErilusa secta Wlk. xxxi. 313 (preocc).

„ pseudauxo Feld. Eeis. Nov. pi. 130. f. 30.

„ mimalis Feld. Eeis. jS'ov. pi. 136. f. 33.

(121)tSYLEPTA ccELiTiTTA Wlk. xxxiv. 1377. Brazil.

Erilnsa nitealis Feld. Eeis. Nov. pi. 136. f. 35.

(122)tSYLEPTA CTANEA Wlk. xxxlv. 1376. Brazil.

Atict07'nm.

Botys tardalis Snell. Tijd. v. Ent. xxiii. p. 210, & xxvi. pi. 7.

ff. 66 a. Celebes.

„ paucilinealis Snell. Tijd. v. Ent. xxiii. p. 212, & xxvi. pi. 7.

fe. 8, 8 a.
_

Celebes.

„ ruricolalis Snell. Tijd. v. Ent. xxiii. p. 213, & xxvi. pi. 7.

ff. 9, 9 a. Celebes.

Erilusa dianalis Moschl. Verb. z.-b. Ges. Wien, xxxii. p. 358,
pi. xviii. f. 44. Surinam.

Asciodes tituhalis Moschl. Abh. Senck. Ges. xvi. p. 303, f. 6.

Porto Eico.

Notarcha exculta Lucas, P. Linn. Soc. N.S.W. (2) vii. p. 262.

Australia,

Coptobasis leonalis Schaus & Clem. Lep. Sierra Leone, p. 45,

pi. iii. f. 9. Sierra Leone.

,, mbllingeri Snell. Tijd. v. Ent. xxxviii. p. 152, pi. v.

f. 12. Java.

„ spretalis Led. Wien. Ent. Mon. 1863, p. 430.

Amboina.
Botys paleacalis Guen. Delt. & Pyr. p. 331. Syria.

„ perpendicnlalis Dup. Lep. Er. viii. p. 234, pi. 232. f. 5.

Erance.

„ inanitalis Led. Wien. Ent. Mon. 1863, pi. 371, p. 9. f. 3.

Amboina.
„ nigrodentalis Pag. J.B. Nass. Ver, 1884, p. 268, pi. vi. f . 3.

Amboina.
Genus 71. Endogeaphis.

Eidographis Meyr. Trans. Ent. Soc. 1894, p. 464.

Palpi upturned and hardly reaching vertex of head, the 2nd
joint broadly rounded with scales in front, the 3rd short, naked
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and obtuse ; maxillary palpi filiform ; frons rounded ; antennae of

male ciliated ; tibiae with the outer spurs two-thirds length of

inner ; abdomen of male with slight paired lateral tufts of very
long hair from medial segments. Pore wing with the apex some-
what acute ; veins 3, 4, 5 from angle of cell ; 7 straight and well

separated from 8, 9. Hind wing with the cell short : vein 2 from
angle ; 3, 4, 5 almost stalked ; 6, 7 from upper angle, 7 anasto-

mosing with 8 ; male with a tuft of hair on inner margin near
base, the margin folded over and produced to a point at anal angle.

fENDOGBAPHis ACEOCHXOBA Meyr. Trans. Ent. Soc. 1894, p. 465.

Pulo Laut.

Fig. 71.

Endocfraphis acrochlora, S . %.

Grenus 72. Ltgeopia.

Lygropia Led. Wien. Ent. Mon. 1863, p. 381.

Deuterarcha Meyr. Trans. Ent. Soc. 1884, p. 312.
Haritala Moore, Lep. Ceyl. iii. p. 311 (1886).
Parclomima Warr. A. M. N. H. (6) vi. p. 477 (1890).
Ci/rlocena Miischl. Abh. Senck. Ges. xvi. p. 309 (1890).
Hijperthalia Warr. A. M. N. H. (6) xvii. p. 134 (1895).

Metoeca Warr. A. M. N. H. (6) xvii. p. 145.

Palpi upturned, the 2iid joint evenly fringed with scales in

front, the 3rd short, blunt, and naked ; maxillary palpi filiform

;

frons rounded ; antennae of male ciliated ; hind tibiae with the

outer medial spurs about half the length of inner. Pore wing

Pig. 72.

Lygropia quaternalis, (S . \. (From Moths Ind. vol. iv.)

short and broad ; veins 3, 4, 5 from angle of cell ; 7 well separated

from 8, 9, to which 10 is closely approximated. Hind wing with

the cell short ; veins 3, 4, 5 from the angle, 6, 7 from upper

angle, 7 anastomosing with 8.
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Sect. I. {Hyperihalia). Hind wing of male with vesicular rioUow

on inner area and tuft of long bair on inner margin.

(1) Ltgeopia flaticaptjt Warr. A. M. N. H. (6) xvii. p. 134.

Assam.

Sect. II. (Cydocena). Fore wing of male with large fovea in end
of cell.

(2) Ltgeopia lelex Cram. Pap. Exot. ii. p. 2, pi. 97. f. C.

Grenada ; Porto Kico ; Brazil.

Cyclocena gestatalis Moschl. Abh. Senck. Gres. xvi. p. 809, f. 20.

fHariiala foviferalis Hmpsn. A. M. N. H. (6) xvi. p. 335.

Sect. III. Fore wing of male with the retinaculum formed by a

large fan of scales.

(3)tLTGE0PiA xANTHOzoNALis HmpsD. A. M. N. H. (6) xvi. p. 335.

Grenada.
(4)tLTGE0PIA IMPAEALIS Wlk. xxxiv. 1300.

St. Domingo ; Curagoa ; Colombia.

Physematia rotundalis Feld. Eeis. Nov. pi. 134. f. 40.

Isopterycc fiavofuscalis Snell. Tijd. v. Ent. 1887, p. 60, pi. 5.

ff. 3, 4.

Sect. IV. Pore wing of male with a fringe of rough downcurved
hair below middle of cobta on underside.

(5)tLtgeopia eivulalts, n. sp.

c? . Yellowish white ; head, thorax, and abdomen tinged and
marked with brown. Fore wing with three interrupted lines on

basal area, the last conjoined to an incurved line of which the two
ends are conjoined to two medial lines, connected in places and
sending spurs towards two sinuous submargina] lines, terminating

on vein 2, which again are connected with the marginal line above

middle and outer angle ; a line through the cilia. Hind wing
with subbasal line ; a discocellular spot ; a line from lower angle

of cell to inner margin ; a postmedial line forming an annulus at

middle ; a submarginal line forking towards costa and ending on
the marginal line at vein 2 ; a line through the cilia.

Hah. U.S.A. {Grote). Exj). 22 mm.

Sect. V. Fore wing of male with an elongate furrow in cell above,

the subcostal nervure curved down towards it.

(6)tLTGE0PIA STEIGILALIS, n. Sp.

(J . Uniform orange fulvous ; fore tibiae and tarsi fuscous ;

wings thinly scaled.

Hab. Espiritu Santo, Brazil. Ex^. 28 mm.

Sect. VI. (Lygropia). Wings normal.

Type. (7) Ltgeopia unicoloealis Guen. Delt. & Pyr. p. 203.

fBotys acastalis Wlk. xviii. 600. Honduras ; Brazil.

t „ heronalis Wlk. xviii. 748.
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(8) Ltgropia simplalis Guen. Delt. & Pyr. p. 203. Brazil.

(9)tLYGROPIA NIGRICORNI8, n. Sp.

cS . Orange ; antennae blade ; fore tibiae and tarsi black on outer

side ; wings uniform orange.

JIah. Abyssinia. Ex^^. 24 mm.

(10) Ltgropia mitsceedalis Zell. Lep. Caffr. p. 43.

C. & S. Africa.

(ll)tLtgropia fuscicostalis Hmpsn. A.M. N. H. (6) xvi. p. 334

(2). Grenada, W. Indies ; Brazil.

(12)*Ltgropia cernalis Guen. Delt. & Pyr. p. 203. Brazil.

(13)*Ltgropia armeniacalis Wlk. xviii. 536. Brazil.

? Chromodes artnenkicalis Guen. Delt. & Pyr. p. 312.

(14)tLTGE0PiA BiPUNOTALis Hmpsu. A. M. N. H. (6) xvi. p. 334

( 5 ). Grenada, W. Indies.

(15)tLTGROPiA OBRiNirsALis Wlk. xviii. 549 ; Hmpsn. 111. Het,

viii. pi. 156. f. 3. . N.W. Himalayas ; W. & S. India

;

Botys trigalis Led. Wien. Ent. Andamaus ; Nicobars
;

Mon. 1863, p. 373, pi. 10. f. 18. Borneo ; Amboiua

;

fHaritala grapMcalis Swinh. P. Z. S. 1886, p. 459. Mexico.

(16) Ltgeopia quaternalis Zell. Lep. Caffr. p. 44.

Botys temeratalis Zell. Lep. CafPr. p. 45. W. & S. Africa ;

•fZebi-onia cassusalis Wlk. xvii. 477. Oriental region
;

t „ aw-olinealis Wlk. xvii. 478. Australia.

„ amcenalis Wlk. xxxiv. 1352.

Botys faustalis Led. Wien. Ent. Mon. 1863, p. 371, pi. 10.

f.'lS.

Notarcha clirysoplasta Meyr. Trans. Ent. Soc. 1884, p. 31L
fHaritala ddicatalis Hmpsn. 111. Het. viii. p. 137, pi. 153. f. 6.

(17) Ltgropia chromalis Guen. Delt. & Pyr. p. 204. Brazil.

Botys j^rhicipalis Led. Wien. Ent. Mon. 1863, p. 375, pi. 10.

f. 17.

(18) Ltgropia erixantha Meyr. Trans. Ent. Soc. 1886, p. 258.

New Hebrides.

(19)tLTGROPiA CLTTUSALis Wlk. xviii. 550. Australia.

(20)tLTGROPiA POMPTJSALis Wlk. xviii. 723. Australia.

(21 )tLTGROPiA AMTNTirsALis Wlk. xvili. 662 ; Moore, Lep. Ceyl.

iii. pi. 178. f . 12. India ; Ceylon & Burma
;

\Asopia critheisalis Wlk. xix. 939. Andamans ; Java.

fBotys semizebi-alis Wlk. xxxiv. 1407.

t „ plagiferalis Wlk. xxxiv. 1452.

OlypTiodes testudinalis Saalm. Mittheil. Senckenberg. Natur-

forsch. Ges. 1879, p. 297.
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(22)tLTGEOPiA ETJEYCLEALis Wlk. xvii. 651. Sikhim ; Burma

;

Botys »inonalis Wlk. xviii. 716. Flores.

„ propinqualis Wlk. xxxiv. 1426.

(23)tLT6EOPiA PTOCHTJEA MejT. Trans. Ent. Soc. 1894, p. 468.

Pulo Laut.

(24)tLTGEOPiA DiSTOKTA Moore, Lep. Ceyl. iii. p. 270, pi. 180.

f. 7. Sikhim ; S. India ; Ceylon.

(25) Lygeopia xanthombla Meyr. Trans. Ent. Soc. 1884, p. 313.

Australia.

fEuprepes insignis Butl. Trans. Eat. Soc. 1886, p. 431.

(26) Lygeopia nigeofimbeialis Snell. Midd.-Sum., Lep. p. 62, &
Tijd. V. Ent. 1883, pi. 7. f. 5. Sumatra ; Celebes.

(27) Lygeopia amplipicata Warr, A. M. N. H. (6) xvii. p. 145.

Assam.
(28)*Lygeopia phaeax-ALIs Druce, Biol. Centr.-Am., Het. ii.

p. 240, pi. 62. f. ]2. Centr. Amer.

(29)tLYGEOPlA AEENACEA, n. Sp.

c? . Ochreous suffused with brown ; abdomen with pale seg-

mental lines. Pore wing ochreous, the basal and costal areas

suffused with brown ; the veins brown ; a sinuous brown ante-

medial line, elliptical annuli in and below middle of cell, and an
ill-defined annulus on middle of inner area ; a quadrate brown-
edged discoidal spot ; the postmedial line bent outwards and
minutely dentate between veins 5 and 2, then retracted to below
angle of cell ; the terminal area suffused with brown towards
costa ; a terminal series of small brown triangular spots. Hind
wing with brown spot in cell and discocellular spot ; the postmedial

line straight from costa to vein 5, then strongly exeurved to vein 2,

where it is retracted to lower angle of cell and with brown suffusion

on its inner edge, then exeurved again ; terminal brown patches
on apical area and below vein 2 ; a terminal series of points : cilia

of both wiugs white intersected with brown.
Hah. Brazil, Castro Parana {Jones). Exp. 18 mm.

(30) Lygeopia poltisalis Wlk. xviii. 714. N.W. Himalayas

;

Sikhim ; Assam ; Borneo.
fSamea yerburyi Butl. P. Z. S. 1886, p. 283, pi. 53. f. 6.

fHajxilia oblita Moore, Lep. Atk. p. 222.

NotarcJia semijlava Warr. A. M. N. H. (6) xviii. p. 166.

(31) Lygeopia flatispiia Swinh. A. M. N. H. (6) xiv. p. 204.

Assam.

(32) Lygeopia polytesalis Wlk. xviii. 598. Brazil.

(33)*Lygeopia calanticalis Druce, Biol. Centr.-Am., Het. ii.

p. 237, pi. 62. f. 4. Centr. Amer.

(34)tLYGEOPiA BiLiNEAXis Wlk. xxxiv. 1366. Bogota.

Peoc. Zool. Soc—1898, No. XLIX. 49
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(35)*Ltgeopia peognealis Druce, Biol. Centr.-Aru., Het. ii.

p. 235, pi. 62. f. 2. Centr. Amer.

(36)tLTGROPIA SCTBALISTIA, n. Sp.

6. Head and thorax ochreous and brown; abdomen whitish,

with the anal tuft ochreous. Tore wing brownish, mostly suffused

with black ; an indistinct curved autemedial line dentate below

the cell ; a discoidal spot ; a whitish patch beyond the cell ; a

dentate postmedial line defined by whitish on outer side, excurved

between veins o and 2, then retracted to below end of cell ; a

blackish patch on costa towards apex ; a terminal series of black

points. Hind wing white, with terminal brown line and apical

patch.

Another specimen has the abdomen more fuscous ; fore wing
more uniform brownish ; hind wing yellowish with more brown
on termen ; cilia brown at base, white at tips.

Hab. Peru. Exj). 26 mm.

Genus 73. Agathodes.

Agathodes Guen. Delt. & Pyr. p. 207 (1854).

Stenurges Led. Wien. Ent.Mon. 1863, p. 416.

Palpi upturned and hardly reaching vertex of head, the 2nd joint

broadly scaled in front, the 3rd porrect and lying on the hair of

2nd joint ; maxillary palpi dilated \^ith scales ; frons flat ; antennae

of male with the shaft nearly simple ; raid and hind tibiae clothed

with spinous hair on outer side, the outer spurs less than half the

length of inner; abdomen long, male with lateral anal tufts and
the claspers and anal tuft extremely developed. Fore wing very

long and narrow ; the apex produced and the outer margin oblique

;

veins 3, 4, 5 from lower angle of cell; 7 curved and approximated

to 8, 9 for about one-third length ; 10 also approximated to 8, 9.

Hind wing with the cell long ; vein 3 from angle ; 4, 5 approxi-

mated for a short distance ; 6, 7 from upper angle, 7 anastomosing
with 8.

Fig. 73.

Agathodes ostenialis, S i- (From Moths Ind. vol. iv.)

Sect. I. Antennas of male with the base of shaft dilated

and thickened with scales for a short distance.

(1) Agathodes designaxis Guen. Delt. & Pyr. p. 209.

Florida ; S. America.
Stenurges floridaUs Hulst, Tr. Am. Ent. Soc. xiii. p. 156.
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Sect. II. Antennae of male normal.

(2) Agathodes monstealis Guen. Delt. & Pyr. p. 209. U.S.A.

;

Mexico ; W. Indies.

(3) Agathodes musitalis Guen. Delt. & Pyr. p. 210. Natal.

(4) Agathodes modicalis Guen. Delt. & Pyr. p. 210. Burma;
fMegajjht/sa integralis Wlk. xxxiv. 1529. Java.

Type. (5) Agathodes ostentalis Geyer, Zutr. ff. 833, 834; Moore,
Lep. Ceyl. iii. pi. 215. f. 10. India, Ceylon, & Burma

;

Malayan subregion to Sumbawa.

Auciorum.

Agathodes caliginosalis Snell. Tijd. v. Ent. xxxviii. p. 147. Java,

Genus 74. Gltphodes.

Parotis Hiibn. Samml. Eur. Schmett. iii. p. 30 (1825), non descr.

Margaronia Hiibn. Verz. p. 358 (1827), non descr.

Eudiojitis Hiibn. Verz. p. 359.
Phakellura Poey, Lep. Cuba (1832), non descr.

Olyphodes Guen. Delt. & Pyr. p. 292 (1854).
Margarodes Guen. Delt. & Pyr. p. 301 (preocc).
Boterodes Guen. Delt. & Pyr. p. 310.
Paradosis Zell. Lep. Cafe. p. 58 (1854).
Tobata Wlk. xviii. 516 (1859).
Dysallacta Led. Wien. Ent. Mon. 1863, p. 393.
Stemorrhages Led. Wien. Ent. Mon. 1863, p. 397.
Pachijarches Led. Wien. Ent. Mon. 1863, p. 398.
Enchonemidia Led. Wien. Ent. Mon. 1863, p. 399.
Sisyrophora Led. Wien. Ent. Mon. 1863, p. 399.
CryptograpUs Led. Wien. Ent. Mon. 1863, p. 399.
Morocosma Led. Wien. Ent. Mon. 1863, p. 403.
CUoauges Led. Wien. Ent. Mon. 1863, p. 405.
Nolkenia Snell. Tijd. v. Ent. 1875, p. 222.
8estia Snell. Tijd. v. Ent. 1875, p. 235.
Oadarina Moore, Lep. Ceyl. iii. p. 335 (1886).
Pitama Moore, Lep. Atk. p. 217 (1887).
Cenocnemis Warr. A. M. N. H. (6) xviii. p. 116 (1896).

Eig. 74.

Glyphodes bivitralis, cJ . \. (From Moths Ind. vol. iv.)

Palpi upturned, the 2nd joint broadly scaled in front, the 3rd
porrect and lying on the hair of 2nd joint ; maxillary palpi tri-

49*
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angularly dilated with scales ; frons rounded ; antennae of male
nearly simple ; tibiae with the outer spurs less than half the length

of inner ; male with the anal tuft large. Tore wing with the

costa highly arched towards apex ; veins 3, 4, 5 from angle of

cell ; 7 curved and closelj^ approximated to 8, 9 for nearly half its

length ; 10 also approximated to 8, 9. Hind wing with vein 3
from angle of cell ; 4, 5 closely approximated for a short distance ;

the discocellulars shghtly angled and nearlj' erect ; 6, 7 from upper
angle or shortly stalked, 7 anastomosing with 8.

Sect. I. Antennse of male with the basal joint dilated ; a small

tooth at base of inner side of shaft, which is contorted but

not thickened.

A. (Paradosis). Hind tibiae of male with the inner medial spur

tufted with hair and a tuft between the two pairs of spurs
;

both wings with the basal half clothed with bair.

(1) Gltphodes flegia Cram, Pap. Exot. ii. p. 66, pi. 140. D.
W. Indies : S. America.

Margaronia virginalis Hiibn. Verz. p. 358.

Murgarodes phantasmalis Guen. Delt. & Pyr. p. 310.

Paradosis vUlosalis Zell. Lep. Caffr. p. 58.

B. {Sisyropliora). Hind tibiae -«f male fringed with bair on outer

side and with a tuft on inner side near the medial spurs.

(2) Gltphodes pfeiffeb^ Led. "Wien. Ent. Mon. 1863, p. 399,

pi. 13. f. 13. K.E. India ; Burma ; Andamans
;

Cydalima elwesialis Snell. Trans. Ent. Singapore; Sumatra.

Soc. 1890, p. 607, pi. xix. ff. 1, 1 a.

Sect. II. {Margarodes). Antennae of male with the basal joint

dilated ; the base of shaft somewhat thickened and then

contorted.

(3) Gltphodes laticostalis Guen. Delt. & Pyr. p. 303 ; Moore,
Lep. Ceyl. iii. pi. 182. f . 4. India ; Ceylon : Burma

;

Malayan subregion to New Hebrides.

Margarodes nitidicostalis Guen. Delt. & Pyr. p. 303.

Margaronia leodicealis Wlk. xviii. 530.

Sect. III. Antennae of male with four caliciform teeth enclosing

a hollow at base of shaft, which is much bent and contorted

for about one-fourth length and with a small angulation at

end of contorted portion ; hind legs with a large tuft of hair

on outer side of 1st joint of tarsus.

(4)tGLTPH0DES ophiceealis Wlk. xxxiv. 1440.

Assam ; Burma ; Java.
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Sect. IV. Antennse of male slightly excised at base.

(5)tGLYPHODES FLATICAPUT, n. Sp.

c? . Silvery grey ; head and collar pale bright yellow ; anal tuft

large and black ; wings with the veins brown.
Hah. Eio Janeiro, Brazil. Exp. 32 mm.

(6)*GrLTFH0DES ALBicEPS Feld. Eeis. Nov. pi. 135. f. 36. Bogota.

Sect. V. Antennae of male with the basal joint dilated and with

a tuft of hair from its extremity, the shaft given off from its

inner side and excised at origin.

A. (Arthroschista). Antennse of male with the shaft thiclvened

on upperside after the excision.

(7)tGrETPH0DES HiLAEALis Wlk. xviii. 532 ; Hmpsn. 111. Het.

ix. pi. 173. f. 21. India, Ceylon, & Burma ; Sumatra ;

Margaronia aquosalis Snell. Lep. Midd.-Sam. p. 66. Borneo.

(8) GrLXPHODES TEicoLOEALis Pag. J.B. Nass. 1888, p. 190.

Borneo ; Amboina.

B. Antennse of male with the shaft not thickened on upperside

after the excision.

a. (Pachyarches). Fore wing of male with a fringe of long

hair on basal half of costa below.

(9) Gltphodes marin^ata Fabr. Ent. Syst. iii. 2, p. 209.

Glypliodespsittacalis Hiibn. Samml. India, Ceylon, & Burma

;

Exot. Schmett. iii. p. 30, ff. 523, 524. Malayan subregion to

fMargaronia maliferalis Wlk. xxxiv. 1363. Australia and Fiji.

ParOtis phmalis Warr. A. M. N. H. (6) xviii. p. 117.

(10) GrLTPHODES ATJEOCOSTALIS Gruen. Delt. & Pyr. p. 306.

W. Indies ; S. America.

Glypliodes imitaJis Gruen. Delt. & Pyr. p. 306.

(ll)tGrLYPHODBS JAiBUSALis "Wlk. xviii. 524. S. America.

(12) Glyphodes lustealis Gruen. Delt. & Pyr. p. 306.

W. Indies ; S. America.

b. (Dysallacta). Fore wing of male ^vith no fringe of hair on
costa below.

{13)tGrLYPHODES KEGATALis Wlk. xvii. 468 ; Led. Wien. Ent. Mon.
1863, pi. 13. f . 6. India, Ceylon, & Burma

;

fBotys monesusalis Wlk. xviii. 653. Australia,

t „ phanasalis Wlk. xviii. 727.

Sect. VI. Antennse of male with a tuft of hair from basal joint

;

the base of shaft thickened and fringed with hair for a short

distance. Fore wing with the basal half of costal area clothed

with black scales below and fringed with black hair.

(14)tGliiYPHODES ^QUAtis Wlk. xviii. 533, Borneo.
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Sect. VII. Antennae of male with the basal third fringed with

hair on upperside.

(15)*Gltphodes zangisalis Wlk. xvii. 504. Assam ; Borneo.

(16)tGLTPH0DES SECTINOTALIS, n. sp. (Plate L. fig. 8.)

d . Head, thorax, and abdomen white and orange-yellow ; anal

tuft Avith dorsal black spot. Fore wing orange-yellow, with white

fascia on base of inner area followed by a triangular spot ; two
oblique lines from basal third of costa meeting at their extremities

below cell ; an oblique wedge-shaped patch from middle of costa

to vein 2 ; a discoidal lunule with silvery edges and silvery spot

below it ; a quadrate postmedial patch on costa extending down to

vein 5 and with larger patch below it, with its inner and lower

edges excised and followed by a curved wedge-shaped patch from
costa to vein 3 ; a bisinuate silvery subterminal line with white on
its outer edge ; all the white markings with fuscous edges ; a

terminal series of fuscous striae and a line through cilia. Hind
wing white, with fuscous streak on basal part of vein 2 and point

at lower angle of cell ; a large terminal yellow patch from below
costa to vein 1 h with sinuous fuscous inner edge ; a silvery maculate

band with dark edges, a subterminal waved dark line, a series of

terminal points, and the cilia with fuscous line and silvery tips.

Hab. Kapaur, N. Guinea {Doherty) ; Fergusson I., N. Guinea
{Meek). Exp. 26 mm.

(17)*Glxphodes seminigealis, n. sp. (Plate L. fig. 13.)

S . White ; head, tegulae, and legs tinged with orange. Fore
wing with the apex very produced and falcate ; the costal area and
outer half fuscous black. Hind wing with fuscous apical patch

and terminal line not reaching tomus ; some fulvous hair on inner

area.

Hal. Niger, Warri {Roth). Exp. 32 mm.

Sect. VIII. Antennae of male very much thickened and flattened,

the basal half clothed with rough scales
;
patagia long ; hind

tibiae with tufts of hair from base on inner and outer sides
;

the inner medial and terminal spurs fringed with hair

;

abdomen wdth paired lateral tufts near extremity. Fore wing
with some rough hair on costa near base ; hind wing with
the inner area clothed with rough hair above.

(18)*Glyphodes ADVENALis Suell. Tijd. v. Ent. 1894, p. 38, pi. 6.

f. 4. Java.

Sect. IX. {Stemorrhages). Antennae of male contorted and angled

at one-third from base.

(19) Glyphodes seeicea Drury, Ins. ii. 9, pi. 6. f. 1.

W. Africa ; Madagascar.
Pyralis polita Cram. Pap. Exot. ii. p. 35, pi. 120. f. A.
Geometra laterata Fabr. Ent. Syst. p. 284.

Margaronia conr/radalis Hiibn. Verz. p. 358.

Botys thalassinalis Boisd. Faun. Madag. p. 116, f. 16.
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Sect. X. {Sestia). Antennae of male thickened and with a small

tuft of scales at two-thirds from base ; abdomen with the

anal tuft developed into a large brush of hair and scales.

(20) Gltphodes EUiiEUSALis "Wlk. xviii. p. 513.

W. Indies ; Brazil,

PhaJcellura marianalis'K.-S.Yer. Eegens. Corr.-Bl. 1871, p. 21.

Sect. XI. Antennae of male normal.

A. {Nolckenia). Fore wing of male with a tuft of long hair on

base of costa below ; hind tibiae with tufts of hair on outer

side at medial and terminal spurs.

(21)*Gltphodes maegaeitalis Snell. Tijd. v. Ent. 1875, p. 224,

pi. 13. ff. 2, 3. W. Indies.

B. Fore wing of male with a tuft of short hair on base of costa

below and a fringe of scales in a costal fold extending to

middle.

(22)tGLXPHODES BALDERSALis "Wlk. xviii. 527. W.Africa; Natal.

(23)tGLYPHODES ARACHNEALis Wlk. xviii. 527. W. Africa.

B. Hind wing of male with the inner area clothed below

with tufts of hair.

a. (EncJiocnemidia). Hind tibiae of male with large thick tufts

of black hair on outer side at middle and extremity.

(24) Gltphodes veettjmnalis G-uen. Delt. & Pyr. p. 309.

India, Ceylon, Burma

;

Margarodes squamopedalis Guen. Delt. Malayan subregion

& Pyr. p. 309. to N. Australia.

fMargaronia phryneusalis Wlk. Cat. XA'iii. p. 531 ; Moore,

Lep. Ceyl.iii.pl. 182. f. 12.

morvusalis Wlk. xviii. 533.

atlitalis Wlk. xviii. 533.

melanurcdis Wlk. xxxiv. 1363.

proocimcdis Wlk. xxxiv. 1364.

herhidcdis Wlk. xxxiv. 1365.

\-PachyarcJies tibialis Moore, P. Z. S. 1867, p. 4214.

E)ichocnemidiafuscitibia Warr. A. M. N. H. (6) xviii. p. 116.

t

t'

b. (Oenoaumis). Hind tibiae of male without tufts of hair.

a\ Hind wing with the outer margin evenly curved.

(25)tGLYPHODES MAEGiNATA Hmpsu. 111. Het. ix. p. 169, pi. 173.

f . 23. India ; Ceylon ; Nicobars ; Solomons.

(26)tGLXPHODES CONEINIS, n. sp.

Differs from marginata in being small and paler ; the hair on

underside of hind wing pale green instead of ochreous ; the disco-
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cellular specks almost obsolete ; the cilia whitish in the form from
Formosa, pale brown in the Australian form.

Hah. Formosa ; Peak Downs, Australia. Exp. 28-32 mm.

6'. Hiud wing with the outer margin deeply indented at

middle.

(27) Gltphodes incuevata Warr. A. M. N. H. (6) xviii. p. 116.

E. Java ; Loyalty Islands.

C. Wings of male normal.

a. Hind tibise of male with erectile fringe of very long black

hair on upperside.

(28) GrLYPHODES BADiALis Wlk. xviii. 694. Burma ; Borneo.

6. Legs of male normal.

a}. (Morocosina). Abdomen of male with paired lateral tufts

of long hair from oth segment.

(29) Gltphodes margaritaria Cram. Pap. Exot. iv. pi. 367. f. C.

Amboina ; Solomon & Duke of York Islands
;

„ crameralis Guen. Delt. & Pyr. p. 293. Australia.

fMorocosma jyohjbapta Butl. A. M. N. H. (5) x. p. 236 (1882).

Glyphodes lineata Lucas, P. Linn. Soc. N. S. "W. (2) viii. p. 158.

6\ (PJiacellura). Abdomen with the anal tuft developed into

a large brush of long spatulate scales.

(30) GrLXPHODES FXJMOSALis Guen. Delt. & Pyr. p. 300. Ecuador.

(31) Glyphodes pimalis Led. Wien. Ent. Mon. 1863, p. 401, pi. 13.

f. 16. Mexico ; Venezuela.

(32) Gltphodes satanalis Snell. Tijd. v. Ent. 1875, p. 231, pi. 13.

f. 6. S. America.

(33)tGLYPH0DEs DOHRia Led. MS.

c? . Black-brown
; palpi white below ; anal tuft ochreous and

black. Fore wing with a hyaline white patch beyond the cell, with
sinuous inner edge and minutely dentate outer edge, connected
with the inner margin by a sinuous line. Hind wing with hyaUne
white patch beyond the cell narrowing to a point above inner
margin.

Hab. S. America. Eccp. 32 mm.

(34) Glyphodes latilimbalis Guen. Delt. & Pyr. p. 296.

Amazon.

(35) Glyphodes exclusalis "Wlk. xxxiv. 1361. Brazil.

(36)tGLYPH0DES xerminalis Maasen, Stiibel's Eeise, p. 170, pi. ix.

f. 17. Ecuador.

(37)*Glyphodes ctimalis Druce, Biol. Centr.-Am., Het. ii. p. 232,

pi. 61. f. 27. Costa Eica.
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(38)tGrLTPHODES ALBICINCTA, 11. sp.

S . Differs from annulata in the markings of fore wing being

reduced to a discocellular speck and bracket-shaped mark beyond

the cell extending to vein 2. Hind wing with a medial band

narrowing from the costa to a point on vein 2, slightly angled

outwards at lower angle of cell.

Hab. Sao Paulo, Brazil, Exj). 26 mm.

(39) Glyphodes OLBAtis Feld. Reis. Nov. pi. 135. f. 35.

Florida ; S. America.

(40) Glyphodes arguta Led. Wien. Ent. Mon. 1863, p. 401,

pi. 13. f. 15. Brazil.

(41)tGrI'YPHODES OCHRIVITRALIS, n. sp.

cj . Head, thorax, and abdomen brown and pale yellow ;
palpi

white at base below. Fore ^^ing^^^th the basal half brown, extend-

ing to end of cell and retracted below lower angle of cell ; a

subbasal yellow patch on inner area ; a hyahne yellow postmedial

band extending between veins 5 and 2 nearly to the margin, then

retracted and narrow towards inner margin ; the marginal area

brown. Hind wing yellow hyaline, with marginal brown band

broad on apical area.

Rob. Eio Janeiro. Ex^). 30 mm.

(42) GrLYPHODES AUKicoLLis Suell. Tijd. V. Ent. 1875, p. 231,

pi. 13. f . 5. Colombia ; Ecuador.

(43) Glyphodes nitidalis Cram. Pap. Exot. iv. p. 160, pi. 371.

f. F. U.S.A. ; W. Indies ; S. America.

Diaj}hania vitralis Hiibn. Zutr. i. 20, p. 51, fE. 101, 102.

Eudioptis praxialis Druce, Biol. Centr.-Am., Het. ii. p. 231,

pi. 61. f. 28.

(44) Glyphodes elegaj7s Moschl. Lep. Portorico, p. 299.

"W. Indies ; S. America.

(45) Glyphodes infimalis Guen. Delt. & Pyr. p. 298. U.S.A.

fPhaJcellura immaculalis Wlk. iviii. 510.

(46) Glyphodes fuscicatjdalis Moschl. Surinam, p. 429.

S. America.

(47) Glyphodes ltjcidalis Hiibn. Verz. p. 359.

W. Indies ; S. America.

PhakeUura plumbidorsalis Guen. Delt. & Pyr. p. 298.

„ immaculalis Guen. Delt. & Pyr. p. 297.

(48) Glyphodes xbakslxtcidalis Guen. Delt. & Pyr. p. 299.

Ecuador; Brazil.

PhaTcellura guenealis Snell. Tijd. v. Ent. 1875, p. 233.

(49) Glyphodes supeealis Guen. Delt. & Pyr. p. 299. Brazil.

PhaJcellura gigantalis Snell. Tijd. v. Ent. 1875, p. 234, pi. 13.

ff. 7, 8.
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(50)tGiiYPHODES NivEOCiLiA Led. MS.

Head and thorax black-brown ; palpi white below ; metatliorax

and tips oF patagia white ; abdomen white, the two terminal

segments and the anal tuft black ; wings as in hyalinata.

Hah. Florida ; Barbados ; S. America. Exp. 32 mm.

(51) G-LYPUODES AEGEALis Wlk. xviii. 522. Brazil.

Margaronia auricostalis Wlk. Trans. Ent. Soe. (3) i. 124.

(52)tGLYPHODES COLTTMBIANA Led. MS.

Differs from hyalinata in the metathorax and dorsum being black,

the tips of patagia only white ; both wings with the marginal band

crenulated with small points on the veins ; cilia dark throughout.

Hub. Colombia. Exp. 32 mm.

(53)tGrLTPHODES MAGDALEN-iE Led. MS.
Differs from hyalinata in the marginal band of both wings being

crenulated with small points at the veins ; the cilia dark throughout.

Hah. Colombia. Exp. 30 mm.

(54) Gltphodes hyalinata Linn. Syst. Nat. i. p. 874, no. 279.

U.S.A. ; "W". Indies ; S. America ;

Pyralis marginalis Cram. Pap. Exot. iv. Natal ; Hongkong,

p. 160, pi. 371. f. D.

„ lucernalis Hiibn. Eur. Schmett., Pyr. f. 108.

(55) GrLYPHODES iNDiCA Saund. Trans. Ent. Soc. 1851, p. 163,

pi. 12. ff. 5, 6, 7. Ethiopian, Oriental, & Australian regions.

Phakellura zygamalis Guen. Delt. & Pyr. p. 297.

„ gazorialis Guen. Delt. & Pyr. p. 297.

„ curcuhitalis G-uen. E.eun. p. 64.

Euclioptis capensis Zell. Lep. Caffr. p. 52.

Botys hyalinalis Boisd. Faun. Madag. p. 117.

c^ Anal tuft normal

.

a^. {CMoauges). Both wings with the outer margin

slightly angled at middle.

(56) Glyphodes suealis Led. Wien. Ent. Mon. 1863, p. 405,

pi. 14. f. 7. Nicobars ; Amboiua ; Pacific groups.

fMargaroiiia woodfordii Butl. A. M. N. H. (5) xv. p. 241

(1885).

(57) Glyphodes nigeoviridalis Pag. J.B. Nass. 1888, p. 193.

Amboina.

(58) Glyphodes zambesalis Wlk. xxxiv. 1362. E. Africa ;

Madagascar.

¥. {Olyphodes). Hind wing with the outer margin evenly

curved.

(59)tGLYPHODES PEESPECTALis Wlk. xviii. 515. Japan ; China ;

N.W. Himalayas.

Phncellwra advenalis Led. Wien. Ent. Mon. 1863, p. 401,

pi. 13. f. 17.
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(60)*Gltphodes albifuscalis, n, sp. (Plate L. fig. 12.)

(? . Head and collar fuscous ; thorax and abdomen white, the

two anal segments mostly fuscous above and the anal tuft black ;

wings pearly white. Fore wing with broad costal and marginal

fuscous bands ; a white discocellular spot ; the white beyond the

cell extending up to vein 7. Hind wing with broad fuscous

marginal band narrowing to a point near anal angle.

Hah. Ichang, China. Exp. 40 mm.

(61)tGLTPH0DES ELEAiis Wlk. xviii. 516. W. Africa.

GryptograpMs rogenhoferi Led. Wien. Ent. Mon. 1863, p. 400,

pi. 13. f. 14.

Phakellura peridromella Mab. C.E. Ent. Beige, xxv. p. Ixiii.

(62)tGLTPHOBES STEKocEASPis Butl. P. Z. S. 1898, p. 442, pi. 33.

f. 10. E. Africa.

(63) Gltphodes hebmesalis Wlk. xviii. 516. N.E. India ; Borneo.

Pitama lativitta Moore, Lep. Atk. p. 217, pi. 7. f. 21.

(64) Gltphodes unionalis Hiibn. Eur. Schmett., Pyr. f. 132.

S. Europe ; Ethiopian & Oriental

Botys quinquepunctalis Boisd. Faun. regions to Australia.

Ent. Madag. p. 117, pi. 16. f. 5.

Margarodes iransvisalis Guen. Delt. & Pyr. p. 304.

fMargm-onia claralis Wlk. xxxiv. 1362.

fBotys intactalis Wlk. xxxiv. 1402.

Margarodes septempunctalis Mab. C.E. Ent. Beige, xxiii. p. xxv.

(65) Gltphodes nigeopunctalis Brem. Lep. Ost-Sib. p. 67, pi. 6.

f. 5. Siberia ; J apan ; India ; Ceylon.

Botys suhmarginalis Wlk. xxxiv. 1414.

Margaronia neomera Butl. 111. Het. ii. p. 57, pi. 6. f . 5.

(66) Gltphodes innotata Druce, Biol. Centr.-Am., Het. ii. p. 228,

pi. 61. f. 26. W. Indies ; Mexico.

(67) Gltphodes qtjadkistigmalis Guen. Delt. & Pyr. p. 304.

U.S.A. ; W. Indies ; S. America.

(68) Gltphodes bonjonqalis Plotz, S. E. Z. 1880, p. 305.

W. Africa.

(69)tGLTPH0DES OCELLATA, n. Sp.

2 . White ; head and collar golden brown. Fore wing with the

costa golden brown ; a brown-edged golden discocellular lunule.

Hind wdng with traces of discocellular lunule ; both wings with

indistinct fuscous submarginal line, with two brown specks on it

below apex of fore wing and one towards anal angle of each wing.

Eab. Sierra Leone (Morgan). Exp. 34 mm.

(70)tGLYPHODES WAKE.ENALIS Swinh. A. M. N. H. (6) xiv. p. 148.

Assam.
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(71 )tGriiYPHOi)Es ANNULATA Tabr. Ent. Syst. iii. 2, p. 214. India,

Ceylon, & Burma ; Borneo.
Glyphodes cehalis Wlk. xviii. 654.

BoUjs partialis Led. Wieu. Ent. Men. 1863, p. 371, pi. 9. f. 8.

\Margaronia usitata Butl. A. M. N. H. (5), iv. p. 454 (1879).

(72) Gltphodes fratebna Moore, Lep. Atk. p. 217. Assam.

(73) GrLTPHODES NiGEicoLLis Snell. Tijd. V. Ent. xxxviii. p. 133,

pi. V. f . 9. Java ; Celebes ; Bali.

(74)tGLXPH0DES SYLEPTALIS, n. Sp.

White ; head and tegulse dark browu. Fore wing with the costai

cupreous brown ; an obliquely sinuous antemedial line ; a spot in

cell and large discoidal lunule ; the postmedial line more or less

reduced to a series o£ points, bent outwards between veins 5 and 2,

then retracted to below end of cell ; a large somewhat quadrate

apical black-brown patch extending to below vein 4 and a patch

at tornus extending up to vein 2. Hind wing with discoidal point

;

a postmedial maculate line bent outwards between veins 5 and 2

;

an apical black patch.

Hah. Peru. Exp. 34 mm.

(75)tGrLXPHODES HYPOMELAS, n. sp. (Plate L. fig. 9.)

Silvery white
;

palpi with the 2nd joint fulvous ; abdomen
ringed with fuscous towards extremity. Fore wing with the costa

fuscous, with a fulvous streak below it ; the terminal part of

median nervure, the discocellulars, and a streak at base of sub-

costals fuscous. Hind wing with the discocellulars fuscous ; both

wings with fine fuscous marginal liue. Underside of fore wing
with obHque medial fuscous band composed of streaks in the inter-

spaces of varying length ; a broad marginal band ; hind w iug with

large black patch below the cell and at lower angle and broad

fuscous marginal band.

Hah. Fergusson I., N. Guinea {Meek). Exp. 32 mm.

(76) Glyphodes picticostalis Hmpsn. Moths Ind. iv. p. 351.

Burma ; Andamans.

(77)*Glyphodes spuecalis Snell. Tijd. v. Ent. 1875, p. 224, pi. 13.

f . 4. Colombia ; Peru,

(78) Glyphodes isocELALis Guen. Delt. &PjT. p. 304. S.America.
fMargaronia eribotalis Wlk. xviii. 524.

(79)tGLTPHODES NEETOSA Warr. Trans. Ent. Soc. 1889, p. 262.

Brazil.

(80) Glyphodes ausonia Cram. Pap. Exot. ii. p. 66, pi. 140. f, C.

W. Indies ; S. America.

Margaronia catuistralis Hiibn. Verz. p. 358.

(81) Glyphodes cupeipennalis Hmpsn. Moths Ind. iv. p. 351.

Borneo ; Celebes.



1898.] OF THE STTBFAMILT PTEAUSTrN-S. 741

(82) Gltphodes amphitbitalis Guen. Delt. & Pyr. p. 307.

N.E. India ; Burma ; Malayan subregion

Margaronia amjphitratalis Wlk. xxxiv. 1363. to Solomons.

(83) Gltphodes glaijculalis Guen. Delt. & Pyr. p. 306 ; Moore,
Lep. Ceyl. iii. pi. 181. f. 2. India, Ce^'lon, & Burma;

Malayan subregion to Ternate.

fMargaronia marthesiusalis Wlk. xviii. 531.

Margarodes nereis Meyr. Trans. Ent. Soc. 1887, p. 271.

(84) Glyphodes TEiTOifAiiis Snell. Tijd. v. Ent. xxiviii. p. 131.

W. Africa.

(85)tGLTPHODES EXAiJLA Meyr. Trans. Ent. Soc. 1888, p. 213.

Hawaii.

(86) Gltphodes thettdalis Guen. Delt. & Pyr. p. 308.

St. Domingo.

(87) Gltphodes eedijctalis Guen. Delt. & Pyr. p. 307.

Colombia.

(88) Gltphodes pttnctalis Warr. A. M.N. H. (6) xvii. p. 100.

Jamaica ; Colombia.
(89)tGLTPHODEs ocea^itjs Meyr. Trans. Ent. Soc. 1886, p. 222.

New Hebrides ; Fiji.

(90)tGLTPHODES eeibotesalis "Wlk. xviii. 524. Brazil.

(91) Gltphodes pomonalts Guen. Delt. & Pyr. p. 309 ; Moore,
Lep. Ceyl. iii. pi. 182. f . 7. Cbina ; India ; Borneo

;

Ceylon ; Sumbawa.
(92)tGLTPHODES NiLGiEiCA Hmpsn. Moths Ind. iv. p. 350.

S. India.

(93) Gltphodes eallactalis Snell. Trans. Ent. Soc. 1890, p. 609.

N.E. India.

(94) Gltphodes pmsfCTiFEEALis Wlk. xxxiv. 1364. Assam

;

New Guinea ; Solomons.
(95)tGLTPHODES PEEFECTA Butl. A. M.N. H. (5) X. p. 234 (1882).

New Britain ; Duke of York Island.

(96)tGLTPHODES LACHEsis Butl. A. M. N. H. (5) X. p. 235 (1882).
Duke of York Island.

(97) Gltphodes doleschali Led. Wien. Ent. Mon. 1863, p. 402,
pi. 14. f. 1. Amboina ; Australia.

(98) Gltphodes cokjukctalis Wlk. xxxiv. 1357. Amboina

;

Mysol ; New Guinea ; Australia.

„ ledereri Butl. A. M. N. H. (5) xiii. p. 203 (1884).

(99)*Gltphodes metastictalis, n. sp.

$ . Head and thorax black and white ; abdomen white, with
dorsal black patch on basal segments, the anal tuft black at tip.

Pore wing black, with whitish marks on basal inner area ; a slightly

curved antemedial white line ; a quadrate patch in and below
middle of cell, with a short streak beyond it above vein 1 ; a post-

medial white band from subcostal s to vein 1, expanding below
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vein 5 ; a subtermiual line curved from below middle to inner

margin ; cilia white towards tornus. Hind wing white, with large

black discoidal spot extending down to vein 2 ; the terminal area

black with a greyish tinge, its inner edge indented between veins

6 and 2 ; cilia white at tips.

Hah. S. Celebes {Doherty). Exp. 22 mm. Type in Coll.

Eothschild.

(100)6lyphodes quadbimaculalis Brem. Beitr. Faun. Chin. p. 22,
«& Lep. Ost-Sib. pi. 6. f. 10. Siberia ; Japan; China.

Glyphodes consocialis Led. Wien. Ent. Mon. 1863, pi. 14. f. 2.

(101) Glyphodes oebiferalis Hmpsn. Moths Ind. iv. p. 360.

Assam ; Burma.
(102) Glyphodes peincipalis Wlk. xxxiv. 1358.

Pulo Laut ; Sumatra.

(103)tGLYPHODES PEOTHYMALis Swlnh. Trans. Ent. Soc. 1892,

p. 19. Assam.

(104)*Glyphodes heliconialis Guen. Delt. & Pyr. p. 292.

Venezuela ; Cayenne.

(105)*Glyphodes callizoka Meyr. Trans. Ent. Soc. 1S94, p. 5.

Burma.
(106)tGLYPHODEs ACTORiONALis Wlk. xvii. 498 ; Moore, Lep. Ceyl.

iii. pi. 180. f. 1. India; Ceylon; Malayan subregion.

Glyphodes zelleri Led.Wien. Ent. Mon. 1863, p. 478, pi. 1 4. f.3.

t „ condusalis Wlk. xxxiv. 1354 ; Ilmpsn. 111. Het.
viii. pi. 156. f. 12.

„ tumidalis Warr. A. M. N. 11. (6) xviii. p. 118.

„ violalis Warr. A. M. N. H. (6) xviii. p. 118.

(107)tGLYPHODES ERNALis Swinh. A. M. N. H. (6) xiv. p. 148.

Assam ; Burma.

(108) Glyphodes bicoloe Swains. Zool. M. (1) ii. pi. 77. f. 2.

S. Africa ; Oriental region ; Australia.

Eudioptis perspicillalis Zell. Lep. Caifr. p. 53.

Glyphodes diurnalis Guen. Delt. & Pyr. p. 294.

t „ parvalis Wlk. xxxiv. 1355.

(109)tGLYPHODES MLNiMALis Hmpsn. Moths Ind. iv. p. 359.

Ceylon,

(110) Glyphodes microta Meyr. P. Linn. Soc. N. S. W. (2) iv.

p. 1108. Queensland.

(1 11 )fGlyphodes deliciosa Butl. A. M. N.H. (5) xx. p. 118.

Solomons.
(112)tGLYPH0DES excelsalis Wlk. xxxiv. 1360.

Celebes; Australia; Lifu.

„ ivestermanni Snell. Tijd. v. Ent. 1877, p. 73, pi. 5,

£.8.

„ pedenotata Warr. A.M.N. H. (6) xviii. p. 117.
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(113) Gltphodes bititealis Guen. Delt. & Pyr. p. 293 ; Moore,

Lep. Ceyl. iii. pi. 180. f. 2. Oriental region ; U.S.A.

Glypliodes alitalis Hulst, Tr. Am. Ent. Soc. xiii. p. 158.

(114) Gltphodes itysalis "Wlk. xvii. 501 ; Moore, Lep. Ceyl. iii.

pi. 180. f. 4. Oriental region.

„ ^9myemaKs Snell. Midd.-Sum. iv. Lep. p. 68.

t „ malayana But!. P. Z. S. 1880, p. 684.

(115) Gltphodes basifascialis, n. sp. (Plate L. fig. 16.)

6 . Head, thorax, and abdomen greyish brown
;
palpi white at

base ; abdomen fulvous yellow towards extremity, the anal tuft

black. Pore wing with the basal area brown, with oblique dark

basal Line and dark-edged greyish and fulvous bands on its outer

edge ; a broad oblique opalescent white medial band followed by a

dark-edged fulvous, somewhat figure-of-8-shaped band with dark

discoidal lunule and dark-edged greyish mark on it above vein 1 ;

a triangular opalescent postmedial patch from costa to above vein ]

,

its inner edge excised towards apex ; terminal area fulvous, con-

joined on inner area to the 8-shaped band and with dark-edged

greyish line on it. Hind wing opalescent white, the basal and
inner areas tinged with brown ; a discoidal lunule ; the terminal

area yellowish fulvous, diminishing from costa to a point above
tornus, two dark lines on its inner edge, brownish towards apex.

Hah. Bathurst, Australia- Exp. 38 mm. Types in Coll.

Eothschild and B.M.

(116) Gltphodes ZELiMALis Wlk. xvii. 502 ; Moore, Lep. Ceyl. iii.

pi. 215. f. 6. India ; Ceylon ; Sumatra ; Borneo.
Glyphodes nyctealis Snell. IMidd.-Sum. Lep. iv. p. 68.

(117) Gltphodes eurtttjsalis Wlk. xvii. 503.

S. India ; Ceylon ; Borneo,

t „ opalalis Hmpsn. 111. Het. viii. p. 135, pi. 155. f . 20.

(118) Gltphodes sabacusalis Wlk. xvii. 504 ( $ ). Borneo ; Java.

Talanga delectalis Snell.Tijd. v. Ent. 1894, p. 38, pi. 6. ff. 2, 3.

(119)*Gltphodes talangalis, n. sp. (Plate L. fig. 15.)

2 . Head, thorax, and abdomen pale reddish brown and yellowish

white. Pore wing with the basal area yellowish white, followed

by an oblique antemedial rufous band extending along costa to

base ; an oblique medial yellowish band ; the terminal half rufous,

with wedge-shaped yellowish postmedial patch on costa extending

down to vein 1 ; an opalescent whitish discoidal lunule and two
subterminal lines with orange between and beyond them. Hind
wing yellowish white, with brown and orange subterminal band
between veins 5 and 2, with opalescent colours before and beyond
it, followed by a terminal yellow patch with two small black-

pupilled and black-edged metallic green terminal ocelli, the tips

of cilia beyond them black.

Hah. Lifu, Loyalty Islands. Exp. 26 mm. Type in Coll.

Kothschild.
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(120) Gltphodes naralis Feld. Eeis. Nov. pi. 136. f. 38.

Sikhim ; Borneo.

t „ lacteata Butl. P. Z. S. 1880, p. 685.

(121)tGiYPHODES AGATHALis Wlk. xvii. 384. Sumatra.

(122) Gltphodes pulverulentalis Hmpsn. Moths Ind. iv. p. 353.

Assam ; Burma.
(123)*Glyphodes dysallactalis Hmpsn. Moths Ind. iv. p. 353.

Burma.
(124) Gltphodes polyzonalis, n. sp.

Head whitish, with medial brown stripe
;
palpi black, white at

base and tips ; thorax and abdomen yellow-brown, with dorsal and
subdorsal white stripes, the anal tuft black. Eore wing with the

basal area whitish, with two oblique black streaks on inner area,

followed by two oblique lines from costa to just below median
nervure ; the medial area yellow, with two oblique black-edged

whitish bands forming a V-shaped mark, their black edges ter-

minating above vein 1 ; a black-edged white discoidal bar ; the

terminal area blackish with three whitish bands, the 1st incurved,

the 2nd with purplish middle from below costa to inner margin,
the 3rd curved, subterminal, not reaching costa, and broadest at

middle ; cilia pale with fine line through them. Hind wing
whitish, with blackish streak below median nervure and fuscous

streaks on inner area ; an elliptical discoidal spot ; an oblique

fuscous medial line ending at tornus ; four oblique blackish bands
on terminal half, the 1st rather wedge-shaped and ending above
tornus, the 2nd incurved, the 3rd narrow and purplish, the 4th

broadest at middle ; a terminal line and line through the cilia.

Hah. Amboina (DoJierti/) ; Pergusson I., N. Guinea (Meelc).

Ea-p. 30 mm. Types in Coll. Eothschild and B.M.

Type. (125) Glyphodes stolalis Guen. Delt. & Pyr. p. 293, pi. 3. f.ll.

India ; Ceylon ; Borneo ; Australia.

(126)tGLYPHODES QUADRIFASCIALIS, n. Sp.

$ . Fulvous brown ; pal])i white at base ; patagia and sides of

abdomen marked with white. Fore wing with white spot at base
of costa ; two oblique black-edged antemedial white bands ; a
discocellular black-edged white lunule and spot below vein 2

;

a wedge-shaped oblique postmedial band from costa to vein 2 ; a
submargi]ial black-edged white line, widening and dentate on outer
side towards costa ; a submarginal series of silvery marks with
diffused black inside them below apex ; a marginal black line

;

cilia whitish. Hind wing with black-edged fulvous discocellular

mark ; a black-edged white postmedial band ; a submarginal
silvery line with diffused black on its inner side ; a marginal black

line ; cilia whitish.

Hah. Aburi, W. Africa. Exp. 26 mm.

(127) Gltphodes eotargyralis, n. sp. (Plate L. fig. 19.)

Head and tegular black, fulvous, and white
;
pnlpi banded with
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black
; patagia white ; thorax fulvous ; legs with fuscous bands

;

abdomen white, with subdorsal fulvous stripes, the terminal seg-
ments fulvous, with segmental white and fuscous bands ; anal
tuft black. Fore wing fulvous ; a black-edged oblique white basal
band ; similar subbasal and antemedial bands, the latter sometimes
crossed by a black streak on vein 1 ; black-edged spots on disco-

cellulars and vein 2 ; a wedge-shaped postmedial band from costa
to vein 2 ; a black-edged subterminal line expanding into a
bidentate patch below costa ; a fuscous patch below apex, and
silvery patch from below it to inner margin ; cilia black, white
towards tornus. Hind wing opalescent hyaline, with black-edged
discoidal fidvous patch ; the inner area fulvous ; the terminal
third of wing fulvous and fuscous, with black line on its inner
side and silvery terminal line expanding at middle ; cilia black,

white from middle to near tornus.
Hab. Niger, Warri (Both). Exp. 26 mm. Types iu Coll.

Rothschild and B.M.

(128) Gltphodes STBEPTOSTiGiMA, n. sp. (Plate L. fig. 20.)

Head, thorax, and abdomen whitish, with two subdorsal fuscous
stripes

;
palpi with the 2nd joint blackish ; abdomen with some

orange-fulvous and leaden on dorsum towards extremity, the anal
tuft black. Fore wing narrow, semihyahne white ; oblique sub-
basal and antemedial fuscous bands with orange-fulvous centres ;

an oblique medial fuscous band with a large discoidal ocellus on
it, with white centre and fuscous and orange-fulvous rings, below
which is a contorted white mark like a spermatozoon with an oblique
orange line below it ; a large triangular white patch beyond the
medial band from costa to vein 3 ; the outer area fuscous, conjoined
to the medial band beyond vein 3, and with orange line near its

inner edge from costa to vein 3, followed by a white line reaching
inner margin and somewhat dentate towards costa ; some white
terminal points ; the cilia white towards tornus. Hind wing
semihyaline white, with short fuscous streaks on base of median
nervure and diffused streaks on inner area ; an oblique discoidal
spot with slight white line on it and with a similar spot placed
obhquely below it, sometimes with large white centre ; the terminal
area fuscous, with nacreous and orange lines not reaching costa
or tornus, and followed by a wedge-shaped white subterminal
patch between vein 5 and tornus ; cilia black, white above and
below middle.

Hah. Bonthain, Celebes (Everett, Doherty). Eccp. 40 mm. Types
in Coll. Rothschild and B.M.

Subsp. 1. Abdomen without orange and leaden colour towards
extremity. Fore wing with the medial and antemedial bands
strongly anastomosing above inner margin ; the mark below the
discoidal ocellus more like an inverted lunule ; the white line on
terminal area broken up into spots ; a wedge-shaped white mark
above tornus. Hind wing with the oblique medial spots forming

Paoc. ZooL. Soc.—1898, No. L. 50



746 SIR 6. r. HAMPSON—BETISION OF MOTHS [Xov.15,

a band w'ith yellowish centre ; the outer of the two lines on

terminal area white and both broken and irregular.

Hah. Amboiua {Doherty). Exj). 26 mm. In Coll. Eothschild.

(129)tGLYPHODES PBYEEi, Butl. A. M. N. H. (5) iv. p. 453 (1879).

Japan.

(130)tGLTPHODES PYLOALis Wlk. xix. 973 ; Moore, Lep. Ceyl. iii.

pi. 180. f. 3. Japan ; China ; India, Ceylon, & Burma.

^Glyphodes sylpharis, Butl. 111. Het. ii. p. 57, pi. 39. f. 2.

(131) GliiPHODES FLAVIZONALIS, n. Sp.

Head, thorax, and abdomen white, tinged in places with yellow

and pale brown ; anal tuft blackish at extremity. Fore wing pale

yellow ; a slight fuscous streak belovA' base of costa and spot on

inner margin ; a whitish antemedial band edged by brownish lines

and somewhat dentate on inner side, followed by a subquadrate

whitish patch from subcostals to above vein 1 ; a medial band

formed by a dark-edged yellow discoidal spot, constricted at middle

and conjoined to an ocellate yello^v mark with dark centre and

edge ; a large reniform postmeclial white patch from subcostals to

vein 1 ; the terminal yellow area with two dark lines on its inner

edge, enclosing a dentate white spot on costa and small spot on

inner margin ; the apex suffused with fuscous ; a dark marginal

line. Hind Aving opalescent white, with dark discoidal lunule
;

the terminal area pale yellow edged by dark lines and narrowing

to tornus.

Hah, Queensland {Machay). Exp. 24 mm. Types in Coll.

Eothschild and B.M.

(132)tGLYPHODES UMBEiA, n. sp. (Plate L. fig. 21.)

Pale greyish brown
;

palpi whitish at base ; abdomen with

subdorsal black patches on 1st segment and two pairs of obscure

striae on following segments ; the anal tufts black, with slight

brown dorsal tuft. Pore wing with slight black marks on basal

area ; an antemedial rufous line slightly defined by black ; a

similar irregular medial band, its outer edge angled on vein 1

;

a similar postmedial line w-ith waved black edges from costa to

vein 2, and with irregularly sinuous and minutely waved black

line beyond it curved inwards below its extremity ; the discal and
terminal areas striated with black, sometimes forming black

blotches at middle of terminal area, which is deeper red-brown

near tornus ; cilia black, yellowish above tornus. Hind wing with

the discal area striated with black ; a large black-edged rufous

discoidal lunule ; a black-edged rufous postmedial line obtusely

angled at vein 3 and ending above tornus ; the terminal area

rufous, ending in a point above tornus ; a sinuous black line on
its inner edge and black patches on it towards apex ; a fine

black marginal line and line through the cilia, which are yellowish

with black patches at apex and middle.

Hah. Pergusson I., N. Guinea (Meeh). Exp. 43 mm. Type
B.M.
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(133)*Gltphodes evippealis Wlk. xviii. 622, Brazil.

Botys phryganurus Peld. Eeis. Nov. pi. 135. f. 18.

(184) Gltphodes bipttnctalis Leech, Entom. xxii. p. 70, pi. iii.

f. 2. Japan.

(135)tGLYPHODES CEiTHEALis "Wlk. xvii. 344. China ; Himalayas.

„ chilka Moore, Lap. Atk. p. 216, pi. 7. £. 9.

(136)tGLypHODEs LACUSTEALis Moore, P. Z. S. 1867, p. 93, pi. 7.

f. 11. Sikliim.

(137)tGrLXPHODES c^SALis Wlk. xvu. 499 ; Moore, Lep. Ceyl. iii.

pi. 183. f . 7. India, Ceylon, & Burma ; Andamans.

(138) Glyphodes serenalis Snell. Tijd. v. Ent. xxiii. p. 233, &
xxiv. pi. 8. f. 10. Celebes ; Queensland.

(139)tGLYPHODES siBiLLALis Wlk. xvii. 506. W. Indies

;

„ hatesi Eeld. Eeis. Xov. pi. 135. f . 29. S. America.

(140) Glyphodes canthusalis Wlk. xvii. 505.

Eormosa ; India ; Andamans ; Sumatra.
fBotys luciferalis Wlk. xxxiv. 1412.
\Glyphodes lora Wlk. xxxv. 1978.

„ spectcmdalis Snell. Tijd. v. Ent. xxxviii. p. 138,
pi. vi. f . ]

.

(141)tGLYPHODES PHYTONALis Wlk. xviii. 698. Borneo,

(142) Glyphodes sinuata Eabr. Spec, Ins, ii. p. 267; Moore
Lep, Ceyl, iii. pi, 183. f, 2,

Ethiopian region ; India ; Ceylon,
Phalcena marginata Cram. Pap. Exot, iv, pi. 400. I,

Auctorum,

Eudioptis damalis Druce, Biol. Centr.-Am,, Het, ii. p, 23->

Pl- 61. f
.
2^J. Panama!

PhaJcellura fuscicollis Snell. Tijd, v, Ent. 1875, £, 226. S, America,
„ suhauralis Herr,-Schaff, Ver, Eegens. Corresp.-Bktt'

1871, p, 21. W. Indies!
„ abruptahs Snell. Tijd. v. Ent, xxxviii, p, 134, pi. v.

f- 11- Colombia!
„ mfernahs Moschl. Abh. Senck, Ges, xvi, p. 300.

Porto Eico.
„ grisealis Maasen, Stiibel's Eeise, p, 170, f. 18.

Ecuador.
Sestia deosalis Snell. Tijd. v. Ent, xviii, p. 236, pi. xiii. ff. 10, 11.

Ti^ 7 , T ^ ^- Indies
Margarodes heryttalis Guen, Delt. & Pyr. p, 307. C, Africa.

„ tritonias Meyr, Trans, Ent. Soc. 1877, p. 209.

Australia.
„ minor Pag. J.B. Nass. Ver, xxxvii, p. 272. Amboina.

Margaronia convolvulalis Sepp, Ins. Surinam, i. p, 43, pi. ^H,

Surinam.
50*
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Margaronia angustalis Snell. Tijd. v. Ent. xxxviii. p. 132, pi. v.

f . 8. Borneo.

Glyphocles cosmarcha Meyr. Trans. Eiit. Soc. 1887, p. 212.

Australia.

boseie Saalm. Ber. Senck. Ges. 1879-80, p. 296. Africa.

„ nyctealis Snell. Midd.-Sum. iv., Lep. (1) 8. p. 68.

Sumatra.

„ jaculalis Snell. Tijd. v. Ent. xxxvii. p. 177, & xxxviii.

pi. V. f. 10. Java.

„ megalopa Meyr. Trans. Ent. Soc. 1889, p. 509.

New Guinea.

Genus 75. Cliniodes.

CUniodes Guen. Delt. & Pyr. p. 300 (1854).

Idessa Wlk. xix. 979 (1859).

Pylartes Wlk. xxvii. 121 (1863).

Basonga Moschl. Abh. Senck. Ges. xiv. p. 79.

Palpi upturned, the 2nd joint broadly scaled in front, the 3rd

porrect and lying on the hair of 2ud joint ; maxillary palpi

dilated with scales ; fi-ons flat and oblique ; tibiae with the outer

spurs about half the length of inner. Fore wing with veins 3, 4,

5

from close to angle of cell ; 7 straight and well separated from

8, 9, to which 10 is approximated. Hind wing with vein 3 from

angle of cell ; 4, 5 approximated for a short distance ; 6, 7

shortly stalked, 7 anastomosing with 8.

Eig. 75.

Cliniodes opalalis, cj . \.

Sect. I. Antennae of male ciliated.

A. (Pylartes). Thorax of male with large tufts of hair and
scales from base of fore wing below ; mid and hind femora

and tibiae fringed w ith hair ; 1st segment of abdomen with

a small dorsal tuft, the proximal segments flattened and

with upturned edges, the distal segments with lateral tufts

;

liind wing with the inner margin greatly lobed and with a

large tuft of bent hair near base.

(l)tCLiNiODES suBOOSTALis Wlk. xxvii. 122. Borneo.

B. (Cliniodes). Thorax, legs, abdomen, and hind wing normal.

(2) Cliniodes CYLLARtrsAiis Druce, Biol. Centr.-Am., Het. ii.

p. 235, pi. 61. ff. 31, 32. Mexico ; Central America.
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Type. (3) Cliniobes opalalis Guen. Delt, &, Pyr. p. 300.
fldessa pyrgionalis Wlk. xix. 980. W. Indies ; Ecuador.

(4) Cliniodes SABtJBBALis Guen. Delt. & Pyr. p. 301.

(5)*Cliniodes euphrosinalis Moschl. Abh. Senck. Ges. xiv. p. 80.

Jamaica.

Sect. II. (Basonga). Antennae of male thickened and flattened.

(6) Cliniodes butilalis Wlk. Traus. Ent. Sec, (3) i. p. 124.
Olyphodes suavis Peld. Reis. Nov. pi. 136. f. 26. Brazil.

(7) Cliniodes pabadisalis Moschl. Abh. Senck. Ges. xiv. p. 79,
f. 26. Jamaica.

Auctorum.

Oliniodes semilunalis Moschl. Abh. Senck. Ges. xvi. p. 279.

Porto Eioo.

„ iMuciUnealis Snell. Tijd. v. Ent. xxxviii. p. 130.

Colombia.

Genus 76. Pygospila.

Pyyosjiila Guen. Delt. & Pyr. p. 312 (1854).
Phlyctcenia Hiibn. Verz. p. 259 (1827), non descr.

Lomotropa Led. Wien. Ent. Mon. 1863, p. 304.
Ehagoha Moore, Lep. Atk. p. 217 (1887).

Palpi upturned, the 2ud joint broadly scaled in front, the 3rd
porrect and lying on the scales of 2nd joint; maxillary palpi filiform

and nearly as long as the labial ; frons rounded ; antennsc of male
minutely ciliated

; patagia extending beyond the metathorax ; tibiae

with the outer spurs half the length of inner ; abdomen long, male
with the anal tuft large. Fore wing with the costa arched towards
apex, the outer margin oblique ; the inner margin lobed before

Eig. 76.

Pt/gospila costiflexalis, ($ . \. (From Moths Ind. vol. i v.)

middle and somewhat excised towards outer angle ; vein 3 from
angle of cell ; 4, 5 approximated for some distance

; 7 curved and
approximated to 8, 9 ; 10 closely approximated to 8, 9. Hind
wing with the costa arched at middle ; vein 2 from near angle of
cell ; 3, 4, 5 from angle ; 6, 7 shortly stalked and curved, 7 ana-
stomosing slightly with 8.
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Sect. I. (Lomotropa). Fore wing of male with a postmedial sub-

costal fold below with close-set fulvous scales, the costa above

it crenulate ; hind wing with the inner area thickly tufted

with fulvous hair.

(1) PyGOSPiLA oosTiPLEXALis Guen. Delt. & Pyr. p. 313 ; Led.

Wien. But. Mon. 1863, pi. 14. f . 8. Bombay ; S. India
;

Ceylon ; Sumbawa.

Sect. II. Fore wing of male with no distortion of costa; hind

wing with the inner margin not tufted.

A. Hind wing of male with vein 8 widely separated from 7 and

only touching it at one point, 6 much bent downwards, the

veins beyond the cell prominently roughly scaled.

(2) Pygospila oxjpbealis Swinh. Trans. Ent. Soe. 1892, p. 19,

pi. 1. f. 4, N.B. India ; Burma.

„ evanidalis Snell. Tijd. v. Ent. xxxix. p. 68 (1896),

& xl. pi. 6. fe. 4, 4 a, & 5.

B. {Pygospila). Hind wing with vein 8 approximated to 7,

6 slightly curved downwards, 7, 8 slightly roughly scaled

below.

Type, (3) Pxgospila ttees Cram. Pap. Bxot. iii. pi. 263. f. C.

India, Ceylon, & Burma; Borneo; Java.

C. (Ehagoba). Hind wing with veins 6, 7, 8 normal.

a. Hind wing of male clothed entirely with rough woolly

hair above.

(|'4)*Ptgospila bivitbalis Wlk. xxxiv. 1365. Ceram ; Obi

;

Lomotrojni vellerialis Snell. Notes Leyd. Mus. xiii. N. Guinea
;

p. 239, & Tijd. V. Ent. xxxv. pi. x. ff. 9, 10. Queensland.

b. Hind wing of male smoothly scaled.

(5) Pygospila octoilaoulalis Moore, P. Z. S. 1867, p. 95.
^ ^

N.E. India.

Bhagoha bimaculata Moore, Lep. Atk. p. 217, pi. 7. f. 21.

Genus 77. Heortia.

Heortia Led. "Wien. Ent. Mon. 1863, p. 402.

Eteta Wlk. xxxi. 221 (1864).

Tijspana Moore, Lep. Ceyl. iii. p. 256 (1885).

Palpi upturned and reaching vertex of head, the 2nd joint slightly

scaled in front, the 3rd porrect ; maxillary palpi filiform ; frons

rounded ;
antennae of male almost simple ; hind tibiae with a tuft

of hair from base on outer side ; build stout. Fore wing with the

apex rounded ; vein 1 a strongly developed ; 3 from before angle
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of cell ; 7 curved and approximated to 8, 9, to which 10 also is

approximated. Hind wing with vein 3 from near angle of cell

;

4, 5 from angle ; 6, 7 from upper angle, 7 anastomosing with 8.

Fig. 77.

Heortia vitcssoides, (^

.

(from Moths Ind. vol. iv.)

Type. (1) Heortia dominalis Led. Wien. Ent. Mon. 1863, p. 402,

pi. 14. f . 6. Ternate ; Ceram.

Eteta sexfasciata Wlk. xxxi. 221.

iVitessa triplaga Wlk. Char, Undescr, Het. p. 8.

(2) Heortia vitessoides Moore, Lep. Ceyl. iii. p. 256, pi. 178.

ff. 3, 3 a. China ; India ; Ceylon.

¥

G-enus 78. Euclasta.

Euclasta Led. Verh. zool.-bot. G-es. Wien, 1855, p. 252.

Ilurgia Wlk. xviii. 544 (1859).

Palpi upturned, the 2ud joint broadly scaled in front, the 3rd

porrect and lying on the hair of 2nd joint ; maxillary palpi dilated

with scales ; irons flat and oblique ; antennae slightly longer than

the fore wing and ciliated ; legs long, tibiae with the outer spurs

half the length of inner ; abdomen long. Fore wing long and

narrow, the apex rounded ; vein 3 from before angle of cell ; 4, 5

well separated at origin ; 7 straight and not approximated to 8, 9.

Hind wing with the cell more than half the length of wing ; vein 3

from angle ; 4, 5 closely approximated for a short distance ; 6, 7

stalked, 7 anastomosing with 8.

Fig. 78.

Eicclasta defamatalis, ^

.

(Prom Moths Ind. vol. iv.)

Type. (1) Euclasta splendidalis H.-S. Eur. Schmett. iv. p. 32, f. 109.

E. Europe ; Armenia.

(2) Euclasta maceratalis Led. Wien. Eut. Mon. 1863, p. 423,

pi. 15. f. 11. New Guinea; Australia,



75^ SIR G. F. HAMtSOii—REVISION OF MOTHS [NoV. 15,

(3)*EucLASTA WAEEENi Distant, Nat. Transvaal, p. 241, pi. ii.

f . 5. S. Africa.

(4)tEiJCLASTA DEFAMATALis Wlk. xviii. 544 ; Hmpsn. 111. Het. ix.

pi. 174. f. 1. India, Ceylon, & Burma.

(5) EucLASTA riLiGEBALis Led. Wien. Ent. Men. 1863, p. 481,

pi. 15. f. 14. S. India; Ceylon.

Auctorum.

Eudasta torquittalis Mbschl. Abh. Senck. Ges. xvi. p. 302.

Porto Eico.

Genus 79. Polxthlipta.

FolythUpta Led. Wien. Ent. Men. 1863, p. 389.

Palpi obliquely upturned, the 2nd joint fringed with long hair

below, the 3rd naked and porrect ; maxillary palpi filiform ; frons

rounded ; antennae almost simple and about the length of fore

wing ; legs very long ; mid and hind tibiae with the outer spurs

two-thirds length of inner ; abdomen long and slender. Fore

wing with veins 3, 4, 5 from angle of cell ; 7 curved and approxi-

mated to 8, 9 for about one-third length ; 10 also closely approxi-

mated to 8, 9. Hind wing with the cell short ; the discocellulars

erect ; vein 3 from angle of cell ; 4, 5 approximated for a short

distance ; 6, 7 very shortly stalked, 7 anastomosing with 8.

Eig. 79.

Folythlipta cerealis, J . }. (From Moths Ind. vol. iv.)

tSECT. I. Fore tibiae of male fringed with hair on outer side, the

1st joint of tarsus fringed with hair on both sides.

(l)*PoLTTHLiPTA LiQUiDALis Leech, Ent. xxii. p. 70, pi. iii. f. 8.

Corea ; China.

(2) PoLXTHLiPTA CEEEALis Led. Wien. Ent. Mon, 1863, p. 477.

Himalayas; Assam,

t „ VLUjalis Wlk. xxxiv. 1356.

(3) PoLTTHLiPTA ossEALis Led. Wieu. Ent. Mon. 1863, p. 389,

pi. 12. f. 18. N.E. India ; Sumatra ; Amboina.

(4)tPoLTTHLiPTA DiVAEiCATA Moote, Lap. Csyl. iii. p. 311, pi. 179.

f. 16. Ceylon.
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Type. (5) Polythlipta macbalis Led. Wieu. Eut. Mou. 1863, p. 389,
pi. 12. f. 14. India, Ceylon, & Burma ; Amboina.

Polythlipta distorta Moore, Lep. Atk. p. 215, pi. 7. f. 25.

(6)*PoLYTHLiPTA PEEAGEATA Moore, Lep. Atk. p. 216, pi. 7. f. 15.

Sikhiin.

(7) Polythlipta anj^ulipeea Wlk. xxxiv. 1344. Natal.

(8)tPoLYTHLiPTA EiTBOALis Swinh. Traus. Eut. Soc. 1889, p. 420,
pi. 44. f. 12. N.E. India ; Burma ; Sumatra ; Java.

Phalangiodes rivulalis Snell. Trans. Ent. Soc. 1890, p. 637,
pi. 20. f. 1.

(9) Polythlipta globulipebalis Wlk. xxxiv. 1359.

Celebes ; New Guinea.
columalis Snell. Tijd. v. Ent. 1880, p. 239, &

1884, pi. 4. f. 8.

(lO)tPoLYTHLiPTA NODiFEEALis Wlk. xxxiv. 1358. Ceram.

Sect. II. Fore tibiae and 1st tarsal joint in male not fringed

with hair.

(11) Polythlipta incokspicua Moore, Lep. Atk. p. 220.

N.E. India.

Genus 80. Lepyeodes.

Nausivwe Hiibn. Verz. p. 362 (1827), non descr.

Lepyrodes Guen. Delt. & Pyr. p. 277(1854).
Phalangiodes Guen. Delt. & Pyr. p. 278.

Palpi obliquely upturned, the 2nd joint very broadly scaled in

front, the 3rd porrect ; maxillary palpi filiform ; frons rounded

;

antennae longer than the fore wing and almost simple ; legs long
and slender, the outer spurs about two-thirds length of inner.

Fore wing with veins 3, 4, 5 normally from angle of cell ; 7 straight

Fig. 80.

Lepyrodes pueritia, (J. \. (From Moths Ind. vol. iv.)

and well separated from 8, 9, to which 10 is closely approximated.

Hind wing with the cell very short ; the discoeellulars straight

;

veins 3, 4, 5 normally from angle of cell ; 6, 7 shortly stalked, 7
anastomosing with 8.



754 SIE G. F. HASIPSON—BEVISION OF MOTHS [NoV,15,

Sect. 1. (^Phalangiodes). Fore legs of male with thick tufts of long

hair on the tibiae, the 1st joint of tarsus fringed with long

hair on both sides ; mid and hind tibise fringed on both sides

with short hair. Fore wing with veins 4, 5 from above angle

of cell and shghtly distorted ; hind wing with vein 3 from
before angle of cell, curved downwards for a short distance,

and with a small streak of hyaline membrane above it ; veins

4, 5 curved apart near origin, then approaching each other

again ; 7 curved downwards near origin.

(1) Leptrodes pueritia' Cram. Pap. Exot. iii. pi. 264. F. India,

Phalcena jperspectata Fabr. Syst. Ent, p. 640. Ceylon, &Burma

;

the Malayan subregion

;

Australia.

Sect. II. (Lepi/rodes). Male with the fore tibia and 1st joint of

tarsus fringed with long hair, but the tibia without thick

tufts ; neuration normal, and no hyaline streak on hind wing.

Type. (2) Leptkodes geometkalis Gruen. Delt. & Pyr. p. 278, pi. 8. f. 6.

W. Africa ; China ; Formosa ; India, Ceylon, &
Burma ; Java ; Australia,

(3) Lepyeodes capensis Wlk. xxxiv. 1344, W, & S. Africa,

Aucto7-um.

Lejjyrodes quadrinalis Guen. Delt. & Pyr. p. 278.

Central Africa.

„ jiiahilis Waliengr, (Efv, Ak, Forh, xxxii. 1, p, 122.

Transvaal.

Genus 81. Stllepis,

SylUpis Poey, Lep. Cuba (1832V

Palpi upturned, the 2nd joint slightly sealed in front, the 3rd

minute and porrect ; maxillary palpi filiform, frons flat and oblique

;

antennae annulate, in male with short fasciculate branches ; tibiae

Fig, 81.

Syllepis marialis, cJ . |.

with the outer spurs half the length of inner ; abdomen long.

Fore wing narrow ; veins 3, 4, 5 from angle of cell ; 7 straight

and well separated from 8, 9, to which 10 is approximated. Hind

^ Cramer's plate is wrougly lettered, v. description.
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wing with veins 3, 4, 5 from angle of cell ; 6, 7 from upper aagle,

7 anastomosing with 8.

Type. Syllepis mxeialis Poey, Lep. Cuba. Cuba.
•Botys hortalis Wlk. xviii. 609.

Genus 82. Ai^^alyta.

Analyta, Led. Wien. Ent. Mon. 1863, p. 407.

Palpi with the 2nd joint upturned and moderately fringed with
scales in front, the 3rd minute and porrect ; maxiUary palpi filiform

;

frons with a rounded prominence ; tibiae with the outer spurs two-
thirds length of inner; abdomen with lateral tufts on terminal
segments. Fore wing rather narrow ; the apex somewhat produced
and the outer margin obhque ; veins 3,4,5 from angle of cell;

7 slightly curved and approximated to 8, 9, to which 10 also is

approximated. Hind wing with the cell half the length of wing

;

veins 4, 5 approximated for a short distance ; 6, 7 from upper
angle, 7 anastomosing with 8.

Analyta sigulalis, (S . \. (From Moths Ind. vol. iv.)

Sect. I. Ajitennae of male with short uniseriate pectinations, the
shaft abruptly downcurved at one-third from base.

(1) Analyta calligeammalis Mab. Bull. Soc. Phil. Paris, 1879,

(2) iii. p. 143. W. Africa.

Sect. II. Antennae of male laminate.

Type. (2) Analyta sigulalis Guen. Delt. & Pyr. p. 223.

India; Borneo; Amboina.
Leucinodes heranicealis Wlk. xvii. 394.
Analyta albicilalis, Led. Wien. Ent. Mon. 1863, p. 405.

fLeucinodes auxialis Swinh. P. Z. S. 1886, p. 458, pi. 41, f. 12.

(3) Analyta melanopalis Guen. Delt. & Pyr. p. 224. Bombay.

(4)*Analyta pucilla Druce, Biol. Centr.-Am., Het. ii. p. 263,
pi. 62. f . 27. Centr. Am.

Genus 83. Leucinodes.

Leucinodes Guen. Delt. & Pyr. p. 221 (1854).

Palpi with the 2nd joint upturned, reaching above vertex of
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head and moderately fringed with scales in front, the 3rd long

and porrect, the 1st joint with a tuft of projecting hair ; maxillary

palpi filiform ; frons with a rounded prominence ; antennae annu-
lated ; tibiae with the outer spurs two-thirds length of inner

;

abdomen with lateral tufts on terminal segments. Fore wing
rather narrow, the apex somewhat produced and the outer margin
oblique ; vein 3 from before angle of cell ; 4, 5 separate at origin

;

7 straight and well separated from 8, 9, to which 10 is approxi-

mated. Hind wing with vein 3 from before angle of cell ; 4, 5
separate at origin ; the discocellulars highly angled ; 6, 7 from
upper angle, 7 anastomosing with 8.

Fig. 83.

Leueitwdes orbotmlis, c^ . }. (From Moths Ind. vol. iv.)

Type. (1) Leucinodes elegantalis Guen. Delt. & Pyr. p. 222, pi. 3. f. 8.

W. Indies ; S. America.

(2) Leucinodes impebialis Gruen. Delt. & Pyr. p. 223,

W. Indies ; S. America,

t „ discerptalis Wlk. xxxiv. 1313.

(3) Leucinodes oebonalis, Guen. Delt. & Pyr. p. 223 ; Moore,
Lep. Ceyl. iii. pi. 179. f. 9. S. Africa ; India, Ceylon, &

Bui'ma ; Audamaus ; Java ; Duke of York Island.

(4)*Leucinodes LtrcEALis Feld. Eeis. Nov. pi. 135. f. 3. Brazil.

(5)*Ledcinodes imptjbalis Feld. Eeis. Nov. pi. 135. f. 2.

W. Indies.

(6)tLEUCiN0DES DiAPHANA Hmpsn. 111. Het. viii. p. 135, pi. 155.

f. 11. S. India.

(7)tLEUCiNODE3 APiCALis Hmpsn. Moths Ind. iv, p. 371.

N.W. Himalayas ; Ceylon.

(8) Leucinodes tagans', Tutt. Ent. Rec. i. p. 203. Transvaal,

fAphytoceros loncjipalpis Warr. A, M, N, H. (6) ix, p, 391,

Auctorum.

Leucinodes erosialis Pag. J.B. Nass. Ver. xxxvii, p, 281, Amboina.

* Type taken in Somersetshire.
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Gemis 84. Meteea.

Metrea Grote, Papilio, ii. p. 73 (1882).

Palpi upturned, the 2nd joint slightly scaled in front, the 3rd
porreet ; maxillary palpi filiform ; frons rounded ; tibiae with the
outer spurs half the length of inner. Fore wing with vein 3 from
near angle of cell ; 4, b from angle ; 7 well separated from 8, 9, to

which 10 is approximated. Hind wing with veins 3, 4, 5 from
angle of cell ; 6, 7 from upper angle, 7 anastomosing with 8.

Fig. 84.

Metrea ostreonalis, (J. }.

Sect. I. Antennae of male thickened and minutely serrate to

one-third from base, where they are slightly contorted.

(1) Meteea NEBtTLALis, "Wlk. xxxiv. 1353.

Sula ; Mysol ; N. Guinea.

Sect. II. Antennae of male ciliated.

(2)tMETEEA AEiPANAiis, n. sp. (Plate L. fig. 18.)

"White
;
palpi with the extremity of 2nd joint black ; tegulae,

patagia, and thorax spotted with black ; mid tibiae black at base
and extremity ; abdomen with subdorsal black spots on 2nd seg-

ment and dorsal band on subterminal segment ; wings clouded
^lith pale brown in places. Pore wing with black spot at base of

costa ; a subbasal series of three spots ; the antemedial line repre-
sented by spots on costa and inner margin, obsolescent and angled
at middle ; a speck towards end of cell and large discoidal spot

;

the postmedial line with spots on costa and inner margin, sinuous,

oblique from costa to vein 2, then acutely angled and retracted to

below end of ceU ; a dentate subterminal line developing into a
spot at middle, then obsolescent ; a terminal series of points, the
three near apex developed into elongate spots ; a black line through
cilia. Hind wing with black discoidal spot ; a sinuous postmedial
line bent outwards between veins 5 and 2, then retracted to below
end of cell ; a terminal series of points, two near apex and one
between veins 2 and 3 developed into prominent spots ; a dark
line through cilia.

Hah. Queensland. Exp. 22 mm.
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Type. (3)tMETEEA ostbeonalis Grote, Pap. ii. p. 73. U.S.A.

Botys urticaloides Fyles, Can. Ent. 1894, p. 184.

Genus 85. Crocidolomia.

Crocidolomia Zell. Lep. CafEr. p. 65 (1854).

Godam Wlk. xix. 808 (1859).

Trischistognatha Warr. A. M. X. H. (6) ix. p. 429 (1892).

Palpi obliquely upturned, with tufts of hair at end of 1st and
2nd joints, the 3rd well developed and obtuse; maxillary palpi

dilated with scales at extremity ; frons rounded ; antennae of

male laminate. Fore wing with a tuft of scales at middle of inner

margin ; male with a large tuft of hair on upperside from near

base of costa recurved over the wing ; underside with a fringe of

hair below the cell. Hind wing with the cell short ; veins 4, 5

approximated for nearly half their length ; 3 from angle of cell

and approximated to 4, 5 for a short distance ; 6, 7 from upper

angle ; 7 anastomosing strongly with 8, which is highly sinuous.

Fig. 85.

C'rocidohmia suffusalis, cJ. \. (From Moths Ind. vol. iv.)

Sect. I. (Crocidolomia). Fore coxse of male very much enlarged,

with a leaden-coloured semicircular hollow on inner side with

large tufts of white hair on each side of it ; mid tibiae and the

inner spur fringed with long hair on inner side ; abdomen
with dorsal tuft en 1st segment. Fore wing with vein 3 from

before angle of cell ; 4, 5 well separated at origin ; 10 sepa-

rated from 8, 9 ; hind wing of male with a large fovea on

imderside below the cell before the origin of vein 2.

A. Male with a large subcostal vesicle at base of fore wing on

underside, with a thick tuft of short hair from the subcostal

nervure just beyond it ; the fringe below median nervure

short and emitting four strong curved spines playing on

the subcostal tuft ; hind wing with a membranous bar

given off from the end of the fovea at origin of vein 2,

a. Fore wing of male with a slight tuft of long hair at end of

the fringe below the ceU.'o

(l)tCEOCiDOLOMiA suFFUSAXis Hmpsn. 111. Het. viii. p. 135,

pi. 155. ff. 4, 12. India ; Ceylon.
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h. Fore wing of male with no tuft of long hair at end of the
fringe below the cell.

(2)tCEOCiDOLOMiA LTTTEOLALis Hmpsn. 111. Het. ix. p. 168, pi. 173.
ff- 4, 11. Ceylon.

B. Fore wing of male with no subcostal vesicle ; the fringe of
hair below the cell long and terminating in a tuft of long
hair, no spines arising from it ; hind wing with a mem-
branous ridge at end of the fovea.

Type. (3) Ceocidolomia binotalis Zell. Lap. Caft'r. p. 65, S. Africa

;

Formosa ; India, Cevlon, & Burma ;

Pionea comalis, Guen. Delt. & Pyr. p. 368; Java; Australia
;

Moore, Lep. Ceyl. iii. pi. 179. f. 2. Norfolk Island!

„ incomalis Guen. Delt. & Pyr. p. 369.

Sect. II. {Trischistoijnatha). Legs and ^\ings normal.

(4) Ceocidolomia palindialis Guen. Delt. & Pyr. p. 380.
t-Boii/spj/reneaKs Wlk. xviii. 580. ~ "'

.1 t -I < -m-.

.

....i.

! medoiuilis Wlk. xviii. 599.
W. Indies ; S. America.

Genus 86. Ommatospila.

Ommatospila Led. Wien. Ent. Mon. 1863, p. 443.
Thelda AVlk. xxxiv. 1221 (1865).

Palpi obliquely upturned, the 2nd joint fringed with long hairm front, the 3rd well developed, naked and blunt ; maxillary palpi
well developed and fiUform ; frons flat and oWique; antenna
annulate, in male distorted and with a small tuft of black hair at
one half from base ; mid tibiae dilated with a fold containing a tuft
of hair

;
hind tibiae with the outer spurs half the length ot inner,

a large tuft of black hair on outer side at medial spurs. Fore

Fig. 86.

Ommaiospila descriptalis, cJ . f

.

wing with vein 3 from near angle of cell ; 4, 5 from angle ; 7
straight and well separated from 8, 9, to which 10 is approximated.
Hind wmg with veins 3, 4, 5 from angle of cell ; 6, 7 from upper
angle, 7 anastomosing with 8 ; male with the basal half of costa
highly arched, and the costal area on underside with fringes of
hair ; fringes of hair below the cell and on the veins beyond lower
ano-le.
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Sect. 1. {Thelda). Hind wing of male triangular, with the outer

margin produced to a long point at middle.

(l)tOM;MATOspiLA DESCEiPTALis Wlk. xxxiv. 1222. St. Domingo.

Sect. II. {Ommatospila). Hind wing of male with the outer margin
evenly rounded.

Tjiiie. (2)tOmmatospila naec^usalis Wlk. xrx. 972. W. Indies; Brazil.

„ nummidalis Led. Wien. Ent. Mon. 1863, p. 444,

pi. 17. f. 13.

\Leucinodes venustalis Wlk. xxxiv. 1312.

G-enus 87. Hellula.

Hellula Guen. Delt. & Pyr. p. 415.

Palpi obliquely upturned and reaching vertex of head, the 1st

and 2nd joints with tufts of scales at extremity ; maxillary palpi

filiform ; frons smooth ; antennae somewhat thickened ; legs smooth,

the spurs moderate and of even length. Eore wing with vein 3

from near angle of cell ; 4, 5 from angle ; 10, 11 free. Hind
wing with vein 3 from before angle of cell : 4, 5 from angle ; 6, 7

from upper angle, 7 anastomosing with 8.

Fig. 87.

Hellula undalis, ,} . }. (From Moths Ind. vol. iv.)

Type. (1) Hellula undalis Fabr. Ent. Syst. iii. 2, p. 226 ; H.-S.

Eur. Schmett. iv. pi. 8. f. 54. U.S.A. ; Mediterranean

•\Scoparia alconalis Wlk. xix. 827. subregion ; Ethiopian

fLeueinodes exemptalis, Wlk. xxxiv. 1313. & Oriental regions.

Botys roi/atalis Hiilst, Tr. Am. Ent. Soc. xiii. p. 149.

(2) Hellula hydralis Guen. Delt. & Pyr. p. 461, pi. 10. f. 7.

fScojnda criasusalis Wlk. xix. 1016. Australia.

t „ optatnsalis Wlk. xix. 1018.

fPyralis suhtrigonalis Wlk. xxxv. 1244.

(3)tHellula phidilealis Wlk. xix. 972. W. Indies; S. America.

Auctorum.

Hellula fulvifasdalis Christ. Eom. Mem. iii. p. 110, pi. v. f. 8.

C. Asia.
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EXPLANATION OF THE PLATES.

Platk XLIX.

Fig.

1.

2.

3.

4.

5.

Gonodisciis australiensis, ^ , p. 606.

Massepha fnivalis, t^ , p. 616.

„ fhcenicohafta, (J, p. 615.

Homophysa polyci/ma, J, p. 6U7.

Tabidia trtmcatalis,
cj" , p. 624.

6. Eurrhyparodes syllepidia, (J , p. 626.

7. Piletosoma ignidorsalis, (^ , p. 708.

8. Nacoleia progonialis, (^ , p. 696.

9. „ jtmctiihyralis, iS, p. 701.

10. Sylepia plumifera, c?, p. 712.

11. „ clementsi, (^ , Y>.
7\Q.

12. „ torsipex, (^, p. 715.

13. „ solilucis, cS, p. 719.

14. „ picalis, (f, p. 719.

15. Botyodes fidviterminalis, J, p. 710.

Fig.

I
16. Phryganodes perfulvalis, cJ, p. 679.

17. „ centralbalis, c?, p. 681.

18. Pilocrocis leuooplagalis, 5 . p- 658.

19. Phryganodes lanialis, (^ , p. 681.

20. ,,
omphalohasis, (^ , p. Q83.

21. „ 5z>«rtto, c?,p. 681.

22. Nacoleia semicostalis, cJ , p. 700.

23. Hyalea pallidalis, (^ , p. 642.

24. Syngamia dentilincalis, (^ , p. 645.

25. Ehim])halea astrigalis, (^ , p. 640.

26. Agrotera endoxantha, cJ , p. 628.

27. Des/nia melaleiicalis, ^J , p. 632.

28. „ chryseis, (S ,p.Q33.
29. Bocchoris jimctifascialis, (S , p. 650.

30. „ flavihrunnea, 1^ , p. 651.

Plate L.

Fig. Fig,

1. Chalcidoptera pryeri, (^ , p. 665. 16.

2. Nosophora harbata, ^ , p. 663. 17.

3. „ flavibasalis, (^ , p. GQS. 18.

4. Phryganodes flocctilenfalis, (^ , p. Q80. 19.

5. Bichocrocis tripimctapex, cJ, p- 091. 20.

6. Conchylodes bryophilalis, cj , p. 674. 21.

7. Ti/spaiiodes creaghi, t^ , p. 673. 22.

8. Glyphodes sectinotalis, c? , p. 734. 23.

9. ,, hypomelas, (^ , p.lAO. 24.

10. Filodes flavibasalis, cj, p. 672. 25.

11. „ xanthalis, (^ , p. Q72. 26.

12. Glyphodes albifuscalis, c? , p. 739. 27.

13. „ seminigralis, ^J , p. 734. 28.

14. Filodes prodiictalis, cJ, p. 671. 29.

15. Glyphodes talangalis, (^ , p. 743. 30.

Glyphodes basifascialis, (^ , p. 743.

Omphisa ingens, cJ

.

Metrca aripanalis, cJ , p. 7.57.

Glyphodes ectargyralis, cJ , p- 744.

„ streptostigma, c? , p. 745.

„ umbria, (J, p. 746.

Meroctena dichocrosialis, cJ

.

Noctuelia polysirigalis, ^

.

Ischnurges perpulchralis, (J.
Pyrausta tetraplagal'is, ^

.

Pio7iea thyriphora, (^

.

Sameodes sanguimarginalis, cj

.

Mecyna apicalis, (^

.

Pyrausta perelegans, c?

.

„ egcarsialis, (^

,

[The descriptions of the species figured on Plate L. (fig. ]7
and figs. 22-30) will be given in Part II. of this paper, which
will be read at a future Meeting.

—

Ed.]

2. List of the Mammals obtained by Mr. R. McD. Hawker

during his recent Expedition to Somaliland. By W. E.

DE WiNTON, F.Z.S.

[Received September 30, 1898.]

The shooting of Lions having been the principal object of this

expedition, the means of obtaining specimens of other animals were
somev\hat curtailed for fear of disturbing the larger game. The
expedition was accompanied by Mr. L. C. Harwood, who has

brought the collections home in splendid condition : evidence of

this is shown in the specimen of Lesser Koodoo now mounted in

the G-allery of the British Museum, presented, together with a com-
plete set of the smaller mammals, by Mr. Hawker. The collection

PBGC. ZooL. Soc—1898, No. LI. 51
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contained also a large number of birds, of which an account will

be given in ' The Ibis ' together with a map of the route.

1. EniNOLOPHUS ANTiNOEii Dobs,

In ale. Jifa Medir, 5000 ft., Jan. 1898.

2. Tbi^nops persicus Dobs.

In ale. Jifa Medir, 5000 ft., Jan. 1898.

3. Vespeetilio minutus Temm.

Hargeisa, 3500 ft., 14 Nov., 1897.
" Native name ' Fidmair.' " (7?. M. H.)

4. Crociddba murina L.

2 . Aden, Arabia, 7 March, 1898.
" This Shrew was caught in the street at Aden. It was cornered

by a dog, and it was making a strange scolding noise when my
taxidermist secured it." (72. M. H.)

This species has a wide distribution ranging from the Himalayas
through India and Burmah, and is found along the coast-line

in many parts of the Oriental Region, even in the islands of the

Malay Archipelago.

A closely allied form (C leucura) is found in East Afi-ica,

but the typical form has never before been recorded west of

Bombay.

5. Macroscelides retoili Huet.

d . Arabsiyo, 4000 ft., 30 Nov., 1897.

6 . Arabsiyo, 4000 ft., 1 Dec.
" Very common and to be seen running between the bushes at

dusk." {B. M. H.)

This species is the only member of the genus yet discovered in

Somaliland.

6. FeLIS LEO L.

Eleven full-grown Lions were shot, and three cubs brought home
alive.

"The lions of Somaliland are divisible into two classes : the cattle-

lifters, that follow the villagers in their wanderings, living either

on the straying animals that are not brought home in the evening,

or by jumping over the zerebas and dragging out sheep (generally

fat ones) at night ; and the game-hunters, that follow the herds

of Hartebeest and other antelopes, but do not come near the

villages.

" Lions always carry their prey down wind, and often to a

considerable distance before eating it ; they then move again down
wind to a place where they can sleep without being disturbed by
the shepherds.

" "We found many of their sleeping-places under thick bushes
;
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in several of these there was a quantity of long matted hair off

their manes which they themselves or their companions pull out

to get rid of the grass-seeds." {R. M. H.)

7. Felis pardus L.

"Leopards were common on the rocky hills about Hargeisa and
were very destructive to the goats and sheep. I saw only one in

the daytime, but often heard them at night. They are credited

with carrying off many women and children in the Goli ranges,

and the skins from that part are certainly larger and finer than

those got further south." [r. M. H.)

8. Eelis seeval Schreb.

" Only seen twice." {R. M. H.)

9. Felis caracal G-iildenst.

" This animal is common about Hargeisa. It is said by the

Somalis to kill a great many sheep and goats. I was brought a

half-grown one which was very savage at first, but after a week
or so it became fairly tame, and was very much like a cat in its

habits and great fondness for milk, of which it would drink quite

a quantity and seemed to prefer it to anything else." {R. M. H.)

10. Felis (CTKiELURUS) jubata Erxleb.

" The Cheetah must be rather common, as I saw about fifteen

cubs in Berbera of different ages, which a Q-erman collector had

boiaght from the Somalis. I shot only one fully-grown Cheetah,

which I found eating a sheep that it had killed." {R. M. H.)

11. Hbepestes ocheaceus Gray.

a. <S . Jifa Medir, 5000 ft., 9 January, 1898.

fi,y. S 6- Jifa Medir, 5000 ft., 18 January, 1898.
" The Somali name for this animal is ' Saugor.' It is a fairly

common animal and I have always seen it hunting by itself. It is

very shy and hard to get near, and does not seem to show any
curiosity. It is easily caught in cage-traps, as it will take a bait.

I have one at present alive, but it is very wild and savage, and all

my attempts to tame it have failed. The Somalis say that the
' Saugor ' kills the Dik-Dik Antelope, but I could find no proof

of it." (-B. M. H.)

It is satisfactory to find that further material fully justifies

the separation of this species from H. gracilis, as pointed out

by the present writer in the Ann. & Mag. Nat, Hist. ser. 7, vol. i.

1898, p. 247.

12. Crossarchus somalicus Thos.

a, i3. 6 6- Jifa Medir, 5000 ft., 9 January, 1898.
" The Somalis call this animal a big Schuk-schuk, their name

51*
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for Helogale aikinsoni. I saw only one pack of them. They came

out of tbe rocky hills to hunt on the plains for locusts and beetles,

on which they "seem to live chiefly, judging by their droppings,

which were very plentiful on the rocks," {R. M. H.)

It is interesting to receive further specimens of this very distinct

species, described by Mr. Oldfield Thomas (Ann. & Mag. Nat. Hist.

ser. 6, vol. xv. 1895, p. 531) from two individuals collected by

Mr. Gillett at Sunerdorler on the Webi Shebeli. The present

specimens are both more richly coloured on the back, the bands

being more clearly defined, while one of them has far more red

colouring, somewhat obliterating the dark bands.

Mr. Harwood tells me that one evening, while kneeling down
setting traps, a number of these animals came along, evidently

making for the hills from the plains where they had been feeding

during the day. The noise made by them very much resembled

the cackling of a flock of Guinea-fowl, and on shooting one he

was surprised to find that instead of a bird he had killed a large

Mongoose.

13. Helogale atkinsoni Thos.

a. 2 . Hargeisa, 3500 ft., 14 November.

/3, y. $ $ . Jifa IJri, 5000 ft., 22 January.
" The first pack of these animals I saw near Hargeisa. They

were crossing the watercourse and looked like birds running, as

they had all their hairs on end. There were about fifteen in the pack

and they took refuge in a disused termites' mound. I set traps,

but was never able to catch any, as they did not seem to take any

bait. They are very curious little animals, and if not frightened

will sit up on the leaves of an aloe or rock and scold at one, giving

a curious shuck ! at the end of each scold. The Somalis call them
' Shuck-shuck.' They seem to live on locusts and other insects,

judging by their droppings. One evening I met a pack on their

way home from the plains ; they ran at first into a solitary heap of

stones, but kept running out and scolding, though I was only about

ten yards from them. There were several Hyraxes on the same

heap of stones, which did not take any notice of them. They

seem to have very good sight, and keep a sharp look-out for birds

of pi'ey, running to cover as soon as one appears. I had the good

fortune to capture a young Helogale. He had lost his mother and

was squeaking like a young bird. He w as no larger than a mouse,

and yet very tame, and made a delightful pet. His curiosity was

insatiable, as he would try and get into everything, and pull every-

thing out of drawers and boxes. His note, when pleased, was like

the chirp of a bird and always sounded some distance away.

I brought him safely to England, but he was killed by a dog."

(R. M. H.)

14. Htteka ceocuta Erxleb.

" Common throughout SomalilaTid." {B. M. II.)
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15. HyjENa stbiata Zimm.

" Not so common as the last species." (JB. M. H.)

16. Canis mbsomelas Schreb.

" Jackals were everywhere very common." (B. M. U.)

More than a dozen skins were brought home, all belonging to

this species.

17. Mellitora katel Sparrm.

" Only one or two seen." {R. M. H.)

18. Xbrtts rutilus Cretzsehm.

a. 2 . Mandeira, 3500 ft., 9 Nov., 1897.

/3. 6 . Harragagora, 3500 ft., 16 Nov., 1897.

" This Squirrel is very common all along the watercourses.

They live in holes in the ground among the roots of a bush.

They seem very susceptible to cold, as they never come out of

the holes till the sun is well up. I kept several alive ; their

favourite food was the seeds of the aloe. They all got very

tame, but eventually succumbed to the cold weather at night."

{B. M. //.)

In a list of mamuials collected in iSomaliland by Mr. C. V. A. Peel

(Ann. & Mag. Nat. Hist. ser. 7, vol. i. 1898, p. 249), this animal was
referred to under the name of X dabagala Heugl., but there cau

be uo doubt that Heuglin simply renamed the species described by
Cretzschmar, as the localities from which the specimens were

obtained are almost identical, and all doubt is set aside by com-
parison of the figures given by these two \Ariters.

This Squirrel has had the distinction of being once more given

a coloured plate under a new name, X. flaviis M.-Edw., by Huet
(Nouv. Arch, du Mus. 2*= ser. iii. pi. 6. fig. 2). As pointed out

by M. de Pousargues (Ann. Sc. Nat., Zool. 1896, p. 337), the subject

of this figure did not come from Gaboon as originally stated, but
from Soiualiland, so that it is unquestionably identical with

X. rutilus Cretzsehm.

There is in Abyssinia another closely allied but very distinct

species of Ground-Squirrel, which has been confused with this

species, viz. X. brachyotus Hempr. & Ehr. Symb. PHys. t. ix.

The British Museum possesses several specimens obtained by
Dr. W. T. Blanford, and referred to in his Geol. & Zool. Abyss.

p. 278 (1870) under the heading of X. rutilus, with the remark
that the colour does not agree with Cretzschmar's figure : more-
over the original labels on the specimens further show that the

identification was made with great doubt.

Hemprich and Ehrenberg give a very good coloured figure

of this Squirrel, but it should not have been placed in a tree,

M. Huet (t. c. p. 139, pi. 6. fig. 1) has also given a coloui-ed figure

of this Squirrel under the name X. fuscus ; there can be no ques-

tion of this being identical with X. hrachyotus, as a comparison

of the figures will show.
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19. GrBBBiLLUS (Tateba) phillipsi de Wint.

? . Jefa Medir, 5000 ft., 31 Dec.

$ . Jefa Medir, 5000 ft., 9 Jau.

5 . Ujawaji, 5000 ft., 25 Jan.

This Gerbille was described b}' the present writer (Ann. & Mag.
Nat. Hist. ser. 7, vol. i. 1898, p. 253).

20. Aevtcanthis NEUiiAisTsri Matschie.

2 . Harragagora, 3500 ft., 16 Nov., 1897.

21. Tachtoetctes splekdess Eiipp.

a-y. ? 2 2 . Ujawaji, 14 December, 1897.

g. 2. „ „ (in ale).

" I saw the workings of this animal only on the open plains

west of Ujawaji, where there had recently been some rain and the

grass was green. The only way to get them was to clear away the

mounds and open the hole and shoot the animal when it tried to

close the hole. It almost invariably pnshed some earth up to the

mouth of the hole ^ith its nose and then returned and shoved up
more until the hole was closed. They feed on the roots of the

grass. The Somali name is ' Frumfurt.' " (R. M. H.)

22. Dipus JACULUS L.

6 . Arabsiyo, 4000 ft., 28 Nov., 1897.
" I found this specimen dead and rather decomposed, so it was

difficult to make a good skin of it. The Somalis had told me of a

wonderful animal they call a ' tik,' which had only one leg.

When I showed them this animal they said it was a tik, but said

nothing about its having two legs." {R. M. H.)

This is the first record of a Jerboa being found in Somaliland
;

the present specimen is not adult, but it does not seem to differ

from the Egyptian species.

23. PectinATOB spekei Blyth.

S . Mandeira, 3000 ft., 8 Nov., 1897.
" I saw this animal only in two places, once near Mandeira, and

again near Eil Anod. They were in colonies, and lived among the

rocks and were very tame. I had very little opportunity to observe

them, as I was mai-ching at the time." {R. M. U.)

The present specimen is by far the most perfect that has yet

reached the Museum. It appears that the skin of this animal is

peculiarly " tender," so much so that it is exceedingly diflBcult to

prevent it being torn in the process of removing the fatty matter.

24. Peocavia beucei somalica Thos.

a. 2 • Aractais, 3000 ft., 12 Nov., 1897.

|8. JifaUri, 5000 ft., 19 Dec, 1897.
" This animal was very numerous on Jifa Uri, Jifa Medir, and

on all the isolated masses of rocks near them. They usually

basked on the sunny sides of the rocks in the morning and evening.

and were very tame then. They are exceedingly active in climbing
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both steep rocks and trees, aud I often saw them feeding on the

leaves of small trees quite ten feet from the ground. When
disturbed they descended the branches with surprising facility,

considering their shape. They have a weird prolonged sci-eam,

which sounds as if it were produced by a much larger animal. The
Somah name is ' Bona.' " {E. M. H.)

25. BuBAiis swAYKBi Sclat.

" There were large herds of these Hartebeests on Makani's and
the surrounding country. They were fairly tame, and one could

approach to within 200 yards without frightening them. There
were many Midgans stalking them for the sake of their hides,

which are valued for leather in Harar.
" The Somalis hunt them in the following manner :—Several

iSomalis surround a single male, and when he tries to break away
he is headed ; gradually they close in on him and he gets frightened

and lies down, when they rush in and spear him. 1 was told this

at first by a Somali, and afterwards I saw a hunt going on about

three miles off, by the aid of a telescope, in which the Somalis killed

the Hartebeest. I have also seen a slightly wounded Hartebeest

do the same thing when headed several times." {R. M. H.)

26. Madoqua phillipsi Thos.

" This was very common." {B. M. U.)

27. GrAZELLA PELZELNI Kohl.

" Fairly common on the maritime plain near Berbei'a.

" I never saw any of this Gazelle further than twenty miles from
the coast." (E.M.H.)

28. GrAZELLA SPEKEI Blyth.

"Was not very plentiful and was very shy aud hard to approach."

{M. M. H.)

29. Gazella scemmebbikgi Cretzschm.

" Is very plentiful on what is called the Merar Prairie in the

map of Somaliland, but what the Somalis call the Bund. This Gazelle

goes in herds of about twenty or thirty, and sometimes in hun-
dreds. There seemed to be many more males than females, and I

have seen quite 300 males in a herd without a single female. They
were very tame, as they are not hunted by the Midgans." {B. M. H.)

30. LiTHOCEANius WALLEKi Brooke.

" This Gazelle is found from within three miles of Berbera right

through Western Somaliland where there are bushes. It is a shy
animal, and as it has a habit of standing behind a bush and looking

over it, it is hard to approach. It has sometimes a curious habit

of standing quite upright with its head among the branches of the

bush it is feeding on, and I have mistaken it at a distance for a

Somali in a white robe, as its white colouring underneath shows up
so conspicuously.
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" Its flesh has a disagreeable musky flavour, owing perhaps to its

habit of feeding on a species of Solanum which grows near old

zerebas. I found in the stomach of one Gazelle several whole fruits

of this Solanum, quite an inch and three quarters in diameter. The
Somalis will not eat the flesh of this animal unless they are very

hungry." (E, M. H.)

31. Oetx beisa Riipp.

"We saw tracks of this Antelope within twenty-five miles of

Berbera, but they are very scarce until one gets south of Hargeisa.

Between Hargeisa and Jig Jiga they were fairly numerous, and

around the SubuUo Hills there were many herds of about thirty

females with single males.
" They were very shy in the plain, being hunted by Midgans with

dogs and when brought to bay shot with poisoned arrows. The
Midgans also stalk them, using camels or donkeys as stalking

horses. On the heads of the latter they fix Oryx horns, so that it is

almost impossible to tell the donkey from an Oryx at any distance.

" The Somali shield is made from the hide oif the neck and

shoulders of the male Oryx, which is about | of an inch thick.

" Oryx when disturbed suddenly rush sideways with their faces

towards the cause of the disturbance before they gallop off. This

habit is evidently intended to receive the rush of some beast of prey.

They are dangerous animals to approach when wounded, as even

Avhen lying down they can sweep their horns round very quickly and

can even reach right over their rumps with them." {B. M. H.)

32. Stebpsiceros steepsiceeos Pall.

" The greater Koodoo is getting rather scarce in Northern

Somaliland, as the Midgans hunt it persistently on account of the

value of its horns at the sea-coast, whence they are sent to Aden
and sold.

"It lives on the rocky hills in the daytime, but comes down on

to the flats in the evening to feed on the aloe bushes and the beans

of the acacias. We saw a fair number of female Koodoos, but the

males were very scarce, and once we saw a herd of seven females

without a single young one.
" The male Koodoo is a magnificent-looking animal when seen

standing upon a rock on the sky-line looking for the cause of some
noise he has heard before retiring.

" In daytime they lie very close in the thick bushes until they

think they have been seen, and then they go off with a tremendous

crash through the bushes." {R. M. If.)

33. Steepsiceeos imbeebis Blyth.

" This beautiful Antelope is still fairly common in the country

round the Goli range where there are plenty of aloes. We found

them quite close to villages, lying hidden in the thick clumps of

aloes, from which they would dash out when disturbed and hide

in some other favourite retreat." (B. M. II.)

i
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3. On Mammals collected by Mr. J. D. La Touche at Kuatun,

N.W. Fokieiij China. By Oldfield Thomas.

[ReceiTed October 10, 1898.]

In the spring of this year Mr. J. D. La Touche, who had for some
years interested himself in the birds and mammals of the vicinity,

made a special collecting-trip to Kuatun, in the mountains of
' North-western Pokieu, and obtained there a considerable number
of small mammals. This collection he has been good enough to

allow me to work out,and he has also permitted the British Museum
to acquire a full selection of the specimens, besides presenting
several valuable examples in spirit.

Eor some years, in conjunction with Mr. C. B. Eickett, also a

generous donor to our National Museum, Mr. La Touche has had
collectors at work at Kuatun, and many of the specimens so

obtained have be?.n presented to the Museum as they have come in.

The first specimens received by us of Typlilomys cinereus and the

type of Mus latouchei have been presented in this way.
The following observations on the situation and character of

Kuatun are contributed by Mr. La Touche, who is also the author
of the various notes in inverted commas appended to the different

species.

The species, mcluding two sent previously and not in the
present collection, number 26, of which one species and one sub-

species appear to need new names.

Mr. La Touche describes as follows the position and charac-
teristics of Kuatun, the Chinese village where the collection

was made :

—

" Kuatun is a small hamlet, lost, as Pere David says, among the
mountains of N.W. Fokien, called in English maps the Bohea Mts.
It is but a few miles from the Kiangsi border. The village had at

the time of our stay a population of 54 people, 37 adults and 17
children. Nearly all are, I believe, descendants of emigrants from
Kiangsi. The village is built on the slope of a steep mountain and
is about 3500 ft. above sea-level, the mountain rising above it to a
height of about 6500 ft. above sea-level. This mountain is as high
as any in the district. The country is very thickly wooded in many
parts, and the mountains have in many cases extensive tracts of

grass-land near their summits. The top of Kuatun Mountain,
which I would venture to call " Mount David," after the discoverer of

the locality as a collecting-ground, is covered with forest, consisting

of dwarfed, moss-grown, deciduous trees, with an undergrowth of

dwarf bamboos. The productions of the country, where cultivated,

are tea' and bamboo. A little maize, a few sweet-potatoes, rough
turnips and cabbages are also grown for local consumption. Every-
thing else in the way of food has to be brought from a distance.

The climate of these mountains is on the whole cold and damp.

' The highest tea-plantation of the district is on Mount David, alt. 5,500 ft.
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In the winter snow and ice cover the mountains ; the spring is

rainy and very cold. Moderate heat prevails in summer, and the

autumn is cool and fairly dry as in other parts of China. We
were told that it rains in Kuatun for eight months in the year.

This country is about as wild as any in S.E. China. Close to

Kuatun whole mountain-slopes are still virgin forest, the steep-

ness of the hills and difficulty of transporting the timber being

the reasons for which deforestation is not carried on in the usual

Chinese fashion. The native hunters that we emploj-ed while

at Kuatun are excellent field-naturalists and hardy, energetic

hunters, and in all their statements regarding the natural history

of the district were perfectly truthful and straightforward. But

they, as well as the villagers generally, are rough and unsympathetic,

and their love of money is unbounded. Although Kuatun is an

excellent collecting-ground, the country is by no means easy to

work. The hills are very steep, the forests very thick and difficult

walking, and cold, damp, want of nourishing food, and all the

n\inor discomforts consequent on living in close proximity with

Chinese will be experienced by any one venturing to explore these

wild parts of S.E. China."

1. Macacus ehesus L.

" One of a party of three killed by a hunter. The natives told

us that this species was the commoner of the two kno\^Ti at

Kuatun. Monkeys are seldom seen in summer, but in autumn and

winter they are often seen in the woods going about in bands."

2. Rhinolophus luctus Temm.

One specimen. 18/4/98.

This is the fii'st record of the occurrence of B. luctus in China,

but it is quite natural that so characteristic a Himalayan form

should be found there.

3. Rhinolophus peaesoni Horsf.

One specimen. 16/4/98.

4. Vespertilio MTJBiNirs' STTPEEANS, subsp. n."

Six specimens.

Apparently exactly like the European V. murinus in colour and

all other respects, but constantly larger, the forearm ranging from

4 to 9 mm. longer than in European examples.

Forearm of the type 50 mm.
Hab. Se-sa-lin, Ichang, Taug-tse-kiang.

Type. B. M. No. 97.4.21.1. Collected Oct. 1, 1896, and pre-

sented by Mr. F. W. Styan.

The first Chinese example of V. rmirinus received by the Museum
was that presented by Mr. Styan, and now selected as the type.

In spite of its markedly greater size it did not seem advisable to

' Vesj>eriuio discoloi- auctorum.
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give it a special name on a single specimen, but now that Mr. La
Touche's collection contains six more examples of this large race,

it is shown to be so constant as to deserve a subspeciflc name.

5. PiPISTRELLUS SAVII PULTERATUS Pet.

One specimen, pi'esented in 1897.

6. PiPiSTBELLUS ABBAMXTS Temm.

One specimen, presented in 1897.

7. SCOTOPHILUS ORNATUS BI7.

One specimen, presented in 1897.

This also, like Rhinohphus luctus, is the first Chinese record of

a Himalayan species.

8. MUBIKA LEXTCOGASTRA M.-Edw.

One specimen. 5/98.

I quite fail to follow Dobson's reasons' for upsetting his previous

perfectly correct adoption of Murina instead of Harpiocephalus

for the name of the present genus. Both by " page priority " and

the opinion of the "first reviser" (Dobson in his earlier work)

Murina should be adopted for the genus, whether Harpiocei^lialua

is subgenerically synonymous with it or not.

9. Crociduea sp. inc.

Six young specimens, not determinable.

A shrew of the 0. russula group, from Ching Feng Ling, is also

included in the collection.

" Caught in the stony bed of a dried-up torrent."

10. Talpa woauRA Temm.

Pour skins, and two specimens in spirit.

" Tolerably common."

11. Pelis domtnicanorum La Touche'.

The type specimen of this species was until recently living

in the Society's Menagerie. It was obtained at Kuatun, so that

a passing reference may be made to it here.

12. MUSTELA ELAVIGULA Bodd.

One specimen.
" Shot in the forest."

13. SCIXJRTJS MACClEIiLANDII SWINHOEI M.-Edw.

Two specimens. Several others previously sent.

" An abundant species. Nests of this or the next oue were

often met with. These squirrels were breeding during our stay,

and many young ones, too small to rear, were brought to us."

1 Mon. Asiatic Chiroptera, p. 150 (footnote) (1876).
^ P. Z. S. 1898, p. 1, pi. i. The animal died in March last, and the specimen

is now in the British Museum.

—

Ed.
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14. FUNAMBULUS PEBNTI M.-Edw.

Kve specimens.

Several examples of this well-marked species have also been

presented to the Museum by Messrs. La Touche & Rickett in

previous consignments.
" Common in the forests at 3000-4000 feet altitude."

15. TXPHLOMTS CINEEETJS M.-Edw.

Six skins and a male in spirit.

Mr. La Touche had already presented the British Museum with

three skins of this most intesesting little animal, and it was by

the help of these that, when working out the classification of the

Rodents, I was enabled to show its relationship to the South

Indian Platacantliomys.

In the same paper ^ was recorded the important fact that the

latter genus, like the true Glirinae, possesses no caecum, and it has

therefore been with much interest that I have examined the

intestines of Mr. La Touche's spirit-specimen of Typldomys. Here
I find that, unlike its ally, a caecum is present, although it is only

about an inch in length. Typhlomys is, therefore, even more
distinctly intermediate between the Gliridae and the Muridae than

had been supposed.
" I procured 8 specimens of this rare mouse. I believe they

were all caught in the mountains some hundred feet above the

A-illage, say at 4000 feet."

16. Mttb liATOUCHEi Thos.

Two specimens.

This fine i-at was described in 1897 ' on one of Mr. La Touche's

Kuatun specimens. Like so many other animals in this region it

seems to have been first obtained by Pere David, as I find I have

notes on a specimen in the Paris Museum received there in 1874.
" Mus latovchei is a forest rat, and is uncommon, at least in

the spring. Once, when walking in the forest, a native hunter

showed me a run and burrow of this rat. It was in the bank by
the side of the path. We procured only one specimen during our

stay, but another had been collected for me during the winter."

17. MtJS HUMiLiATtrs M.-Edw.

One from Kuatun 27/4/98, another from Tung Chin, and a

third from Swatow.
This animal is closely allied to M. decumanus, and is not

impossibly the original wild stock of that ubiquitous pest.

" House-rat at Kuatun, I believe."

18. Mus EATTUS FLATIPECTUS M.-Edw.

Three specimens.

Milne-Edwards's Mus flavipectiis is clearly a member of the Mhs
1 P. Z. S. 1896, p. 1016, footnote.
^ Ann. & Mag. N. H. (6) sx. p. 113.
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rattus group, and is closely allied to the Himalayan M. r. nitidus

Hodgs. For the present it may be conveniently referred to as a

subspecies of M. rattus, just as has been done with the Indian and
Malayan members of the group.

" House-rat at Kuatun."

19. Mus EDWABDSi Thos.

Two specimens.

Originally described ' on one of Pere David's specimens.
" This is, I believe, a forest-rat. It is not commonly trapped,

at least in the spring. Only two specimens were taken during

oiu" stay."

20. Mus CONFUCIAXUS M.-Edw.

rifty specimens.

This must be one of the most common of the rats of this part

of China, as every collection contains a number of examples of it.

It appears to be a smaller relative of the Formosan Mas coxingi,

and is also closely allied to the Himalayan M.jerdoni Blyth. It

is indeed not impossible that it may be found to intergrade into

the latter.

Of all Muridse the rats of this group seem to be the most
variable both in colour and size, so that it is very difficult to come
to a satisfactory conclusion about their interrelationships. The
present series shows the usual wonderful variability, many shades

of red, yellow, and grey, and all degrees of spininess being found
among them. Speaking generally they tend to fall into two
groups, the one greyish, with white-tipped tail and comparatively

narrow skull, the other reddish with the tail only white below,

and the skull comparatively broad ; but the two groups are not

yet fully differentiated, as intermediate individuals in regard to

each of the differential characters are to be found among the

series. In actual size, like M. coxingi, they do not seem to vary

quite so much as the Bornean examples of the group, to which

reference was made in a paper on the Muridae of that island ''^.

" Very abundant everywhere ; they differ much among them-
selves."

21. Mtjs cheveieei M.-Edw.

Seventeen specimens.

This is the Chinese representative of the common Long-tailed
Field-mouse, Mus sylvaticus.

Judging by the present series, it is rather more constant
in colour than its European relative M. sylvaticus, and its

change from the grey phase to the rufous is carried out more
abruptly than in Europe, so that the intermediate specimens so

commonly caught here do not occur there, while on the other hand

1 P. Z, S. 1882, p. 587.
- Ann. & Mag. N. H. (6) xiv. p. 4.52 (1894).
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specimens may be obtained partly rufous and partly grey, a stage

that I have never seen in European series.

" The common field-mouse of the Kuatun district."

22. Mtjs HAE.TI, sp. n.

Adult and young.
Allied to Mus agrarius, of which it is the Chinese representative.

Size and general appearance very much as in M. chevrieri.

Colour above dull grizzled rufous, not or but little brightening

posteriorly ; under surface dull white, the slaty bases of the hairs

showing through ; line of demarcation on sides fairly sharply

defined. Ears very short, well-haired, blackish, a few minute
silvery hairs intermixed with the black. Dorsal line very indistinct,

scarcely perceptible, very different to the strong and sharply-

deGned line of M. agrarius. Upper surface of hands and feet

white. Tail about as long as the head and body, thin, almost

naked, its scales dark throughout, its minute hairs dark above and
inconspicuously white below.

Skull and dentition not appreciably diffei'ent from those of

M. agrarius.

Dimensions of the type, in skin :

—

Head and body (appareutly stretched), 99 mm. ; tail, 92 ; hind-

foot (wet), 21-5.

Skull : greatest length, 26 ; basilar length, 21 ;
greatest breadth,

13-8 ; length of nasals, 9*6
; interorbital breadth, 4*5

;
palate,

length from henselion, 12 ; diastema, 7*4
;
palatal foramina, 5x2;

length of upper molar series, 3"9.

Type. B. M., No. 98.11.1.18, collected May 4th, 1898, by J. D.
La Touche.

Besides these two specimens from Kuatun the Museum contains

a skill in spirit from Kiii-kiang on the Yang-tse, collected by
Mr. P. W. Styan in 1888, and one from Baksa, Formosa, obtained

by Mr. P. A. Hoist in 1893.

On the other hand a specimen from Mantchuria, although

separable subspecifically \ shows, as might be expected, a much
closer resemblance to the strongly rufous and black-lined Mv^
agrarius than to the South Chinese M. Jiarti.

At Mr. La Touche's suggestion, I have named this species in

honour of Sir Robert Hart, the well-known Inspector-G-eneral of

* Mus AGRARIUS llANTCIIURICUS, Subsp. 11.

Similar to M. a. ti/picus iu all essential respects, but slightly larger, and of a
much brighter, richer, and more uniform rufous above and on the sides, the

grey tone present in typious being quite lost in the rich rufous of the Eastern
form.
Dimensions of the type, in skin :—
Head and body (apparently stretched), 116 mm. ; tail, 78 ; hind foot (wet),

19 ; ear (wet), 14.

Skull : greatest length, 27 ; length of upper molar series, 4"1.

Hab. Mantchuria.
Ti/pe. B. M., No. 83.2.24.1. Collected by Dr. Janskowski, and presented

by the Branicki Museum, Warsaw.
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Chinese Customs, to whose kindness he has been indebted for

many facilities in carrying on his scientific work.

23. Mus PYGM^us M.-Edw.

Three skins and five specimens in spirit.

This is the Eastern representative of the European Harvest-
mouse. Mr. La Touche's specimens, as also an example from
Shanghai sent home by Consul Swinhoe, have tails somewhat
longer than Prof. Milne-Edwards gives in his description of Mus
jpyc/mcmis. The same author gives the hind feet as 18 mm. in

length. In my notes on the type specimen in the Paris Museum,
however, I find that the tail is said to be " doubtfidly perfect,"

and the hind feet are recorded as 13"9 mm., so no doubt 18 is a

misprint for 1 4, a length which quite agrees with \\hat is found in

the Kuatun specimens.

24. MiCEOTUS MELAIfOGASTER M.-Edw.

Ten specimens.
" This appears to be common enough, though I saw only one

live specimen, which my little dog routed out of its run in the

brushwood near the path leading up to the village."

25. Ehizomts sinensis G-ray.

This fine Bamboo-rat seems to be common, as a good number
of specimens have been sent home at various times by Messrs.

La Touche & Kickett.
" Found in the bamboo plantations, about 3000 feet. Toung ones

were brought to us in April, and we bought three very young
ones alive, but they died after a few days' captivity."

26. Lepus sinensis Gray.

Two specimens, presented in 1896.

4. A Revision of the Genera and Species of Fishes of the

Family Mormyrida:. By G. A. Boulenger, F.R.S.

[Eeceived November 3, 1898.]

(Plate LI.)

The numerous additions to the freshwater Fish-Fauna of Africa,
which it has lately been my good fortune to describe, have
necessitated much revision of the work of my predecessors in this
department. With no group was this more necessary than with
the Mot^iyridce.

Although a considerable number of genera have been proposed
and defined in more or less satisfactory manner by Johannes
Mijller, Marcusen, Gill, and Bleeker, the tendency has of late been
to revert to the view of Valenciennes and to unite all the species
under the head Mormyrus, with the exception of GymnarcJivs,
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which latter genus has even been raised, without sufficient

justification, to family rank. Although naturally adverse to the

multiplication of genera, I cannot hesitate, in this case, to restore

most of those previously proposed by the above-mentioned authors,

and even to add to their number, as I am doing in a publication

dealing with the Congo species, which will appear simultaneously

with the reading of this paper. I believe that 1 have succeeded
in giving definitions of the genera clear and precise enough
to greatly facilitate the study of this highly remarkable family.

I can confidently affirm that the genera here admitted are fully

equivalent to, and at least as clearly defined as, those universally

admitted in the families Chipeidce, Cyprinidce, and CJiaracinidce.

The difference between Momiyrus and Hyperopisus, for instance,

is strictly comparable to that between Alhida and Baihythrissa

among the Clupeines ; yet, in the same classification (Giinther's
' Study of Fishes,' 1880), the two former types are not allowed even
the rank of genera, while the two latter are unnecessarily referred

to distinct families.

The union of the genus Mormyrops with Mormynis can have
been suggested only in ignorance of the marked differences in the

vertebral column to which attention was first drawn by Hyrtl.

The vertebral column shows a greater degree of specialization

in the latter than in the former, the posterior prsecaudal vertebrae

being devoid of those remarkable hsemal bridges to the extremity

of which the corresponding ribs are attached, a morphological

difference the importance of which would alone justify generic

separation. Moreover, as also pointed out by Hyrtl, and since con-

firmed by Peters and by Fritsch, the il/orm?/ropes are true carnivores,

like Gymnarchus, while the other Mormyrs feed exclusively or

mainly on vegetable matter and minute animals.

In the more generalized character of the vertebral column,
Mormyrops agrees witli Gymnarchus, and \^'e may regard the latter

as an ultra-specialized, nuguillifoi'm modification of the former,

the other Mormyroids being also modified, but in other directions,

from such a type. This conception is supported by a con-

sideration of other characters. Thus I represent to myself the

hypothetical primitive type of Mormyr as elongate like an
Alhula (1), with the dorsal (2) and anal (3) fins elongate (basally),

large ventral and caudal fins (4), a fairly large mouth (5), and with

the prsemaxillary (6), parasphenoid (7), and glossohyal (8) bones

armed with several rows of small conical teeth. As many as 7
out of these 8 points (1, 2, 3, 4, 5, 7, 8) have been retained by
some of the Mormyropes, no. 2 in common with Gymnarchits ;

no. 6 has been preserved in one genus only, Myomyrvs ; while it

is interesting to observe the interchange in nos. 2 and 3 exhibited

by Momiyrus and Hyperopisus. It is also of importance, as

bearing on this question, to note the reduction in the size of the

caudal fin that takes place within the genus Mormyrops, a feature

which may even lead us to speculate on the possible discovery of

forms that would fill the gap now existing between the Mormyrs
with well-developed homocercal tail and the Gymnarchus, in which,
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concurrently with the loss of the ventral and anal fins, the caudal

fin has been suppressed, the tail terminating in a free, irregularly

segmented, calcified notochordal filament.

Although I have not at present sufficient osteological material

at my command to undertake a thorough study of the skeletons

from a systematic point of view, such characters as I have been able

to observe, on the skeletons of one or two species of each of the

genera and with the aid of the Eontgen rays, through the kind
assistance of Messrs. J. H. Gardiner and J. Green, show that the

generic definitions will be materially strengthened when the number
of vertebrae can be recorded ; this I have therefore now attempted,

perhaps somewhat prematurely, considering the comparatively

small number of species examined in that respect. In most of the

genera, the vertebral column must be divided into three principal

regions :—1. The praecaudal proper ; 2. An intermediate region

with strongly developed ribs attached to closed haemal arches, under
which the posterior portion of the air-bladder extends ; 3. The
caudal proper. The second region does not exist in Mormyrops,
Isichthys, Stomatorhinns, and Gymnarchus. I have ascertained the

number of vertebrae in 15 species belonging to the 11 genera defined

below :

—

Mormyrops anguilloides 24+37=61.
„ zancUrostris 22+ 34= 56,

Petrocephalus bane 9+ 4+ 29=42.
Isichihys henryi 26+ 38=64.
Marcitsenius discorhynchus .... 9+ 5+27^41.

„ plagiostoma 12+ 4+ 30=46.
„ luilvertlii 12+ 5+ 27= 44.

Stomatorhinus microps 14+ 25=39.
Myomyrus macrodon 14+ 4+ 32=50.
GnatJionemits tamandua 12+ 6+ 27=^45.

„ rhynchophorus .... 13+ 4+30=47.
Mormyrus Tcannume 13+ 7+ 30=50.
Hyperopisus hebe 15+ 6+ 38= 59.

Genyomyrus donnyi 13+ 7+29=49.
Gymnarchus niloticus 45+ 75= 120.

That the numbers vary within certain limits need hardly be

added, but so far little has been done in this line of investigation,

except by Hyrtl, who has supplied information on the following

species :

—

Mormyrops anguilloides 23+36=59.
„ deticiosus (zambanenje) .. 23+ 39 = 62.

Petrocephalus bane 9+ 6+ 27=42.
Gnathonemus cyprinoides 13+ 8 + 27=48.
Mormyrus caschive 12+ 7 + 30=: 49.

„ kannume 13+10+ 31=54.
Hyperopisus bebe 16+ 4+35= 55.

Gymnarchus niloticus 47+67^=114.

These results have been utilized in drawing up the generic

diagnoses.

Pboo. Zool. Soc—1898, No. LII. 52
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The sciagraph of Onathonemus rliynchophorus, which is appended
to this paper, shows well the three regions into which the vertebral

column may be divided, and also the so-called Gemmingerian
bones running parallel to the axis, dorsally to the neural spines,

and ventrally to the hfemal spines in that portion of the caudal

region which is occupied by the electric organ. These curious

ossifications, discovered by Gemminger, have been shown by

Hyrtl to be a universal character of the Mormyridce, though not

directly related to the electric organ.

By a curious oversight, the Mormyridce have been referred by
Jordan and Evermann (Fish. N. Amer. i. 1896, p. 114) as an
Order {Scyplwpliori, Cope) to the group Ostariophysi, Sagemehl,

embracing the Silurido', Gymnotidce, Cyprinido', and Characinidxr,

which agree in the co-ossification of the anterior vertebra and
the connection of the air-bladder with the ear through the

Weberian ossicles. Such a character is well known not to exist

in the Mormyrs, which would fall under their definition of the

order Tsospondyli, Cope, but for the absence of the symplectic bone.

The nearest allies of the Mormyrs, giving an idea of the more
generalized type from which they may have been derived, appear

to me to be found in the Alhulidce, as suggested by Valenciennes

in 1846. These possible ancestors of the Mormyrs belong to the

most generalized forms of Clupeines, i. e. those most affine to the

Amioid Ganoids, having retained the muscular conus arteriosus

with two rows of valves, as first shown by Stannius in 1846 ;

whilst the nearly related lowly Clupeines, the Chirocenh-idce and
the Elopidce, are unique in the retention of two other ' Ganoid

'

characters, viz., the spiral fold of the intestine in the former, and
the gular plate in the latter.

The family il/oc?n?/nf?<:e maybe defined as Isospondylous Physos-
tomes with coalesced prsemaxillary bones, parietals separating the

frontals from the supraoccipital', with a cavity on each side of the

pai'ietals leading into the interior of the skull and covered with a

thin lid-like bone, with the subopercular small, if present, and
without symplectic bone ^. Opercular bones concealed under the

skin
;

gill-clefts narrow.

These Fishes, of w'hich 73 species are described in this paper,

are restricted to the fresh waters of Africa, from the Nile and
Senegal to Angola, Lake Ngami, and the Zambesi. The Congo
has yielded more species than any other river, viz. 34.

A great deal has been published on their anatomy and physiology
;

the principal contributions are recorded below. Unfortunately
nothing as yet has been observed on their breeding-habits and
development, and we do not know whether the young pass through

^ Giintber's statement (Cat. ri. p. 214) " Single parietal bone " can only be
accounted for by a mis-rendering of Valenciennes's description (xix. p. 234)

:

" En arriere des frontaux nous voyons deux petits pari^taux se toucher, comma
dans les carpes et comma dans les aloses, pour former une espece de plaque
impaire sur la voiite du crane."

^ In the two latter points they agree with the Siluroids, to which they bear,

however, no relationship.
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a larval stage, analogous to that of the Murcenidce, as ascertained

hy 0. H. Gilbert to be normal in Albula, which, as stated above,

may be considered as the nearest ally of the Mormyridce.

Principal Anatomical and Physiolojical References.

Hetjsi'n^gee, C. F. Bemerkungen iiber das Gehorwerkzeug de«

Mormyrus cyprinoides, . . . &c. Arch. f. Anat. u. Physiol.

1826, pp. 324-327, pi. iv.

Eedi, M. p. Ueber das Gehirn der Pischgattung Mormyrus.
Munch. Gelehrt. Anz. xxiii. 1846, pp. 403-407.

Beschreibung des Skeletes des Gymnarchus niloticus. Abh.
Bayer. Akad. v. 1847, pp. 209-252, pi. v.

Gemmin-gee, M. Elektrisches Organ von Mormyrus, &c. Dissert.

Inang., Miiuchen, 1847.
Koi/LiKEE, A. Ueber die elektrischen Orgaue des Mormyrus

longipinnis, Eiipp. Bar. zootom. Anst. Wiirzburg, 1849,

pp. 9-13.

PoEG, —. Eemarques sur I'appareil pulmonaire du Gymnarchus
niloticus. Ann. Sci. Nat. (2) xx. 1853, pp. 151-154.

Dttvee^ot, G. L. Note additionnelle. T. c. pp. 154-162, pi. v.

EcKEE, A. Anatomische Beschreibung des Gehirns vom Karpfen-
artigen Nil-Hecht, Mormyrus cyprinoides. Leipzig : 1 854,
4to, 12 pp., 1 pi.

PiscHEE, L. Ueber das Gehororgan der Pischgattung Mwmyrus.
Inauguraldissert., Preiburg i. Br. 1854, 4to, 36 pp., 1 pi.

Htetl, J. Anatomische Mittheilungen iiber Mormyrus und
Gymnarchus. Denkschr. Akad. Wien, xii. 1856, pp. 1-22,

pis. i.-vi.

Maectjsen, J. Die Pamilie der Mormyriden. Eine anatomisch-

zoologische Abhandlung. Mem. Acad. St. Petersb. (7) vii.

No. 4, 1864, 162 pp., 5 pis.

Babuchin, a. Beobachtungen und Versuche am Zitterwelse und
Mormyrus. Arch. f. Physiol. 1877, pp. 250-274, pi. vi.

Sandees, a. Contributions to the Anatomy of the Central Nervous
System in Vertebrate Animals. I. On the Brain of the

Mormyridce. Phil. Trans, clxxiii. 1882, pp. 927-959,
pis. lix.-lxiii.

Peitsch, G. Zur Organisation des Gymnarchus niloticus. Sitzb.

Akad. Berl. 1885, pp. 119-129, figs.

"Weitere Beitrage zur Kenntniss der schwach elektrischen

Pische. Op. cit. 1891, pp. 439-460, figs.

Du Bois Eeymond, E. Vorlaufiger Bericht iiber die von Prof.

Gustav Pritsch angelegten neuen Untersuchungen an
elektrischen Pischen. T.c. pp. 111-114.

Peitsch, G. On the Origin of the Electric Nerves in the Torpedo,
Chymnotus, Mormyrus, and Malapterurus. Eep. Brit. Assoc.

1892, pp. 757 & 758 (1893).

Ogiteff, J. Einige Bemerkungen iiber den Bau des schwach
elektrischen Organs bei den Mormyriden. Zeitschr. wiss.

Zool. Ixiv. 1898, pp. 565-595, pi. xviii.

52*
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Synopsis of the Genera,

I. Ventral, anal,and caudal fins present ; teeth on

the parasphenoid and on the tongue.

A. A single series of teeth in each jaw.

1. 12 or more teeth in each jaw.

Mouth terminal or subinferior, anterior to the

vertical of the eyes; body elongate ; anal longer

than dorsal : nostrils moderately far apart,

remote from the eye 1. Mormyrcyps 3 .
Mull.

Moxith inferior, below the eye ; body short ; nostrils

close together, close to the eye 2, Petrocephalus Marc.

2. No more than 10 teeth in each jaw.

a. Palatal and lingual teeth minute,

conical.

a. Mouth inferior or subinferior, below

the level of the eyes.

* Body much elongate, eel-like

;

ventrals nearer anal than pec-

torals 3. Isickfhys GUI.

»* Body short or moderately elongate

;

ventrals equally distant from
pectorals and from anal, or

nearer the former.

Teeth small, truncate or notched ; posterior nostril

remote from the mouth 4. Marctisenim QilL

Teeth small, bicuspid
;

posterior (lower) nostril

close to the mouth 5. Stomatorhimis Blgr.

Upper teeth small, conical; mandibular teeth com-

pressed, mediao pair very large, incisor-like;

nostrils close together 6. Myomyrus Blgr.

j3. Mouth terminal.

Dorsal and anal not very vmequal in length 7. Gnathonemus Gill.

Dorsal at least 2| as long as anal 8. Mormyrus L.

b. Palate and tongue with a pavement of

large spheroid teeth; dorsal short,

anal very long ...,, 9. Hyperopisiis QiiW.

B. Teeth in the jaws disposed in several rows

forming villiform bands ; dorsal and anal

nearly equally developed 10. Genyomyrus 'S>\gr.

II. Ventral, anal, and caudal fins absent ; body eel-

like ; palate and tongue toothless 11. Gymnarchiis C\i\.

1. MOEMTEOPS.

Mormyrus, part., Linn. Syst. Nat. i. p. 522 (1766).

Mormyrops, part., J. Miiller, Arch, f . Nat. 1843, p. 324 ; Giiath.

Cat. vi. p. 223 (1866).

Mormyrops, Gill, Proc. Ac. Philad. 1862, p. 139 ; Peters, Eeise

n. Mossamb. iv. p. 88 (1868); Bonleng. Ann. Mus. Congo, Zool, i.

1898, p. 2.

Oxymormyrus, Bleek. Versl. Ak. Amsterd. (2) viii. 1874, p. 367.

Teetli in the jaws conical, truncate, or notched, forming a single

complete series on the entire edge of both jaws (12-36 in each)

;

minute conical teeth on the parasphenoid and on the tongue;
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mouth terminal or subinferior. Nostrils moderately far apart,

remote from the eye. Body more or less elongate ; ventrals

equally distant from pectorals and from anal, or nearer the former.

Anal longer than dorsal. Vertebrje 56-62 (22-24+ 34-39),

Synopsis of the Species.

I. Caudal peduncle 2 to 2-^ as long as deep, ^ to ^

length of head.

A. 20-36 teeth in each jaw ; head at least

nearly twice as long as deep ; lat. 1. 85-96.

D. 21-27 ; A. 41-51 ; 16-18 scales round caudal
peduncle; depth of body 5-6 times in total

length; head nearly twice as long as deep 1. delieiosics Tue&oh,

D. 26-28; A. 39-42; 20 scales round caudal
peduncle ; depth of body 5-6^ times in total

length ; head nearly twice as long as deep 2. anguilloidcs L.

D. 26 ; A. 39 ; depth of body 7 times in total

length; head more than twice as long as deep ... 3. longicejps Gthr.
D. 26 ; A. 43 ; depth of body 7f times in total

length ; head nearly twice as long as deep 4. breviceps Stdr.

B. 12-16 teeth in each jaw.

1. Dorsal 19-21.

Snout much produced, tubiform, straight ; head 2^
2| as long as deep. Anal 36-39 ; lat. 1. 70-74... 5. zanclirostris Gthr.

Snout short ; head twice as long as deep. Anal
35-37 ; lat. 1. 80-93 6. engystoma Blgr.

2. Dorsal 30 ; snout short ; head not twice

as long as deep.

A. 40, originating a little in advance of dorsal,

and slightly nearer head than base of caudal ... 7. iyiasuianus'S\%'c,

A. 47, originating considerably in advance of

dorsal, and at nearly equal distance from end of

snout and base of caudal 8. SM-e»oicfes Blgr.

II. Caudal peduncle not longer than deep, \-\
length of head ; 12-16 teeth in each jaw.

D. 29 ; A. 48 ; lat. 1. 80 ; depth of body 6 times in

total length 9. liiieolatus 'Blgv.

D. 34-37 ; A. 50-69 ; lat. 1. 100-105 ; depth of

body 65-6^ times in total length 10. mariw Schilth.

D. 45 ; A. 70 ; lat. 1. 102 ; depth of body a little

more than 6 times in total length 11. microstoma Blgr.

D. 43 ; A. 63 ; lat. 1. 95; depth of body 8^ times in

total length 12. atienuatics'Blgv.

1. MOEMTBOPS DELICIOSITS.

Oxyrhynchus cleliciosus, Leach, in Tuckey, Exped. E. Zaire,

p. 410 (1818).

Mormyrus tucJceyi, Cuv. & Val. xix. p. 263 (1846).
Mormyrus zamhanenje, Peters, Mon. Berl. Ac. 1852, p. 275

Guuth. Proc. Zool. See. 1896, p. 224.

Mormyrops tuckeyi, Marcusen, Bull. Ac. St. Petersb. xii. 1854,

p. 14.

Mormyrops deliciosus, Griinth. Cat. vi. p. 224 (1866) ; Steind.

Sitzb. Ak. Wien, Ixi. i. 1870, p. 555, pi. v. fig. 1 ; Perugia, Ann.



782 MR. G. A. BOTTLENGER ON THE FISHES [NoV. 15

Mus. Genova, (2) x. 1892, p. 976 ; Steind. Notes Leyd. Mus. xvi.

1894, p. 65.

Mormyroiis zambanenje, Griinth. 1. c.

Mormyrus {Mormyrops) zambanenje, Peters, Eeise n. Mossamb.

iv. p. 88, pi. XV. fig. (1868).

Mormyrus (Mormi/rops) swanenhurqi, Schilthuis, Tijds. Nederl.

Dierk. Ver. (2) iii. 1891, p. 91.

Depth of body 5 to 6 times in total length, length of bead 3| to

4|. Head nearly twice as long as deep, upper profile slightly

concave ; snout rounded
;

jaws equal ; u'idth of mouth nearly

equal to length of snout ; teeth truncate or conical in the adult,

more or less distinctly notched in the young, 24 to 35 in each

jaw; eye small, situated in the anterior third of the head, its

diameter 2 (young) to 4 times in length of snout, 2 to 3 times in

interorbital width. Dorsal 21-27, g length of anal or a little

more, originating 2 to 2| as far from the end of the snout as from

the base of the caudal. Anal 41-51, originating considerably in

advance of dorsal (its 12th to 16th ray corresponding to the first

dorsal ray), and a little nearer head than root of caudal. Pectoral

I to ^ length of head, ventral | to g. Caudal rather small, densely

scaled, with rounded lobes. Caudal peduncle twice as long as deep,

^ to f length of head. 85-96 scales in the lateral line, ^^ in a

transverse line on the body, 23-26 in a transverse line between

dorsal and anal, 16 or 18 round caudal peduncle. Olive above,

silvery beneath.

Total length 1230 milUm.

Senegal, Congo, Zambezi, L. Nyassa, Webi Shebeli and Juba.

2. MORMYEOPS JlNGTJILLOIDES.

Mormyrus anquilloides,ljmn. Mus. Ad. Frid.ii. p. 110(1764), and

S. N. i. p. 522 (1766) ; GeofEr. Descr. Egypte, Poiss. p. 274,

pi. vii. fig. 2 (1829) ; Cuv. & Val. xix. p. 258 (1846) ; Marcusen,

Mem. Ac. St. Petersb. (7) vii. 1864, no. 4, p. 132.

Mormyrus dendera, Lacep. Hist. Poiss. v. p. 621 (1803).

Mormyro^is anguilloides, Marcusen, Bull. Ac. St. Petersb. xii.

1854, p. 14 ; Giintb. Cat. vi. p. 223 (1866).

Marcusenius anguilloides. Gill, Proc. Ac. Philad. 1862, p. 444.

Depth of body 5 to 6i times in total length, length of head 4.

Head nearly twice as long as deep, upper profile slightly concave ;

snout rouuded, the upper jaw a little longer than the lowei- ; width

of mouth less than length of snout ; teeth more or less distinctly

notched, 22 or 24 in each jaw ; eye small, situated in the anterior

third of the head, its diameter 2^ in length of snout, 2 in inter-

orbital width. Dorsal 26-28, f length of anal, originating twice

as far from the end of the snout as from the base of the caudal.

Anal 39-42, originating considerably in advance of the dorsal (its

10th or 11th ray corresponding to the first dorsal ray), and at

equal distance from head and root of caudal. Pectoral nearly

I length of head, ventral ^. Caudal rather small, scaled at the
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base, with rounded lobes. Caudal peduncle twice as long as deep,

1 length of head. 93-95 scales in the lateral line, ^r^^^j ^^ ^ trans-

verse line on the body, 25-27 in a transverse line between dorsal

and anal, 20 round caudal peduncle. Olive above, bluish white

beneath.

Nile.

3. MOEMTEOPS LONGICEPS.

Mormyrops lonyiceps, Giinth. Ann. & Mag. N. H. (3) xx. 1867,

p. 117.

Depth of body 7 times in total length, length of head 4, Head
very low and elongate, more thau twice as long as deep ; upper

jaw somewhat longer than the lower ; teeth truncate and notched
at the apex, f f ; eye very small, situated in the anterior third of

the head. Dorsal 26, more than half as long as anal. Anal 39.

Lat. 1. 90. Coloration uniform.

Total length 280 miUim.

Bossumprah Eiver, Gold Coast.—The type specimen, which

should be in the Liverpool Museum, could not be found by
Dr. H. O. Forbes, to whom I applied for information respecting it.

4. MoEMTEOPS BEETICEPS.

Mormyrops hreviceps, Steind. Notes Leyd. Mus. xvi. 1894, p. 66,

pi. i. fig. 2.

Depth of body 7| times in total length, length of head 5|.

Head nearly twice as long as deep, upper pi'ofile slightly concave;

snout rounded, the upper jaw a little longer than the lower ; teeth

truncate or shghtly notched, 20 in each iaw ; eye small, its diameter

2 in length of snout. Dorsal 26, | length of anal, originating

considerably nearer base of caudal than head. Anal 43, originating

considerably in advance of dorsal (its 13th ray corresponding to

the first dorsal ray), and a little nearer head than base of caudal.

Pectoral a little more than | length of head, ventral §. Caudal

rather small, with rounded lobes. Caudal peduncle 2| as long

as deep, | length of head. 90 scales in the lateral line.

Total length 355 millim.

St. Paul E., Liberia.—Type in Leyden Museum.

5. MORMTEOPS ZAIfCLIEOSTEIS.

Mormyrus zandirostris, Griinth. Ann. & Mag. N. H. (3)xx. 1867,

p. 114, pi. ii. fig. B.

Mormyrops zandirostris, Bouleng. Ann. Mus. Congo, Zool. i.

1898, p. 3.

Depth of body 6g to 7 times in total length, length of head 3| to

4 times. Head 2g to 2| as long as deep ; snout much produced,

tubiform, nearly as long as postorbital part of head ; mouth terminal,

very small; teeth truncate, 14 in each jaw; eye very small,

situated in the anterior half of the head, its diameter i to | inter-

orbital width. Dorsal 20-21, g length of anal, originating 3 to 3|
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times as far from the head as from the base of the caudal. Anal
36-39, originating considerably in advance of dorsal (its 12th to

l-ith ray corresponding to the first dorsal ray), and at nearly equal

distance from head and base of caudal. Pectoral f length of head,

ventral |. Caudal small, densely scaled in its basal half, with
rounded lobes. Caudal peduncle twice as long as deep, 3 length

of head. 70-74 scales in the lateral line, ,4^ in a transverse line
' 14-16

on the body, 14 or 15 in a transverse line between dorsal and anal,

12 round caudal peduncle. Dark brown.
Total length 270 millim.

Gaboon, Ogowe.

6. MOBMTEOPS ENGTSTOilA.

Mormyrops engystoma, Bouleug. Ann. Mus. Congo, Zool. i. 1898,

p. 3, pi, i. fig. 1.

Depth of body 7 to 7| times in total length, length of head 4|
to 5. Head nearly twice as long as deep, with straight declivous

upper profile ; snout rounded, projecting a little beyond the mouth ;

^^ idth of mouth hardly | length of snout ; teeth notched, 12 in

each jaw ; eye very small, situated in the anterior third of the head,

its diameter 3 times in length of snout, 2| to 3 times in inter-

orbital width. Dorsal 19-20, ^ length of anal, originating twice

as far from the end of the snout as from the base of the caudal.

Anal 35-37, originating considerably in advance of dorsal (its 9th
ray corresponding to the first dorsal ray), and equally distant from
Lead and base of caudal. Pectoral f length of head, ventral f.
Caudal rather small, scaled at the base, with rounded lobes.

Caudal peduncle 2 to 2^ as long as deep, 5 to | length of head.

80-93 scales in the lateral liue, |^^ in a transverse line on the body,

18-19 in a transverse line between dorsal and anal, 16 round
caudal peduncle. Pale brown, speckled with darker.

Total length 145 millim.

Lower Congo.

7. MOBMTBOPS MASriANUS.

Mormyrops masuianus, Bouleng. Ajin. Mus. Congo, Zool. i. 1898,
p. 4, pi. ii. fig. 1.

Depth of body 6 times in total length, length of head 4|.
Head 1| as long as deep, with straight, declivous upper profile;

snout rounded, projecting a little beyond the mouth ; width of

mouth a little greater than length of snout; teeth truncate, 12 in

the upper jaw, 14 in the lower ; eye very small, situated in the

anterior third of the head, its diameter 3 times in length of snout
or interorbital width. Dorsal 30, 4 length of anal, originating

] g as far from the end of the snout as from the base of the caudal.

Anal 40, originating a little in advance of dorsal (its 7th ray
corresponding to the first dorsal ray), and slightly nearer head
than base of caudal. Pectoral | length of head, ventral 5,

Caudal rathpr small, densely scaled, with rounded lobes. Caudal
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peduncle 2^ as long as deep, | length of head. 93 scales in the

lateral line, ^ in a transverse line on the body, 21 in a transverse

line between dorsal and anal, 18 round caudal peduncle. Pale

brownish.

Total length 410 milhrn.

Upper Congo.

8. MOEJITEOPS SIEENOIDES.

Mormyrops sirenoides, Bouleug. Ann. Mus. Congo, Zool. i. 1898,

p. 4, pi. i. fig. 2.

Depth of body 7 times in total length, length of head 6. Head

H as long as deep, with straight, declivous upper profile ;
snout

rounded, projecting a little beyond the mouth ; width of mouth
greater than length of snout; teeth truncate, 12 in each jaw ; eye

very small, situated in the anterior third of the head, its diameter

3 times in length of snout, 4 times in interorbital width. Dorsal

30, I length of anal, originating Ig as far from the end of the

snout as from the base of the caudal. Anal 47, originating

considerably in advance of dorsal (its 14th ray corresponding to

the first dorsal ray), and at nearly equal distance from end of snout

and root of caudal. Pectoral a little more than j length of head,

ventral g. Caudal small, densely scaled, with rounded lobes.

Caudal pedimcle 2i as long as deep, | length of head. 90 scales

in the lateral line, ^^ in a transverse line on the body, 20 in a

transverse line between dorsal and anal, 18 round caudal peduncle.

Uniform dark brown, somewhat lighter beneath.

Total length 630 millim.

Upper Congo.

9. MOEMYEOPS LINEOLATUS.

Mormyrops lineolatus, Bouleng. Ann. Mus. Congo, Zool. i. 1898,

p. 5, pi. ii. fig. 2.

Depth of body 6 times in total length, length of head nearly 5

times. Head 1| as long as deep, upper pi'ofile slightly concave ;

snout rounded ; jaws equal ; width of mouth nearly equal to length

of snout ; teeth truncate, 16 in each jaw ; eye very small, situated

in the anterior third of the head, its diameter 3 times in length of

snout, 2| in interorbital width. Dorsal 29, f Lngth of anal,

originating 1| as far from the end of the snout as from the base of

the caudal. Anal 48, originating considerably in advance of dorsal

(the 11th ray corresponding to the first dorsal ray), and a little

nearer head than root of caudal. Pectoral | length of head,

ventral not quite 5. Caudal small, densely scaled, with rounded
lobes. Caudal peduncle as long as deep, -J- length of head. 80

scales in the lateral line, 55 in a transverse line on the body, 23 in

a transverse line between dorsal and anal, 16 round caudal

peduncle. Pale brown, with dark lines along the series of scales.

Total length 400 milUm.

Upper Congo.
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10. MOEMYEOPS MAEI.E.

Mormynis {Mormyi-ops) marice, Schilthuis, Tijdschr. Ned. Dierk.
Ver. (2) iii. 1891, p. 92.

Mormijrops marm, Bouleng. Ann. Mus. Congo, Zool. i. 1898, p. 3.

Depth of body 5g to 6g times in total length, length of head 4
to 5 times. Head neai'ly twice as long as deep, with slightly

concave upper profile ; snout rounded, jaws equal ; width of

mouth a little less than length of snout; teeth truncate, 14 or 16
in each jaw ; eye very small, situated in the anterior third of the
head, its diamett-r '^ or 4 times in length of suout, 2| to 3| times
in interorbital width. Dorsal 34-37, | to f length of anal, origi-

nating at equal distance from the head and the base of the caudal,

or a little nearer the latter. Anal 50-59, originating in advance
of dorsal (its 8th or 9th ray corresponding to the first dorsal ray),

and much nearer base of caudal than end of snout. Pectoral |
length of head, ventral j to f . Caudal very small, scaled at the
base, with rounded lobes. Caudal peduncle not longer than deep,

^ to -^ length of head. 100-105 scales in the lateral line, ^^ in a

transverse line on the body, 28-31 in a transverse line between
dorsal and anal, 22-24 round caudal peduncle. Whitish, uniform
or finely speckled with brown.

Total length 300 miUim.
Lower Congo.

11. MOEMYKOPS MICROSTOMA.

Mormyrops microstoma, Bouleng. Ann. Mus. Congo, Zool. i.

1898, p. 6, pi. i. fig. 3.

Depth of body 63 times in total length, length of head 4|-.

Head twice as long as deep, with straight upper profile ; snout

rounded, projecting beyond the mouth ; width of mouth |- length

of snout ; teeth truncate, 14 in each jaw ; eye moderate, its dia-

meter 1| in length of snout, 2 in interorbital width. Dorsal 45,

nearly | length of anal, originating nearly twice as far from the

end of the snout as from the base of the caudal. Anal 70,

originating considerably in advance of dorsal (its 17th ray corre-

sponding to the first dorsal ray), and nearer the head than base of

caudal. Pectoral g length of head, ventral nearly g. Caudal very

small, scaled at the base, with rounded lobes. Caudal peduncle
hardly as long as deep, ^ length of head. 102 scales in the lateral

line,
Y5

in a transverse line on the body, 16 in a transverse line

between dorsal and anal, 14 round caudal peduncle. Blackish

brown.
Total length 165 millim.

Upper Congo.

12. MOKMXROPS ATTENUATUS.

Mormyrojjs attenuatus, Bouleng. Ann. Mus. Congo, Zool. i. 1898,

p. 6, pi. i. fig. 4.

Depth of body 8| times in total length, length of head 6^.
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Head nearly twice as long as deep, upper profile straight, declivous
;

snout rounded, projecting a little beyond the mouth ; width o£

mouth I length of snout ; teeth truncate, 12 in the upper jaw, 14

in the lower ; eye small, situated in the anterior third of the head,

its diameter 2^ times in length of snout or interorbital width.

Dorsal 43, | length of anal, originating a little nearer base of

caudal than head. Anal 63, originating considerably in advance of

dorsal (its 14th ray corresponding to the first dorsal ray), and at

equal distance from end of snout and base of caudal. Pectoral

a little more than ^ length of head, ventral nearly f . Caudal very

small, scaled at the base, with rounded lobes. Caudal peduncle

hardly as long as deep, ^ length of head. 95 scales in the lateral

line,
Jl

in a transverse line on the body, 18 in a transverse line

between dorsal and anal, 16 round caudal peduncle. Whitish,

finely speckled with brown.
Total length 410 millim.

Upper Congo.

2. Petbocephalus.

Petroceplialus, part., Marcusen, Bull. Ac. St. Petersb. xii. 1854,

p. 14, and Mem. Ac. St. Petersb. (7) vii. 1864, no. 4, p. 111.

Petrocephalus, Gill, Proc. Ac. Philad. 1862, p. 443 (1863);

Bouleng. Ann. Mus. Congo, Zool. i. 1898, p. 2.

Teeth in the jaws bicuspid, forming a single complete series on

the entire edge of both jaws (10-24 in the upper jaw, 18-36 in

the lower) ; minute conical teeth on the parasphenoid and on the

tongue ; mouth inferior, situated below the eyes. Nostrils close

together, close to the eye. Body short ; ventrals nearer pectorals

than anal. Dorsal and anal not very unequal in leugth. Vertebrae

42 (9 + 4-6 + 27-29).

Synopsis of the Species.

I. Dorsal 29-33 ; Anal 33-37 ; 12 scales round caudal

peduncle ; lat. 1. 40-50.

Width of mouth J-J length of head ; caudal peduncle

|-4 length of head 1. baueLacep.

Width of mouth f length of head ; caudal peduncle f-f
length of head 2. sauvaffUBlgr.

II. Dorsal 20-28.

A. 10 or 12 scales round caudal peduncle.

D. 20-25; A. 31-33; lat. 1. 39-40 3. boveiC.&\.
D. 21-24; A. 28-30; lat. 1. 37; I scales in a series

between dorsal and anal ; caudal peduncle 2^-3 times

as Ions as deep 4. balayi8a.\xv.

D. 24-28 ; A. 30-33 ; lat. 1. 38-42
; ^^ scales in a

series between dorsal and anal ; caudal peduncle 3

times as long as deep 5. simtis Sauv.
12

D. 27 ; A. 29 ; lat. 1. 40 ; — scales in a series between

dorsal and anal ; caudal peduncle 2^ as long as deep . 6. gliroides Vincig.

B. 16 scales round caudal peduncle.

D. 20-22; A. 25-29; lat. 1. 37^0 7. catostoma Qtths.
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1. Petkooephalus bane.

Mormyrus bane, Lacep. Hist. Poiss. v. p. 620 (1803) ; Cuv. &
Val. xix. p. 276 (1846) ; Giinth. Cat. vi. p. 220 (1866).

Mormyrus cyprinoides (non L.), Geoffr, Descr. Egypte, Poiss.

p. 277, pi. viii. tigs. 3 & 4 (1829).
Mormyrus dequesne, Cuv. & Val. t. c. p. 281.

? Mormyrus joannisii, Cuv. & Val. t. c. p. 282.

Mormyrus ehrenheryii, Cuv. & Val. t. c. p. 283.

Petroceplicdus bane, Marcusen, Bull. Ac. St. Petersb. xii. 1854,

p. 14, and Mem. Ac. St. Petersb. (7) vii. 1864, uo. 4, p. 146.

Petroceplicdus dequesne, Marcusen, Bull. p. 14.

? Petrocephalus de jocinnis, Marcusen, 1. c.

Petrocephalus ehrenbergii, Marcusen, 1. c.

Deptb of body 2h to 3^ times in total length, length of head 3|
to 4. Head as long as deep, rounded ; snout very short, ^ to ^
length of head, rounded, projecting beyond the mouth ; mouth
situated below the eye, its width ^ to 5 length of head ; teeth bi-

cuspid, 14-22 io the upper jaw, 22-30 in the lower ; nostrils

close together, close to the eye and on a level with its lower

border ; eye large, longer than the snout, at least § interorbital

Avidth. Dorsal 29-33, originating above 6th to 10th ray of anal,

its length 1| to 2 in its distance from head. Anal 34-37, equally

distant from base of ventral and from base of caudal. Pectoral

pointed, f length of head, twice as long as ventral, and extending

beyond base of latter. Caudal with pointed lobes. Caudal peduncle

2^ to 3 times as long as deep, | to | length of head. 40-50 scales

in the lateral line, ^^ in a transverse hne on the body, ^^^ in a

transverse line between dorsal and anal, 12 round caudal peduncle.

Silverv, greyish on the back.

Total length 195 millim.

Nile.

2. Petrocephalus sauvagii.

Mormyrus {Petrocephalus) sauvagii, Bouleng. Ann. & Mag. N. H.
(5) xix. 1887, p. 149.

Depth of body 3 to 3| times in total length, length of head 3|
to 4. Head as long as deep, with straight, descending upper
profile ; snout very short, ^ to i length of head, obliquely truncate,

projecting beyond the mouth ; mouth situated below the anterior

border of the eye, its width ^ length of head ; teeth bicuspid, 20-
24 in the upper jaw, 28-30 in the lower ; nostrils close together,

close to the eye ; eye large, its diameter greater than length of

snout, nearly equal to interorbital width. Dorsal 29-31, originating

above 4th or 5th ray of anal, its length a little more than half its

distance from head. Anal 35-36, equally distant from base of

ventral and base of caudal, or slightly nearer latter. Pectoral

pointed, about | length of head, twice as long as ventral, and
extending beyond base of latter. Caudal scaled at the base, with

pointed lobes. Caudal peduncle 3 times as long as deep, f to |
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10-11
length of head. 40-46 scales in the lateral line, ^^ in a trans-

verse line on the body, j^-jg in a transverse line between dorsal

and ana], 12 round caudal peduncle. Plumbeous above.

Total length 190 millim.

Lower Congo, Old Calabar.

3. Peteocephaltts bovei.

Mormyrus hovei, Cuv. & Val. xk, p. 283 (1846) ; Griinth, Cat. vi.

p. 221 (1866) ; Steind. Sitzb. Ak. Wien, Ixi. i. 1870, p. 553.

Petrocephalus hovei, Marcusen, Bull. Ac. St. Petersb. xii. 1854,

p. 14.

Shape of head and body as in M. ham ; depth of body about 3|
times in total length. Dorsal 20-25 ; anal .31-33. 39-40 scales

in the lateral line.

Nile, Senegal.—This species is only known to me from the

accoimts given by Valenciennes and by Steindaehner.

4. Petjbocephalus balati.

Petrocephalus halayi, Sauvage, Bull. Soc. Philom. (7) vii. 1883,

p. 159.

Mormyrus amhlystoma, Giinth. Ann. & Mag. N. H. (6) xvii.

1896, p. 281, pi. xiv. fig. A.

Depth of body 2f times in total length, length of head 3|.
Head as long as deep, with convex upper profile ; snout very short,

^ length of head, obliquely truncate, projecting beyond the mouth;
mouth situated below anterior border or centre of eye, its width g
length of head ; teeth bicuspid, 20-24 in the upper jaw, 30-36 in

the lower ; nostrils close together, close to the eye ; eye large,

its diameter greater than length of snout, | interorbital width.

Dorsal 21-24, originating above 4th or 5th ray of anal, its length

nearly g its distance from head. Anal 28-30, slightly nearer

base of caudal than base of ventral. Pectoral pointed, |
length of head, 1| length of ventral, extending beyond base of

latter. Caudal scaled at the base, with pointed lobes. Caudal
peduncle 2| to 3 times as long as deep, f to | length of head.

35-37 scales in the lateral line, jj^ in a transverse line on the

body, ^ in a transverse line between dorsal and anal, 10 or 12

round caudal peduncle. Brown above, silvery below ; a dark spot

at base of caudal, and another below origin of dorsal.

Total length 145 millim.

Ogowe, Congo.

5. Peteocephaius simtjs.

Petrocephalus simus, Sauvage, Bull- Soc. Philom, (7) iii. 1878,

p. 100.

Mormyrus {Petrocephalus) simus, Sauvage, N. Arch. Mus. (2) iii.

1880, p. 51, pi. ii. fig. 3.

Mormyrus tenuicauda, Steind. Notes Leyd. Mus. xvi. 1894
p. 69, pi. iv. fig. 1.
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Mormyrus simus, Griinth. Ann. & Mag. N. H. (6) xvii. 1896,

p. 282.

Depth of body 24 to Sj times in total length, length of head
4 to 4^. Head as long as deep, with convex upper profile ; snout

very short, i length of head ; obliquely truncate, projecting beyond
the mouth ; mouth situated below the anterior border of the eye,

its width J^ to I length of head; teeth bicuspid, 14-18 in the

upper jaw, 20-24 in the lower ; nostrils close together, in front

of the eye ; eye rather large, a little longer than the snout,

§ interorbital width. Dorsal 24-28, originating above 5th to 7th

ray of anal, its length 1| to 2 in its distance from head. Anal
30-33, equally distant from base of ventral and from base of

caudal. Pectoral pointed, i length of head, twice as long as

ventral, extending beyond base of latter. Caudal scaled at the

base, with pointed lobes. Caudal peduncle 3 times as long as deep,

I to 4 length of head. 38-42 scales in the lateral line, j|^ in a

transverse series on the body, jj^, in a transverse series between

dorsal and anal, 12 round caudal peduncle. Brown above, silvery

beneath ; anterior part of dorsal blackish.

Total length 120 millim.

Ogowe, Liberia.

6. Peteocephalus glieoides.

Mormyrus gliroides, Vincig. Ann. Mus. Genova, (2) xvi. 1897,

p. 353.

Depth of body 24 times in total length, length of head 3|.

Head nearly as long as deep ; snout prominent, rounded, hardly ^
length of head ; mouth interior, situated below anterior third of

eye, its width i length of head ; teeth bicuspid, 14 in the upper
jaw, 24 in the lower ; eye moderate, slightly shorter than the

snout, I length of head, g interorbital width. Dorsal 27, origi-

nating above 3rd ray of anal, at equal distance from head and
base of caudal. Anal 29, equally distant from base of ventral and
from base of caudal. Pectoral pointed, | length of head. Caudal
peduncle 2| as long as deep. About 40 scales in the lateral

line,
fl

in a transverse line on the body, |-| in a transverse line

between dorsal and anal, 12 round caudal peduncle. Greyish
above, yellowish beneath.

Total length 125 millim.

Between Ganana and Lugh, Somaliland.—I am indebted to the

kindness of Prof. Gestro for the loan of the type specimen,
preserved in the Genoa Museum.

7. Pbteocephaltts catostoma.

Mormyrus catostoma, Giinth. Cat. vi. p. 222 (1866).

Depth of body 3 to 3g times in total length, length of head 3|
to 3|. Head as long as deep, with convex upper profile ; snout
very short, ^ length of head, obliquely truncate, projecting beyond
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the mouth ; mouth situated below the eye, its width | length o£

head ; teeth bicuspid, 12-14 in the upper jaw, 18-20 in the lower;
nostrils close together, close to the eye ; eye large, longer than the
snout, at least | interorbital width. Dorsal 20-22, originating
above 4th or 5th ray of anal, its length hardly half its distance
from head. Anal 25-29, equally distant from base of ventral
and from base of caudal. Pectoral pointed, nearly | length of

head, twice as long as ventral, and extending beyond base of latter.

Caudal with pointed lobes. Caudal peduncle 2i to 3 times as long
as deep, almost as long as head. 37-40 scales in the lateral line,

jg:^ in a transverse line on the body, ^^ in a transverse line

between dorsal and anal, 16 round caudal peduncle. Silvery,

back blackish.

Total length 55 millim.

Eovuma Eiver and Lake Nyassa.

3. ISICHTHYS.

Isichthys, Gill, Proc. Ac. Philad. 1862, p. 444 (1863); Bouleng.
Ann. Mus. Congo, Zool. i. 1898, p. 2.

Teeth rather large, few, 5-6 in the upper jaw, 6 in the lower

;

minute conical teeth on the parasphenoid and on the tongue

;

mouth subinferior, below the level of the eye. Body much elon-
gate ; ventrals much nearer anal than pectorals. Dorsal a little

longer than anal. Vertebrae 64 (26 -f 38).

1. Isichthys heneyi,

Isichthys henryi, Gill, Proc. Ac. Philad. 1862, p. 444.
Mormyrops henryi, Giinth. Cat. vi. p. 224 (1866) ; Hubrecht,

Notes Leyd. Mus. iii. 1881, p. 70.

Mormyrus henryi, Giinth. Ann. & Mag. N. H. (3) xx. 1867,
p. 115 ; Steind. Notes Leyd. Mus. xvi. 1894, p. 66.

Mormyrus cohitiformis, Peters, Sitzb. Ges. nat. Fr. Berl. 1882,
p. 72.

Mormyrus (Isistius) henryi, Sauvage, Bull. Soc. Zool, Prance,
1884, p. 207, pi. vi. fig. 1.

Depth of body 10 or 11 times in total length, length of head 6
to 7| times. Head 1| to twice as long as deep ; snout rounded,
|- to 5 length of head ; mouth subinferior, below level of eye, its

width J length of head ; teeth notched, 5 or 6 in the upper jaw,
6 in the lower ; nostrils midway between eye and end of snout

;

eye small, hardly | length of snout, ^ interorbital width. Dorsal
39-50, longer than its distance from the head. Anal 38-47,
originating a little postei^ior to origin of dorsal. Pectoral about ^
length of head. Caudal small, with obtusely pointed lobes. Caudal
peduncle twice as long as deep, | length of head. 120-140 scales

in the lateral line, f between dorsal and anal, 18-20 round caudal
peduncle. Dark brown.

Total length 205 millim.

"West Africa, from Liberia to Maynmba, French Congo.
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4. Marcusenius.

Fetrocejihalus, part., Marcusen, Bull. Ac. St. Petersb. xii. 1854,

p. 14, and Mem. Ac. St. Petersb. (7) vii. 1864, no. 4, p. 113.

Marcusenius, Gill, Proc. Ac. Philad. 1862, p. 129 (1863);

Bouleng. Ann. Mus. Congo, Zool. i. 1898, p. 2.

Heteromormyrus, Steind. Verb, zool.-bot. Ges. Wien, xvi. 1866,

p. 765.

Teetb in the jaws small, truncate or notched, few (3-9 in tbe

upper jaw, 4-10 in the lower) ; minute conical teeth on the para-

sphenoid and on the tongue ; mouth inferior or subinferior, below

tlae level of tbe eyes. Nostrils widely separated. Body short or

moderately elongate ; ventrals midway between pectorals and anal,

or nearer tbe former. Dorsal and anal subequal in length, or

either the longer. Vertebra 41-46 (9-12+4-5+ 27-30).

Synopsis of the Species.

I. Anal originating before dorsal.

A. Caudal peduncle 4 to 5 times as long as deep.

D. 22-24 ; A. 30-31 ; L. 1. 62 ; 12 scales round caudal

peduncle 1. marchii Sauv.

B. Caudal peduncle 2 to 3 times as long as deep,

surrounded by 12 scales.

D. 20; A. 25-26; L. 1. 67 2. sphecodesQ&wf.

D. 15-18; A. 25-30; L. 1. 58-64 3. bracht/histius Q:\\\.

D. 18; A. 22; L. 1. 55 4. UngsleycB Grthr.

D. 20-21 ; A. 27-28 ; L. 1. 46-50 ; caudal peduncle

3 times as long as deep 5. adspeisus Qihr.

D. 20 ; A. 28 ; L. 1. 48 ; caudal peduncle twice as

long as deep 6. Ihuysii^t^.

C. Caudal peduncle 1^ as long as deep, ^ length

of head.

D. 18 ; A. 23 ; L. 1. 70 ; about 20 scales round caudal

peduncle 7. pauciradiatus Stdr

.

II. Dorsal originating before anal.

A. Caudal peduncle 4 times as long as deep.

D. 35 ; A. 30 ; L. 1. 55 ; 16 scales round caudal

peduncle B. playhstoma Blgr.

B. Caudal peduncle 2 to 3 times as long as deep.

D. 38-40 ; A. 25-27 ; L. 1. 61-68 ; 12 scales round

caudal peduncle, which is 3 times as long as deep... 9. wilverthi Blgr.

D. 30-36 ; A. 23-27 ; L. 1. 65-70 ; 14 scales round

caudal peduncle, which is twice as long as deep ... 10. discorhynchus Ptrs.

D. 35-36; A. 26; L. 1. 65-60; 12 scales round

caudal peduncle, which is 24 as long as deep 11. petherici Blgr.

D. 33 ; A. 23 ; L. 1. 60 ; 12 scales round caudal

peduncle, which is 3 times as long as deep 12. psittacus Blgr.

D. 17-22 ; A. 20-24 ; L. 1. 53-60 ; 16 scales round

caudal peduncle 13. isidori 0. & V.

1. Makcusenius marchii.

PetrocepJialus marchei, Sauvage, Bull. Soc. Philom. (7) iii. 1878,

p. 100.
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Mormyrus marchei, Sauvage, N. Arch. Mus. (2) Hi. 1880, p. 50,
pi. ii. fig. 6 ; Giinth. Ann. & Mag. K H. (6) xvii. 1896, p. 287.

Marcusenius marchii, Bouleug. Ann. Mus. Congo, Zool. i.

1898, p. 7.

Depth of body 3g to 4 times in total length, length of head
4| to 5. Head nearly as long as deep ; snout rounded, f length
of head, projecting a little beyond the mouth ; latter small, inferior,

its width i length of head : teeth ti'uncate or feebly notched, 5 in

the upper jaw, 6 in the lower ; nostrils halfway between end of

snout and eye ; eye moderate, g length of snout, a little more
than I interorbital width. Dorsal 22-24, originating above 10th
ray of anal, its length 2| in its distance from head. Anal 30-31,
Ij as long as dorsal, nearer base of ventral than base of caudal.

Pectoral pointed, as long as head, twice as long as ventral, ex-
tending beyond base of latter. Caudal with pointed lobes. Caudal
peduncle 4 to 5 times as long as deep, a little longer than head.

62 scales in the lateral line, --^ in a transverse line on the body,

g- in a transverse line between dorsal and anal, 12 round caudal

peduncle. Olive-brown above, silvery beneath ; head speckled
with brown.

Total length 160 millim.

Ogowe.

2. Maecttsejtius sphecodes.

Mormyrops spliehodes, Sauvage, Bull. Hoc. Philom. (7) iii. 1878,
p. 101, and N. Arch. Mus. (2) iii. 1880, p. 55, pi. ii. fig. 4.

Mormynis sphecodes, Giinth. Ann. & Mag. N. H. (6) xvii. 1896
p. 280.

Marcmenius sphecodes, Bouleng. Ann. Mus. Congo, Zool. i

1898, p. 7.

Depth of body equal to length of head, 5 times in total length.
Head 11 as long as deep ; snout rounded, \ length of head

;

mouth small, subiuferior, its width 4- length of head ; teeth small,
notched, 5 in the upper jaw, 6 in the lower ; nostrils on a line
with the lower border of the eye, midway between eye and end
of snout; eye small, | length of snout, ^ interorbital width.
Dorsal 20, originating above 5th ray of anal, not i as long as its

distance from the head. Anal 25-26, equally distant from base
of ventral and from base of caudal. Pectoral pointed, | length
of head, 1^ length of ventral, reaching base of latter. Caudal
with pointed lobes. Caudal peduncle 3 times as long as deep,

nearly as long as head. 67 scales in the lateral line, ^ in a
' Id

transverse line on the body, g in a transverse line between dorsal

and anal, 12 round caudal peduncle. Brown.
Total length 130 millim.

Ogowe.

3. Maucusenitts beachthistius.

Marcusenius hrachyistius, Gill, Proc. Ac. Philad. 1862, p. 139.
Mormyrus hrachyistius, Griinth. Cat. vi. p. 219 (1866).

Pboc. Zool. Soc—1898, No. LIIL 63
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Mormyrus microcephalus, Giinth. Ann. & Mag. N. H. (3) xx.

1867, p.' 115.

Mormyrus liberiensis, Steind. Notes Leyd. Mus. xvi. 1894,

p. 67.

Depth of body 4g to 5g times in total length, length of head

4| to 6^. Head 11- to 1^ as long as deep, snout convex, :^ to f
length of head, slightly projecting beyond the mouth ; mouth
small, subinferior, below level of eye, it? width A length of head

;

teeth small, feebly notched, 5 in the upper jaw, 6 in the lower

;

nostrils nearly equally distant from end of snout and from eye,

anterior on a level with centre of latter, posterior with lower

border ; eye small, about | length of snout or iiiterorbital width.

Dorsal 15-18, hardly g as long as its distance from head, origi-

nating above 10th to 14th ray of aual. Anal 25-30, nearly twice

to 2i as long as dorsal, nearer base of caudal than base of ventral.

Pectoral obtusely pointed, at least | length of head, Ig to 1|
length of ventral, reaching base of latter. Caudal densely scaled

in the basal half, with pointed lobes. Caudal peduncle 2-1- to

3 times as long as deep, as long as head or a little shorter.
8-10

58-64 scales in the lateral line, j:^ in a transverse line on the
7—8

body, gr^ in a transverse line between dorsal and aual, 12 round

caudal peduncle. Brown.
Total length 175 millim.

West Africa, from Sierra Leone to the Congo.

4. MaRCUSENIUS KINGSLEXiE.

Mormyrus Mngsleyce, Giinth. Ann. & Mag. N. H. (6) xvii.

1896, p. 281, pi. XV. fig. A.

Marcusenius lingsleya, Bouleng. Ann. Mus. Congo, Zool. i.

1898, p. 7.

Depth of body 4i times in total length, length of head 5.

Head 1^ as long as deep ; snout convex, l length of head, slightly

projecting beyond the mouth ; mouth small, subinferior, below

level of eye, its width ^ length of head ; teeth feebly notched,

5 in the upper jaw, 6 in the lower ; nostrils nearly equally distant

from end of snout and from eye, anterior on a level with centre of

latter, posterior with lower border ; eye small, i length of snout,

i interorbital width. Dorsal 18, its length g its distance from

head, originating above 8th ray of anal. Anal 22, a little longer

than dorsal, nearer base of caudal than base of ventral. Pectoral

pointed, i length of head. If length of ventral, not reaching base

of latter. Caudal densely scaled in the basal half, with pointed

lobes. Caudal peduncle 21 as long as deep, | length of head.

55 scales in the lateral line, jj in a transverse line on the body,

^ in a transverse line between dorsal and anal, 12 round caudal

peduncle. Brown.
Total length 100 millim.

Old Calabar.
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5. Maecusenius ADSPEESTTS.

Mormyrus adspersus, Griinth. Cat. vi. p. 221 (1866).

Marcusenius adspersus, Bouleng. Ann. Mus. Congo, Zool. i.

1898, p. 7.

Depth of body 3 times in total length, length of head 4 to 4^.

Head as long as deep ; snout rounded, i length of head ; mouth
small, subinferior, its width 4- length of head ; teeth small, notched,

7 in the upper jaw, 8 in the lower ; nostrils on a line with centre

of eye, posterior close to eye ; eye moderate, as long as snout,

I interorbital width. Dorsal 20-21, originating above 9th or 10th

ray of anal, about J as long as its distance from head. Anal
27-28, equally distant from base of ventral and from base of

caudal. Pectoral as long as head, twice as long as ventral, reaching

nearly to extremity of latter. Caudal with obtusely pointed lobes.

Caudal peduncle 3 times as long as deep, nearly as long as head.

46-50 scales in the lateral Hne, ^ in a transverse line on the

body, ^ in a transverse line between dorsal and anal, 12 round

caudal peduncle. Brown, dotted with blackish, the dots largest

on the head.

Total length 80 millim.

Lagos.

6. MAEOUSBWrUS lhtjtsii.

Mormyrus Ihuysii, Steind. Sitzb. Ak. Wien, Ixi. i. 1870, p. 553,

pi. ii. fig. 3.

Marcusenius Ihuysli, Bouleng. Ann. Mus. Congo, Zool. i.

1898, p. 7.

Depth of body 31 times in total length, length of head 4^.

Head a little longer than deep ; snout rounded, not quite \ length

of head ; mouth small, terminal, but situated below the level of

the eyes ; no mental swelling ; teeth small, truncate, 5 in the

upper jaw, 6 in the lower ; eye as long as the snout
;
posterior

nostril a little lower down than upper, close to the eye. Dorsal 20,

originating above 8th ray of anal, its length 21 in its distance

from head. Anal 28, nearer base of caudal than base of ventral.

Pectoral pointed, not quite so long as head, twice as long as

ventral, extending as far as the extremity of the latter. Caudal

with rounded lobes. Caudal peduncle twice as long as deep, about

I length of head. 48 scales in the lateral line, 12 round caudal

peduncle. Greyish above, silvery beneath, spotted with brown.

Total length 75 millim.

Senegal.—Type in the Vienna Museum.

7. Maecusenitjs paucieadiatus.

Mormyrus paudradiatus, Steind. Verb, zool.-bot. Gres. Wien,

xvi. 1866, p. 765, pi. xvii. fig. 2.

Marmsenius paudradiatus, Bouleng. Ann. Mus. Congo, Zool. i.

1898, p. 7.

Depth of body equal to length of head, 4 times in total length,
53*



796 MB. G. A. botHjBngeb ok the fishes [Nov. 15

Head 1| as long as deep ; snout rounded, | length o£ head

;

mouth small, subterminal, but situated considerably below the

level of the eyes ; no mental swelling ; teeth small, notched
;

eye rather small, | length of snout ; nostrils on a horizontal line

on a level with the lower border of the eye, midway between the

latter and the end of the snout. Dorsal 18, originating a little

posterior to origin of anal, its length 3 times in its distance from

head. Anal 23, a little nearer base of caudal than base of ventral.

Pectoral shorter than head, hardly reaching base of ventral.

Caudal with rounded lobes. Caudal peduncle li as long as deep,

i length of head. 70 scales in the lateral line, about 20 round

caudal peduncle.

Total length 100 millim.

Angola.—Type in the Vienna Museum.

8. Mabcusbnius plagiostoma.

Marcusenius plagiostoma, Bouleng. Ann. Mus. Congo, Zool. i.

1898, p. 7, pi. iii. fig. 1.

Depth of body 3 times in total length, length of head 5. Head

as long as deep, "with slightly concave upper profile ; snout 1 length

of head ; mouth inferior, below anterior border of eye, its vfidth

^ length of head ; teeth very small, feebly notched, 9 in the upper

jaw, 10 in the lower ; nostrils on a line with lo^ver border of eye,

posterior close to the eye; eye moderate, as long as snout, g

interorbital width. Dorsal 35, as long as its distance from head.

Anal 30, originating below 12th ray of dorsal, equally distant

from base of ventral and from base of caudal. Pectoral pointed,

as long as head. If length of A^entral, reaching beyond base of

latter. Caudal peduncle 4 times as long as deep, | length of

head. 55 scales in the lateral line, ^ in a transverse Hue on the

body, ^ in a transverse line between dorsal and anal, 16 round

caudal peduncle. Pale brownish above.

Total length 170 millim.

Lower Congo.

9. MABCirSBNIXJS WILTEBTHI.

Marcusenius wilverthi, Bouleng. Ann. Mus. Congo, Zool. i. 1898,

p. 8, pi. iv. fig. 1.

Depth of body 2i to 3 times in total length, length of bead

4| to 5 ; back gilabose and keeled, with convex outline in front of

the dorsal and concave outline on the nape. Head as long as

deep, with convex upper and concave lo\^er profile ; snout short,

I to ^ length of head ; mouth terminal or subinferior, its width

I to g length of head, much below the level of the eyes ; chin

with a strong globular swelling ; teeth extremely minute, almost

hidden in the thick gums, truncate or slightly notched, 3 in the

upper jaw, 6 in the lower; nostrils in the posterior half of the

snout, posterior a little lower down than anterior, which is on a
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level with centre of eye ; eye moderate, f to | length of snout

or interorbital mdth. Dorsal 38-40, If to 1| length of anal, its

length equalling its distance from the head. Anal 25-27, origin-

ating belo\^- 12th or 13th ray of dorsal, a little nearer base of

ventral than base of caudal. Pectoral pointed, a little shorter than

head, 1| to If length of ventral, extending a little beyond base of

latter. Caudal scaled in its basal two-thirds, with pointed lobes.

Caudal peduncle 3 times as long as deep, 4 length of head.

61-68 scales in the lateral line,
l^ff-J

in a transverse lice on the

body,
j|5i5

ill ^ transverse line between dorsal and anal, 12 round

caudal peduncle. Yellowish.

Total length 260 miUim.

Congo.

10. MAECrSENIUS DISCOEHYNCHUS.

Mormyrus discorhnnclms, Peters, Mon. Berl. Ac. 1852, p. 275,

and Eeise n. Mossamb. iv. p. 75, pi. xiv. (1868).

Marcusenius discorhynchus, Bouleng. Ann. Mas. Congo, Zool.

i. 1898, p. 7.

Depth of body 3 to 3^ times in total length, length of head

4^ to 4|. Head as long as deep ; snout rounded, | length of

head ; mouth small, subinferior, its width I length of head ; teeth

small, notched, 5 in the upper jaw, 6 in the lower ; nostrils on a

line with the lower border of the eye, nearer the latter than the

end of the snout ; eye moderate, a little shorter than the snout,

I interorbital width. Dorsal 30-36, its length hardly Ig in its

distance from head. Aual 23-27, originating below lOtb to 12th

ray of dorsal, equally distant from base of ventral aud from base

of caudal. Pectoral pointed, nearly as long as head, 1 1 length of

ventral, extending to base of latter or a little beyond. Caudal

with obtusely pointed lobes. Caudal peduncle twice as long as

deep, a little shorter than head. 65-70 scales in the lateral line,

^^ in a transverse line on the body, ^|^ in a transverse line

between dorsal and anal, 14 round caudal peduncle. Dark olive

or brownish ; ventrals red.

Total length 140 millim. (grows to 260).

Lower Zambesi ; Lake Nyassa.

11. Maeousenius petherict.

Mormyrus discorhynchus (non Peters), Griinth. Cat. vi. p. 220

(1866).

Marcusenius peiherici, Bouleng. Ann. Mus. Congo, Zool. i. 1898,

p. 7.

Depth of body 3 to 3^ times in total length, length of head

4| to 5. Head as long as deep ; snout rounded, nearly | length

of head mouth small, subinferior, its width 4 length of head ;

teeth small, notched, 5 in the upper jaw, 6 in the lower ; nostrils

on a line with the lower border of the eye, nearer the latter than
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the end of the snout ; eye moderate, as long as snout, at least f
interorbital width. Dorsal 35-36, a little shorter than its distance

from head. Anal 26, originating below 15th or 16th ray of

dorsal, equally distant from base of ventral and from base of

caudal. Pectoral pointed, as long as head, Ig to 1| length of

ventral, extending beyond base of latter. Caudal with obtusely

pointed lobes. Caudal peduncle 2i as long as deep, as long as

head. 55-60 scales in the lateral line, J-|^
in a transverse line on

the body, ^^g in a transverse line between dorsal and anal, 12

round caudal peduncle. Silvery, brownish on the back.

Total length 210 millim.

Upper Nile.

12. Maeousenius psittacus.

Mormyrus i^sittacus, Bouleng. Ann. & Mag. N. H. (6) xx. 1897,

p. 427.

Marcusenms psittacus, Bouleng. Ann. Mus. Congo, Zool.

1898, p. 7.

Depth of body 3| times in total length, length of head 4^.

Head as long as deep ; snout rounded, ^ length of head ; mouth
small, terminal, below level of eye, its width \ length of head ;

teeth small, notched, 3 in the upper jaw, 4 in the lower ; chin

slightly swollen ; nostrils on a line with centre of eye, nearer

latter tlian end of snout ; eye rather large, slightly longer than

snout, equal to interorbital width. Dorsal 33, as long as its

distance from the head. Anal 23, originating below 13th ray of

dorsal, equally distant from base of ventral and from base of

caudal. Pectoral pointed, a little shorter than head, li as long

as ventral, reaching base of latter. Caudal with pointed lobes.

Caudal peduncle 3 times as long as deep, as long as head. 60

scales in the lateral line,
if

in a transverse line on the body,
j^

in a transverse line between dorsal and anal, 12 round caudal

peduncle. Silvery, dark grey on the back.

Total length 125 millim.

Upper Congo.

13. MARcrsENiua isidobi.

Mormyrus isidori, Cuv. & Val. xix. p. 285 (1846); Giinth. Cat.

p. 221 (1860).

Petrocejjhalus isidori, Marcusen, Bull. Ac. St. Petersb. xii.

1854, p. 14, and Mem. Ac. St. Petersb. (7) vii. 1864, no. 4, p. 150,

pi. V. tig. 20.

Marcusenius isidori, Bouleng. Ann. Mus. Congo, Zool. i. 1898,

p. 7.

Depth of body 3 to 3^ times in total length, length of head

4 to 4^. Head as long as deep ; snout short, rounded, \ ^o \
length of head, projecting beyond the mouth; mouth inferior,

just in front of vertical of anterior border of eye, its width i to 5
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length of bead ; teeth small, notched, 7 in the upper jaw, 8 in the

lower; anterior nostril on a line with centre of eye, halfway

between latter and end of snout
;
posterior nostril close to eye,

near its lower border ; eye moderate, as long as snout, about |
interorbital width. Dorsal 17-22, originating above 3rd or 4tli

ray of anal, its length g its distance from head. Anal 20-24,

equally distant from base of ventral and from base of caudal.

Pectoral pointed, as long as head, nearly 2| as long as ventral,

extending almost as far as extremity of latter. Caudal with

pointed lobes. Caudal peduncle 2| to 3 times as long as deep,

a little shorter than head. 53-60 scales in the lateral line, -^y in a

transverse line on the body, ^^ in a transverse line between

dorsal and anal, 16 round caudal peduncle. Silvery.

Total length 90 millim.

Nile.

5. Stomatorhinus.

Stomatorhinus^ Bouleng. Ann. Mus. Congo, Zool. i. 1898, p. 9.

Teeth in the jaws bicuspid, few (7-10 in the upper jaw, 8-10

in the lower) ; minute conical teeth on the parasphenoid and

ou the tongue ; mouth inferior, considei'ably in advance of the

eyes. Nostrils widely separated, superposed, the lower close to

the mouth. Body short ; ventrals nearer pectorals than anal.

Dorsal and anal subequal in length. Vertebrae 39 (14+ 25).

1. Stomatorhinus walkeei.

Mormyrus walkeri, Giinth. Aun. & Mag. N. H. (3) xx. 1867,

p. 116, pi. iii. fig. C.

Petroce^jJialus affinis, Sauvage, Bull. Soc. Philom. (7) iii. 1878,

p. 101.

Mormyrus affinis, Sauvage, N. Arch. Mus. (2) iii. 1880, p. 52, pi. ii.

fig. 2 ; Giinth. Ann. & Mag. N. H. (6) xvii. 1896, p. 283.

StomatorJiinas walkeri, Bouleng. Ann. Mus. Congo, Zool. i.

1898, p. 9.

Depth of body 3g to 3| times in total length, length of head 3|.

Head 1^ as long as deep ; snout rounded, ^ length of head

;

mouth small, its width i length of head ; 10 teeth in either

jaw ; eye moderate, | length of snout, g interorbital width.

Dorsal 19-20, a little more than | as long as its distance from

head. Anal 23-25, a little nearer base of caudal than base of

ventral, originating a little in advance of dorsal. Pectoral pointed,

about § length of head, 1| length of ventral, extending beyond

base of latter. Caudal with rounded lobes. Caudal peduncle

2g as long as deep, | length of head. 50-53 scales in the lateral

line, il^ in a transverse line on the body, jj in a transverse line

between dorsal and anal, 16 round caudal peduncle. Brown.

Total length 90 millim.

Ogowe.
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2. Stosiatoehinus miceops.

StomatorJiinus microjps, Bouleng. Ann. Mus. Congo, Zool. i. 1898,

p. 9, pi. iv. fig. 2.

Depth of body 4 to 4J times in total length, length of

head 4. Head 1 j to Ig as long as deep ; snout rounded, | to f
length of head ; mouth small, its width J to i length of head ; 7
teeth in the upper jaw, 8 in the lower ; eye extremely small.

Dorsal 18-20, about g as long as its distance from head. Anal
20-22, nearer base of caudal than base of ventral. Pectoral

obtusely pointed, | length of head, 1| length of ventral, extending

beyond base of latter. Caudal with rounded lobes. Caudal
peduncle twice as long as deep, about ^ length of head. 48-50

scales in the lateral line, ^^. in a transverse line on the body, g^^
in a transverse line between dorsal and anal, 16 round caudal

peduncle. Colourless.

Total length 90 millim.

Lower Congo.

6. Mtomieus.

Myoiayrus, Bouleng. Ann. Mus. Congo, Zool. i. 1898, p. 9.

5 or 6 conical teeth ^ in the upper jaw, 6 compressed teeth in

the lower jaw, median pair very large and incisor-hke ; mouth
inferior, anterior to the eyes. Nostrils close together, distant from
the eye. Body short : ventrals nearer pectorals than anal. Dorsal

much longer than anal. Vertebrae 50 (14+4+ 32).

1. Mtomxeus maceodon.

Myomyrus macrodon, Bouleng. 1. e. p. 10, pi. vii. fig. 1.

Depth of body equal to length of head, 4^ to 4| times in total

length. Head li to I5 as long as deep, with slightly concave

upper profile ; snout short, f length of head, strongly project-

ing beyond the mouth ; mouth small, its width ^ length of

head ; nostrils below level of eye, nearer end of snout than eye
;

eye very small, | interorbital width. Dorsal 41-42, slightly

longer than its distance from end of snout. Anal 30, originating

below 13th ray of dorsal, a little nearer base of caudal than base

of ventral. Pectoral obtusely pointed, | length of head, Ig length

of ventral, reaching base of latter. Caudal scaled, with rounded

lobes. Caudal peduncle 3 times as long as deep, | length of head.

88-90 scales in the lateral line, ^^J,? in a transverse line on the

body, jg in a transverse line between dorsal and anal, 20 round

caudal peduncle. Pale brownish above, whitish below.

Total length 240 millun.

Lower Congo.

1 Through a sciagraph for which I am indebted to Messrs. Gardiner and

Green, I have ascertained that the upper teeth are by no means so minute as

they look in the undissected specimen, where nothing but their small points

project from the thick lips.
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7. Gnathonemus.

Mormyrops, part., Marcusen, Bull. Ac. St. Petersb. xii. 1854,

p. 14, and Mem. Ac. St. Petersb. (7) vii. 1864, no. 4, p. 113.

Gnathonemus, G-ill, Proc. Ac. Philad, 1862, p. 443 ; Bouleng.

Ann. Mus. Congo, Zool. i. 1898, p. 2.

Campylomormyrus, Bleek. Versl. Ak. Amsterd. (2) viii. 1874,

p. 367.

Teeth in the jaws small, conical, truncate, or notched, few (3-7

in the upper jaw, 4-10 in the lower) ; minute conical teeth on the

parasphenoid and on the tongue ; mouth terminal (not below the

level of the lower border of the eye in the short-snouted forms).

Nostrils moderately far apart, remote from the eye. Body
moderately elongate ; ventrals equally distant from pectorals and
from anal, or nearer the former. Dorsal and anal uot very unequal

in length. Vertebra 45-48 (12-13 + 4-8+ 27-30).

Synopsis of the Species.

I. Snout shorter than postocular part of head.

A. Anal originating more or leas in advance

of dorsal.

1. Dorsal 18-25.

a. Teeth notched.

D. 18-20 ; A. 2(i-28 ; no mental appendage or

swelling; lat. 1. 51-56 : 12 scales round caudal

peduncle 1. niger Gthr.

D. 22 ; A. 28 ; skin with a long pointed dermal
appendage; lat. 1. .58 2. loiiffiharbis Kilg.

D. 20-25 ; A. 25-29 ; chin with a globular

swelling ; lat. 1. 43-49 ; 8 scales round caudal

peduncle 3. moorii Gthr.

D. 22 ; A. 28 ; chin with a globular swelling ; lat.

1. 65 ; 12 scales round caudal peduncle 4. livingsfonii Blgr.

D. 23 ; A. 34 ; chin with a globular swelling ; lat.

1.58; 12 scales round caudal peduncle 5. bentleyiBlgr.

b. Teeth conical.

D. 23-24 ; A. 28-32 ; chin with a globular swelUng;

lat. 1. 56-62 ; 14-16 scales round caudal peduncle. 6. macrolepidofus Ptrs.

2. Dorsal 26-33.

a. Teeth conical or truncate ; a globular

mental swelling.

D. 26-28 ; A. 32-35 ; lat. I. 70-86 ; 16 scales round
caudal peduncle 7. cyprinoides'L.

D. 26-28 ; A. 31-36 ; lat. 1. 66-72 ; 12 scales round
caudal peduncle 8. senegalemis Stdr.

D. 28-31 ; A. 37^0 ; lat. 1. 70-80 ; 12 scales round
caudal peduncle 9. stanleyamis Blgr.

b. Teeth notched.

D. 29-33 ; A. 36 ; chin with a globular swelling
;

lat. 1.84-86; 12 scales round caudal peduncle. 10. mento Blgr.

D. 29-30 ; A. 36-38 ; chin with a short dermal
appendage, as long as the eje ; lat. 1. 78-80 ; 12

scales round caudal peduncle 11. monteiri Gthr.

D. 27-29 ; A. 34-38 ; chin with a long dermal
appendage, a little longer than the snout ; lat. 1.

63-70; 8 scales round caudal peduncle 12. petenii Gthr.
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B. Dorsal originating a little in advance of
anal.

D. 28 ; A. 30 ; cliin with a globular swelling ; lat.

1.55; 12 scales round caudal peduncle 13. tissheri Gthr.
D. 35 ; A. 31 ; chin with a short dennal appendage

;

lat. 1, SO ; 8 scales round caudal peduncle 14. gresJwffi Schilth.

II. Snout mucli longer than postocular part of
head, tubiform

; lower jaw with a dermal
appendage.

A. 12 scales round caudal peduncle.

D. 26-30; A. 30-33; length of snout 4-5 times
its least depth ; mental appendage about as long
as the eye 15. tamandua Gihr

.

D. 34 ; A. 35 ; length of snout 3 times its least

depth; mental appendage | length of snout 16. mirus Blgr.
D. 33 ; A. 34-36 ; snout directed downwards at

right angles to the outline of the pectoral region,

its length 3-4 times its least dejjth ; mental
appendage not longer than eye 17. elephas Blgr.

B. 16-18 scales round caudal peduncle

;

mental appendage short.

D. 28-31 ; A. 31-35 ; snout strongly curved, its

length 5^7 times its least depth 18. rhynchophoms Blgr.
D. 32 ; A. 36 ; snout strongly curved, its length

12 times its least depth 19. curvirostris Blgr.
D. 32 ; A. 36 ; snout feebly curved, its length 20

times its least depth 20. immcnkis Blgr.

1. GkATHONEMUS NIGEli.

Mormyrus niger, Giinth. Cat. vi. p. 219 (186G),

Gnathonemus niger, Bouleng. Ann. Mus. Congo, Zool. i. 1898,

p. 10.

Depth of body 3| to 3| times in total length, length of head 5.

Head as long as deep, with convex upper profile ; snout very
short, i length of head : mouth on a level with the lower
boi'der of the eye ; no mental swelling ; teeth small, notched, 5 in

the upper jaw, 8 in the lower ; eye rather small, slightly shorter

than the snout, | to 'i interorbital width. Dorsal 18-20,
originating above 9th or 10th ray of anal, its length 2 to 2g times

in its distance from head. Anal 26-28, nearer base of caudal

than base of ventral. Pectoral a little longer than head, at

least twice as long as ventral, extending almost to extremity of

latter. Caudal densely scaled in its basal third, with obtusely

pointed lobes. Caudal peduncle twice as long as deep, | to 4-

length of head. 51-56 scales in the lateral line, jj^^g in a trans-

verse line on the body, ^^ in a transverse line between dorsal and

anal, 12 round caudal peduncle. Blackish brown.
Total length 115 milhm.
Gambia.

2. Gnathonemus longibabbis.

Mormyrus longiharhis, Hilgend. Sitzb. Ges. nat. Fr. Berl. 1888,

p. 78.
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Onaihonemus longiharhis, Bouleng. Ann. Mus. Congo, Zool. i.

1898, p. 10.

Chin with a very long pointed dermal appendage, its length

nearly equal to that of the snout. Dorsal 22 ; anal 28
;

pectoral

I length of head. Lat. 1. 58 ; 1. tr. ^^j.

Victoria Nyanza.—Type in Berlin Museum ; insufficiently

described.

3, Gnathonemus moorii.

? Mormyrus, sp. n., Heuglin, Sitzb. Ak. "Wien, ix. 1852, p. 920,
pi. Ix. fig. 1.

? Petrocephalus pictus, Marcusen, Mem. Ac. St. Petersb. (7) vii.

1864, p. 153.

Mormyrus moorii, Giinth. Ann. & Mag. N. H. (3) xx. 1867,

p. 116.

Mormyrus leptunis, Giinth. Proc. Zool. Soc. 1871, p. 670, pi. Ixix.

fig. B, and Ann. & Mag. Nat. Hist. (6) xvii. 1896, p. 280.

Mormyrus grandisquamis, Peters, Mon. Berl. Ac. 1876, p. 250,
pi. — . fig. 3; Schilth. Tijdschr. Nederl. Dierk. Ver. (2) iii. 1891,

p. 84.

Onatlionemus moorii, Bouleng. Ann. Mus. Congo, Zool. i. 1898

p. 10.

Depth of body 3i to 3| times in total length, length of head 4
to 4|. Head as long as deep or slightly longer than deep, with
curved upper profile ; snout short, about | length of head ;

mouth on a level with the lower border of the eye ; a dermal
swelling on the chin 5 teeth small, notched, 5 in the upper jaw,

6 in the lower ; eye moderate, | to | length of snout, about k
interorbital width. Dorsal 20-25, originating above 4th to 6th
ray of anal, its length 2 to 2g times in its distance from the head.

Anal 25-29, equally distant from base of ventral and base of caudal,

or nearer the latter. Pectoral as long as head, twice as long as

veutral, extending beyond base of latter. Caudal densely scaled in

its anterior third, with pointed lobes. Caudal peduncle 2k to 3
times as long as deep, a little shorter than head. 43-49 scales in

the lateral line, ^^ in a transverse line on the body, ^ in a trans-

verse line between dorsal and anal, 8 round caudal peduncle.
Brownish, with a dark brown vertical band from the anterior rays

of the dorsal to the anterior rays of the anal.

Total length 150 millim.

Gaboon, Ogowe, Congo ; Upper Nile (?).

4. GnATHONEMUS lilVINGSTONII, sp. n.

Depth of body 3| times in total length, length of head 4^,
Head nearly as long as deep, with curved upper profile ; snout ^
length of head ; mouth small ; chin with a globular dermal ap-
pendage ; teeth small, bicuspid, 5 in the upper jaw, 6 in the
lower ; eye small, g length of snout, f interorbital width. Dorsal
22, originating above 10th ray of anal, its length 2^ in its distance
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from head. Anal 28, equally distant from base of ventral and
from base of caudal. Pectoral obtusely pointed, | length of head,
twice length of ventral, reaching a little beyond base of latter.

Caudal with obtusely pointed lobes. Caudal peduncle 3 times as
long as deep, a little shorter than bead. 65 scales in the lateral

line, 2^ in a transverse line on the body, jj in a transverse line

between dorsal and anal, 12 round caudal peduncle. Silvery,

brownish on the back; a dai'k brown vertical bar on the body
below origin of dorsal.

Total length 83 millini.

E. Eovuma. A single young specimen collected by C. Living-
stone.

5. Gnathonemus bentleti.

Mormyrm bentleyi, Bouleng. Ann. & Mag. Nat. Hist. (6) ix.

1897, p. 426.

Gnatkonenius bentlet/i, Bouleng. Ann. Mus. Congo, Zool. i. 1898,
p. 10.

Depth of body equal to length of head, 5 times in total length.

Head I5 as long as deep, upper profile slightly concave above the
eye; snout \ length of head; mouth on a line \vith lower
border of eye, its width i length of head ; teeth moderately
large, notched, 7 in the upper ja^-, 10 in the lower; chin strongly
swollen ; eye moderate, i length of snout, |- interorbital width.

Dorsal 23, originating above 5th ray of anal, its length twice in

its distance from head. Anal 34, nearer base of caudal than base
of ventral. Pectoral pointed, almost as long as head, nearly twice
as long as ventral, extending beyond base of latter. Caudal
densely scaled, with pointed lobes. Caudal peduncle 3 times as

long as deep, almost as long as head. 58 scales in the lateral line,

^ in a transverse line on the body, ^^ in a transverse hue between

dorsal and anal, 12 round caudal peduncle. Dark oUve.
Total length 270 milUm.
Upper Congo.

6. Gnathonemus jiaceolepidotus.

Mormyrns macrolejndotus, Peters, Mon. Berl. Ac. 1852, p. 275

;

Giinth. Cat. vi. p. 219 (1866) ; Peters, Eeise n. Mossamb. iv.

p. 79, pi. XV. fig. 1 (1868).

Mormyrops macrolepidotus, Marcusen, Mem. Ac. St. Petersb. (7)
vii. 1864, no. 4, p. 142.

Gnathonemus macrolepidotus, Bouleng. Ann. Mus. Congo, Zool.

i. 1898, p. 10.

Depth of body 3i to 4 times in total length, length of head 4|
to 5. Head nearly as long as deep, with curved upper profile

;

snout 5 length of head; chin with a globular dermal appen-
dage ; teeth minute, conical, 3 or 5 in the upper jaw, 6 in the
lower; eye moderate, § to | length of snout, | interorbital
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width. Dorsal 23-24, originating above 5th to 8th ray of anal,

its length about 2i in its distance from head. Anal 28-32,

a little nearer base of caudal than base of ventral. Pectoral ob-

tusely pointed, shorter than head, reaching base of ventral or a

little" beyond. Caudal with obtusely pointed lobes. Caudal

peduncle 3 times as long as deep, nearly as long as head. 58-68

scales in the lateral Hne, ^^ in a transverse line on the body, ^
in a transverse series between dorsal and anal, 14 or 16 round

caudal peduncle. Silvery, brownish on the back, sometimes with

bi'own blotches.

Eeaches a length of 320 millim.

Zambezi.

7. GrNATHONEMTIS CYPRINOIDES.

Mormyrus cyprinoides, Linn. Mus. Ad. Frid. ii. p. 109 (1764), and

S. N. i. p. 522 (1766) ; Cuv. & Val. xix. p. 265 (1849) ; Giinth.

Cat. vi. p. 218 (1866).

Mormyrus salaliie, Lacep. Poiss. v. p. 619 (1S03).

Mm'myrus labiatus, Geoffr. Descr. Egypte, Poiss. p. 275, pi. vii.

fig. 1 (1829); Eiipp. Fortsetz. Beschr. n. Pische Nil, p. 9, pi. ii.

fig. 2 (1832).

Mormyrus elongatus, Eiipp. 1. c. fig. 1.

Mormyrus ahhreviatus, Cuv. & Val. t. c. p. 270.

Mormyrops cyprinoides, Marciisen, Bull. Ac. St. Petersb. xii.

1854, p. 14.

Mormyrops elongatus, Marcuseu, 1. c.

Mormyrus ahhreviatus, Marcusen, 1. c.

Mormyrops labiatus, Marcusen, Mem. Ac. St. Petersb. (7) vii.

1864, no. 4, p. 137.

Gnathonfmus cyprinoides, Bouleng. Ann. Mus. Congo, Zool. i.

1898, p. 11.

Depth of body 3g to 5 times in total length, length of head 4|
to 5|. Head slightly longer than deep, with curved upper profile

;

snout about 5 length of head ; mouth small, on a line with

lower border of eye ; chin with a globular dermal appendage ; teeth

minute, conical, 5 in the upper jaw, 6 in the lower ; eye moderate,

I to I length of snout, f to | interorbital width. Dorsal 26-28,

originating above 6th to 9th ray of anal, its length 2 to 2| in its

distance from head. Anal 32-35 \ equally distant between base

of ventral and base of caudal, or a little nearer the former.

Pectoral pointed, as long as head or a little shorter, twice as

long as ventral, reaching base of latter or beyond. Caudal

scaled in its basal half, with pointed lobes. Caudal peduncle 2|

to 3 times as long as deep, as long as head or a little shorter. 70

-86 scales in the lateral line, ^5^. in ^ transverse series on the

bodv, ^1=^ in a transverse series between dorsal and anal, 16 round

' The posterior rays produced in the males {M, elongatus Eijpp.).



806 MB. G. A. BOTTLENGEE ON THE FISHES [NoV. 15,

caudal peduncle. Silvery, brownish above, uniform or vrith dark
blotches.

Total length 270 millim.

Nile, Congo.

8. GrNATHONEMUS SEIfEGALENSIS.

Mormyrus senegalensis, Steind. Sitzb. Ak. Wien, Ixi. i. 1870,

p. 551, pi. iv. fig. 1.

Gnathonemus senegalensis, Bouleng. Ann. Mus. Congo, Zool. i.

1898, p. 11.

Depth of body 3 to 3| times in total length, length of head 4|
to 4|. Head nearly as long as deep, with curved upper profile

;

snout less than \ length of head ; mouth small, on a line

with lower border of eye ; chin with a globular dermal ap-

pendage ; teeth small, conical, 5 in the upper jaw, 6 in the lower

;

eye moderate, | length of snout. Dorsal 26-28, originating above

6th ray of anal, its length twice in its distance from head. Anal
31-36, nearer base of caudal than base of ventral. Pectoral

pointed, a little shorter than head, twice as long as ventral, reach-

ing base of latter. Caudal scaled in its basal half, with pointed

lobes. Caudal peduncle 3 times as long as deep, | length of head.

66-72 scales in the lateral line, jg in a transverse line between

dorsal and anal, 12 round caudal peduncle. Steel-blue above,

silvery white below.

Total length 200 millim.

Senegal.

9. Gnathonemus Stanleyanus.

Mormyrus stanleyanus, Bouleng. Ann. & Mag. N. H. (6) xx.

1897, p. 4-26.

Gnatlionemus staiileyanus, Bouleng. Ann. Mus. Congo, Zool. i.

1898, pi. 11.

Depth of body 3^ to 3| times in total length, length of head

4| to 5. Head little longer than deep, upper profile shghtly

convex ; snout ^ length of head ; mouth small, on a hue witli

centre of eye, its width i length of head; a globular dermal

swelling on the chin ; teeth small, conical or truncate, 7 in the upper

jaw, 6 in the lower ; eye moderate, | length of snout, f to | in-

terorbital width. Dorsal 28-31, originating above 9th-llth ray

of anal, its length twice in its distance from head. Anal 37-40,

nearer base of caudal than base of ventral. Pectoral pointed, 4
length of head, twice as long as veutral, extending beyond base of

latter. Caudal scaled, with obtusely pointed lobes. Caudal

peduncle 3 times as long as deep, | length of head. 70-80 scales

in the lateral line, ^^ in a transverse line on the body, ^;^^ in a

transverse line between dorsal and anal, 12 round caudal peduncle.

Silvery, dark grey on the back.

Total length 220 miDim.

Congo.—^The type-specimen came from Stanley Falls. I have
examined other specimens from Matadi and Upoto.



1898.] OF THE FAMILY MORMTRID^. 807

10. GrNATHONEMTTS MENTO.

Mormyrus inento, Bouleng. Ann. & Mag. N. H. (6) vi. 1890,

p. 193 ; Steind. Notes Leyd. Mus. xvi. 1894, p. 72.

Gnathonemus mento, Bouleng. Ann. Mus. Congo, Zool. i. 1898,

p. 11.

Depth of body 3g times in total length, length o£ head 5.

Head as long as deep, with strongly curved upper profile ; snout

jQ length o£ head ; mouth small, on a line with lower border

of eye ; a strong mental swelling ; teeth small, notched, 5 in

the upper jaw, ia the lower ; eye moderate, | length of snout,

about I interorbital width. Dorsal 29-33, originating above
9th ray of anal, its length twice in its distance from head.
Anal 36, equally distant from base of ventral and from base of

caudal. Pectoral a little shorter than head, li| length of ventral,

extending a little beyond base of latter. Caudal scaled in its

basal half, with pointed lobes. Caudal peduncle nearly 4 times as

long as deep, as long as head. 84-8.5 scales in the lateral line,

.,j in a transverse line on the body, [| in a transverse line between

dorsal and anal, 12 round caudal peduncle. Silvery, with fine

brown dots, which are very crowded on the head and the dorsal

and ventral lines.

Total length 190 millim.

Gaboon, Liberia.

11. Gnathonemus monteiri.

Mormyrus monteiri, Giinth. Ann. & Mag. N. H. (4) xii. 1873,
p. 144.

Gnathonemus monteiri, Bouleng. Ann. Mus. Congo, Zool. i.

1898, p. 11.

Depth of body 3| to 4 times in total length, length of head 4^
to 4|. Head 1;| to 1^ as long as' deep, upper profile descending
in a straight or slightly convex Une ; snout ^ leugth of head

;

lower jaw with a roundish, depressed dermal appendage about
as long as the eye ; teeth very small, notched, 5 in the upper
jaw, 6 in the lower ; eye moderate, | ro | length of snout,

§ to I interorbital width. Dorsal 29-30, originating above
10th to 12th ray of anal, its length twice in its distance from
head. Anal 36-38, equally distant from base of ventral and
base of caudal. Pectoral pointed, little shorter than head,
more than twice as long as ventral, extending beyond base
of latter. Caudal scaled, with pointed lobes. Caudal peduncle
3 times as long as deep, | to f length of head. 78-80 scales in

the lateral line, |^ in a transverse line on the body, ^^ in a

transverse line between dorsal and anal, 12 round caudal peduncle.
Uniform silvery.

Total length 185 millim.

Angola.
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12. Gnathonemus PETEBSII.

Mormyrus petersii^ Giinth. Arch. f. Nat. 1862, p. 64 ; Proc.

Zool. Soc. 1864, p. 22, pi. ii. fig. 2 ; Cat. vi. p. 218 (1866) ; and
in Petherick's Trav. ii. p. 256 (1869).

Gnatlionemus petersii, Gill, Proc. Ac. Philad. 1862, p. 444.

Depth of bod3' 3| to 4^ times in total length, length of head

4| to 4|. Head Ig to If as long as deep, upper profile descending
in a straight or slightly convex line ; snout t length of head

;

lower jaw with a cylindrical, tapering dermal appendage, a

little longer than the snout and directed forwards ; teeth

very small, notched, 5 in the upper jaw, 6 in the lower ; eye
moderate, about ^ length of snout, f to § interorbital ^^idth.

Dorsal 27-29, originating above 10th to 12th ray of anal,

its length nearly twice in its distance from head. Anal 34-36,
nearer base of caudal than base of ventral. Pectoral pointed,

almost as long as head, twice as long as ventral, extending beyond
base of latter. Caudal scaled, with pointed lobes. Caudal pe-

duncle 3 times as long as deep, f to | length of head. 63-70

scales in the lateral line, ^^ in a transverse line on the body, [—
in a transverse line between dorsal and anal, 8 round caudal

peduncle. Dark brown, with two lighter vertical bars between
dorsal and anal.

Total length 230 millim.

Old Calabar, Congo, White Nile.

13. Gnathonemus tjssheri.

Mormyrus ussheri, Giinth. Ann. & JMag. N. H. (3) xx. 1867,

p. 110 ; "Steind. Notes Leyd. Mus. xvi. 1894, p. 71.

Qnathonemus ussheri, Bouleng. Ann. Mus. Congo, Zool. i. 1898,

p. 11.

Depth of body 3g times in total length, length of head 4f.
Head a little longer than deep, with curved upper profile ;

snout short, f length of head ; mouth small, on a level with

lower border of eye ; a globular ventral swelling ; teeth small,

notched, 5 in the upper jaw, 6 in the lower ; eye moderate, f
length of snout or interorbital width. Dorsal 27-28, oi'iginating

very slightly in advance of anal, its length a little less than twice

in its distance from the head. Anal 30-32, equally distant from
base of ventral and from base of caudal. Pectoral pointed, as

long as head, twice as long as ventral, extending beyond base of

latter. Caudal scaled in its anterior half, with pointed lobes.

Caudal peduncle twice as long as deep, slightly shorter than head.

55-57 scales in the lateral line, j? in a transverse series on the

body, 9 in a transverse series between dorsal and anal, 12 round

caudal peduncle. Brown.
Total length 170 millim.

Gold Coast, Liberia.
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14. GnATHOKEMUS GEESHOFri.

Mormyrus greshoffii, Schilthuis, Tijdschr. Nederl. Dierk. Ver. (2)

iii. 1891, p. 90, pi. vi. fig. 3.

Gnathonemus greshqffl, Bouleng. Ann. Mus. Congo, Zool, i. 1 898,

p. 11,

Depth of body 3i times in total length, length of head 4|.

Head a little longer than deep, upper profile descending in a

curve ; snout | length of head ; lower jaw with a dermal

appendage half the length of the snout ; teeth very small, 3

in the upper jaw, 2 (?) in the lower ; eye large, situated in

the anterior half of the head, its diameter a little greater than

the length of the snout or the interorbital width. Dorsal 35,

originating a little in advance of the anal, its length twice

in the distance from end of snout. Anal 31, nearer base of

ventral than base of caudal. Pectoral pointed, almost as long as

head, twice as long as ventral, extending beyond base of latter.

Caudal rather small, with pointed lobes. Caudal peduncle 5 times

as long as deep, as long as head. 80 scales in the lateral line,

8 round caudal peduncle. Silvery.

Total length 108 millim.

Lower Congo.

15. GKATHONEMrS TAJIANDUA.

Mormyrus tamandua, GUnth. Proc. Zool. Soc. 1864, p. 22, pi. ii.

tig. 1, and Cat. vi. p. 217 (1866).

Gnathonenms tamandua, Bouleng. Ann. Mus. Congo, Zool. i.

1898, p. 11.

Depth of body 4 to 4i times in total length, length of head 4

to 4§. Upper profile of head descending in a strong curve ; snout

much prolonged, tubiform, strongly compressed, curved downward?,

its length 1| to 2 postocular part of head, and 4 to 5 times its

least depth, which nearly equals diameter of eye ; latter | inter-

orbital width ; lower jaw with a compressed dermal appendage

about as long as the eye ; mouth very small ; teeth very small,

conical, 3 in upper jaw, 4 in the lower. Dorsal 26-30, originating

above 6th to 8th ray of anal, its length U to li in its distance

from head. Anal 30-33, nearer base of caudal than base of

ventral. Pectoral obtusely pointed, f to f length of head, ventral

g to 1^ ;
pectoral extending beyond base of ventral. Caudal densely

scaled, with pointed lobes. Caudal peduncle 3| times as long as

deep, f to I length of head. 70-80 scales in the lateral line,

il^ in a transverse line on the body, itl| in a transverse line

between dorsal and anal, 12 round caudal peduncle. Brownish

above.

Total length 230 millim.

Congo, Old Calabar.

Pboo. Zool. Soc—1898, No. LIV. 64
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16. GUTATHONEMFS MIEUS.

Gnathonemus mirus, Bouleng. Ann. Mus. Congo, Zool. i. 1898,

p. 11, pi. iii. fig. 2.

Depth of body 3| times in total length, length oi: head 4.

Tipper profile of head descending in a strong curve ; snout much
prolonged, tubiform, strongly compressed, curved downwards, its

length twice postocular part of head, and 3 times its least depth,

which is twice diameter of eye ; latter f interorbital width ; lower

jaw with a long, compressed, attenuate dermal appendage,

measuring nearly | length of snout; mouth very small; teeth

very small, conical, 3 in the upper jaw, 4 in the lower. Dorsal

34, originating above 4th ray of anal, its length Ig in its distance

from head. Anal 35, equally distant from base of ventral and base

of caudal. Pectoral pointed, about 4 length of head, extending

to middle of ventral, which is only i as long. Caudal scaled, with

obtusely pointed lobes. Caudal peduncle 3 times as long as deep,

|- length of head. 78 scales in the lateral line, ^5 i^ ^ ti'ansverse

line on the body,
f^

in a transverse line between dorsal and anal,

12 round caudal peduncle. Brownish above.

Total length 320 miUim.

Upper Congo.

17. Gnathonemus elephas.

Gnathonemus elephas, Bouleng. Ann. Mus. Congo, Zool. i. 1898,

p. 12, pi. V. fig. 1.

Depth of body 3f to 3| times in total length, length of head

4 to 4^. Upper profile of head descending in a very strong curve ;

snout much prolonged, tubiform, strongly compressed, directed

almost straight downwards at right angles to the outline of the

pectoral region, its length nearly twice postocular part of head,

3 to 4 times its least depth, which is 1 g diameter of eye ; latter f
interorbital width ; lower jaw with a short, wart-like, cylindrical,

dermal appendage as long as or a little shorter than diameter of

eye ; mouth very small ; teeth very small, conical, 3 in the upper

jaw, 4 in the lower. Dorsal 33, originating above 5th ray of

anal, its length Ig to 1|- its distance from head. Anal 34-36,

equally distant from base of ventral and base of caudal. Pectoral

pointed, little sliorter than head, extending to middle or second

third of ventral, and twice as long as the latter. Caudal scaled,

with pointed lobes. Caudal peduncle 3 times as long as deep, as

long as head or a little shorter. 80 scales iu the lateral Line, ^ in

a transverse line on the body, \^^ in a transverse line between

dorsal and anal, 12 round caudal peduncle. Brownish above.

Total length 400 millim.

Upper Congo.

18. Gnathonemus rhtnchophoeus. (Plate LI.)

Gnathmumus rhynchophorus, Bouleng. Ann. Mus. Congo, Zool.

i. 1898, p. 13, pi. V. fig. 2.
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Depth of body equal to length of head, Si to 4 times in total

length. Upper profile of head descending in a strong curve
;

snout much prolonged, tubiform, strongly compressed, curved

downwards, its length 2 to 2^ postocular part of head, and 5|

to 7 times its least depth, which nearly equals diameter of eye ;

latter | interorbital width ; lower jaw with a compressed dermal

appendage about as long as the eye ; mouth very small ; teeth

very small, conical, 5 in the upper jaw, 4 in the lower. Dorsal

28-31, originating above 6th or 7th ray of anal, its length 1| to 1|

in its distance from head. Anal 31-35, nearly equally distant

from base of ventral and base of caudal. Peccorai obtusely pointed,

^ length of head, ventral g or rather less ; pectoral extending

beyond base of ventral. Caudal scaled, with pointed lobes.

Caudal peduncle 3 to 3^ times as long as deep, g to f length of

head. 75-85 scales in the lateral line, ^f^ in a transverse line on

the body, |5i|| in a transverse line between dorsal and anal, 18

round caudal peduncle. Brownish, with a rather indistinct darker

vertical band between dorsal and anal.

Total length 380 millim.

Upper Congo.

19. Gnathonbmus cuhtibosteis.

Gnathonemus curvirostris, Bouleng. Ann. Mus. Congo, Zool. i.

1898, p. 13, pi. vi. fig. 1.

Depth of body 4|- times in total length, length of head 3i. Upper
profile of head descending in a strong curve ; snout much prolonged,

tubiform, strongly compressed, curved downwards, its length 3^
postocular part of head, and 12 times its least depth, which a

little exceeds diameter of eye ; latter slightly more than i inter-

orbital width ; lower jaw with a compressed dermal appendage

1| diameter of eye ; mouth very small ; teeth very small, conical,

3 in the upper jaw, 4 in the lower. Dorsal 32, originating above

10th ray of anal, its length 1| in its distance from head. Anal

36, equally distant from base of ventral and base of caudal.

Pectoral pointed, | length of head, ventral nearly |, pectoral

extending beyond base of ventral. Caudal scaled, with pointed

lobes. Caudal peduncle 4 times as long as deep, more than g length

of head. 90 scales in the lateral line, ^ in a transverse line on the

body, t| in a transverse line between dorsal and anal, 16 round

caudal peduncle. Pale brownish above, whitish below.

Total length 370 millim.

Lower Congo,

20. G-NATHONEMUS NTJMENIUS.

Gnathonemus numenius, Bouleng. Ann. Mus. Congo, Zool. i.

1898, p. 14, pi. vi. fig. 2.

Depth of body 4| to 5 times in total length, length of head 2f
to 2^. Upper profile of head convex; snout produced in an

54*
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estiemely long, compressed tube, feebly curved doMnwards, its

length 5 to 5| times postocular part of bead, and 20 times its least

depth, which equals diameter of eye; latter | interorbital width
;

lower jaw with a compressed dermal appendage nearly as long as

the eye; mouth very small; teeth very small, 7 in the upper jaw,

4 or 6 in the lower. Dorsal 32, originating above 8th or 9th ray
of anal, its length 1| in its distance from head. Anal 36, equally
distant from base of ventral and base of caudal. Pectoral pointed,

^ length of bead, almost twice as long as ventral, and extending
almost to the extremity of the latter. Caudal scaled, with obtusely
pointed lobes. Caudal peduncle 8 times as long as deep, not quite

i length of head ; 79-81 scales in the lateral line, ~. in a transverse

iine on the body, jj^g in a transverse line between dorsal and anal,

16 round caudal peduncle. Pale brownish above, whitish beneath.
Total length 610 millim.

Upper Congo.

8. MOEMTBrS.

Mormynis, part., Linn. Syst. Nat. i. p. 522 (1766), et auctor.
ScropJiicepludus, Swains. Nat. Hist. Pish. ii. p. 187 (1839).
Morviyrns, Mormyrodes, Gill, Proc. Ac. Philad. 1864, p. 139.
Solenomormyrus, Bleek. Versl. Ak. Amsterd. (2) viu. 1874,

p. 368.

Mormyrvs, Bouleng. Ann. Mus. Congo, i. 1898, p. 2.

Teeth in the jaws small, notched, few (5-8 in the upper jaw,
8-12 in the lower) ; minute conical teeth on the parasphenoid and
on the tongue ; mouth terminal. Nostrils moderately far apart,

remote from the eye. Body moderately elongate ; veutrals equally
distant from pectorals and from anal, or nearer the former.
Dorsal much elongate, at least 2| as long as anal. Vertebrae 49-
54(12-13+ 7-10+ 30-31).

Synopsis of the Species.

I. Snout not more than ^ length of head.

A. Dorsal originating in advance of base of
ventral

;
pectoral rounded.

D. 70 ; A. 18 ; caudal peduncle twice as long as

deep, \ length of head
;

pectoral ^ length of
head 1. kasae/quisti Geoffr.

T). r)2-66 ; A. 18-20 ; caudal peduncle twice as
long as deep, nearly ^ length of head

;
pectoral |

length of head 2. anchieia Guim.
D. 70 ; A. 20 ; caudal peduncle H as long as deep,

I length of head
;
pectoral a little more than J

length of head 3. guentheri Blgr.

B. Dorsal originating abore base of ventral;
pectoral pointed, at least | length of head ;

caudal peduncle 2J as long as deep, f-f
length of head.

D. 65; A. 21 ;
eye nearly as long as snout 4. marrophthalmus Qtbr.

D. 53; A.2.T; eye J length of snout 5. ows Blgr.
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II. Snout at least | length of head.

A. Dorsal originating above or in advance of base

of ventral.

1. Caudal peduncle 1| to 2^ times as long as

deep, at least nearly i length of head.

a. Dorsal 80-87 ; anal 17-20.

o. Pectoral pointed, more than \ length

of head.

Length of head not greater than depth of body

;

upper profile ot head a continuous descending

straight line or feeble curve ; 26-30 scales round

caudal peduncle, which is twice as long as deep

and i length of head (J. easf^ifc Hasselq.

Length of head greater than depth of body ; snout

vrith slightly concave upper profile 7- nilotictis Bl. Schn,

Length of head not greater than depth of body,

upper pi-ofile a continuous descending curve
;

caudal peduncle more than twice as long as deep. 8. Juhelini 0. & V.

^. Pectoral rounded, i length of head
;

upper profile of head descending in a

straigbtline ^.rumeC.&V.
b. Dorsal 58-78.

D. 71-78, 5-5, times as long as anal ; A. 18-20

;

pectoral pointed, f-f length of head
;
22-26 scales

round caudal peduncle 10. longirostrU Ptrs.

D. 58-66, A-4\ times as long as anal ; A. 18-21

;

pectoral pointed, j-f length of head ; 26-28 scales

round caudal peduncle 11. kanniimc Forslc.

D. 62, 3 times as long as anal ; A. 23
;
pectoral

rounded, hardly 5 length of head ; 12 scales round
caudal peduncle 12. cahaUus Blgr.

2. Caudal peduncle 1^ as long as deep, ^ length

of head ; D. 75, nearly 5 times as long as

anal ; A. 19 ;
pectoral pointed, nearly ^

length of head ; 18 scales round caudal

peduncle 13. proboscirudrl., Blgr.

B. Dorsal 60, originating further back than

ventral; anal 20 14. fcniiirjitris Ftrs.

1, MoEilTBUS HASSELQXJISTI.

Mormyrusherse (non Sonnini),Lacep.Hist. Poiss.v.p. 620 (1803).

Monm/rus cascJiive (non Hasselq.), Geoffr. Descr. Egypte, Poiss.

p. 273, pi. vi. fig. 2 (1829).

Mormi/nis hcisselquistii, Cuv. & Val. xix. p. 253 (1846) ; Mar-
cusen, Mem. Ac. St. Petersb. (7) vii. 1864, no. 4, p. 130.

Depth of body nearly equal to length of head, 4 times in total

length. Head 1| as long as deep, with curved upper profile ; snout

I as long as postorbital part of head, projecting a little beyond

the mouth ; teeth small, notched ; eye moderate, its diameter 2i

in length of snout. Dorsal 70, originating in advance of ventral,

twice as far from base of caudal as from end of snout, 5| times as

long as anal. Anal 18, originating nearer base of caudal than

base of pectoral. Pectoral rounded, § length of head, ventral 5.
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Caudal with obtusely pointed lobes. Caudal peduncle twice as

long as deep, nearly i length of bead. About 100 scales in the

lateral line, 26 round caudal peduncle. Plumbeous or olive above,

dorsal with oblique dark streaks.

Total length 350 millim.

Nile.—This description is drawn up from the figui'e in the
' Description de I'Egypte ' and the account given by Valenciennes.

2. MORIIYEUS AXCHIET-I.

Mormyrus ancJiietce, Gruimaraes, Joru. Sc. Lisb. x. 1884, p. 4,

pl. i. fig. 3.

Depth of body 4| to 5| times in total length, length of head 4
to 4|. Head 1^ as long as deep, with curved upper profile

;

snout about g as long as postorbital part of head ; chin swollen,

rather prominent ; teeth small, notched, 7 in the upper jaw,

10 in the lower ; eye moderate, its diameter about g length

of snout. Dorsal 62-66, originating in advance of ventral, twice

as far from end of snout as from extremity of caudal, 4 times as

long as anal. Anal 18-20, originating nearer base of caudal than
base of pectoral. Pectoral rounded, nearly | length of head,

ventral *. Caudal densely scaled, with pointed lobes. Caudal
peduncle twice as long as deep, nearly | length of head. 86 scales

in tlie lateral line, 30 in a transverse series on the body, 20 or 22 (?)

round caudal peduncle. Brownish above, silvery beneath ; a
whitish streak along the lateral line.

Total length 330 millim.

Cunene and Caconda, Angola.—Type in Lisbon Museum.
The insufficiently characterized Mormyi-us lacerda, Castelnau,

Poiss, Afr. Austr. p. 61 (1861), from Lake N'gami, may be

identical with this species. D. 72 ; A. 19. Upper surface of

head and anal fin blackish.

3. MORMTBUS GUENTHEEI, sp. n.

Mormyrus Imsselqidstii (non C. & V.), Giiuth. Cat. vi. p. 217
(1866).

Depth of body 5g times in total length, length of head 4g.
Head Ig as long as deep, with cur^'ed upper profile; snout k as

long as postorbital part of head, projecting a little beyond the

mouth ; width of mouth | length of snout ; teeth small, notched,

8 in the upper jaw, 12 in the lower ; eye modei-ate, its diameter 4
length of snout or interorbital width. Dorsal 70, originating in

advance of ventral, nearly twice as far from base of caudal as from
end of snout, 4| times as long as anal. Anal 20, originating

nearer base of caudal than base of pectoral. Pectoral rounded, a

little more than k length of head, ventral f . Caudal with obtusely

pointed lobes. Caudal peduncle I3 as long as deep, f length of

head. 98 scales in the lateral line, ^ in a transverse series on the
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body, 30 in a transverse series between dorsal and anal, 30 round

caudal peduncle. Brownish.

Total length 185 millim.

West Africa.

4. MOEITYKCS MACEOPHTHALMTJS.

Mormyrus macrojjlithahnus, Griinth. Cat. vi. p. 217 (1866).

Depth of body nearly 5 times in total length, length of head 6.

Head scarcely longer than deep, with strongly curved upper profile

;

snout short, | as loQg as postorbital part of head, projecting a

little beyond the mouth ; teeth very small, feebly notched, 7 in

the upper jaw, 8 in the lower ; eye large, in the anterior half of

the head, nearly as long as the snout, Ig interorbital width.

Dorsal 65, originating slightly in advance of ventral, twice as far

from base of caudal as from end of snout, ik times as long as anal.

Anal 21, originating a little nearer base of caudal than end of

snout. Pectoral pointed, as long as the head, ventral |. Caudal

with long pointed lobes, as long as head. Caudal peduncle 2| as

long as head, 4 length of head. 98 scales in the lateral line, j^ in

a transverse series on the body, 23 in a transverse series between

dorsal and anal, 12 round caudal peduncle.

Total length 290 millim.

West Africa.

5. MORMYEUS OVIS.

Mormyrus ovis, Bouleng. Ann. Mus. Congo, Zool. i. 1898, p. 15,

pi. vii. fig. 2.

Depth of body 4 times in total length, length of head 4|.

Head 1\ as long as deep, with strongly curved upper profile ;

snout short, § postorbital part of head ; teeth very small,

notched, 5 in the upper jaw, 8 in the lower ; eye moderate,

I length of snout, | interorbital width. Dorsal 53, originating

above base of ventral, a Little longer than its distance from the

end of the suout, 2| as long as anal. Anal 23, oi'iginating a little

nearer head than base of caudal. Pectoral obtusely pointed, |
length of head, ventral f . Caudal with obtusely pointed lobes, as

long as head. Caudal peduncle 2^ as long as deep, | length of

head. 92 scales in the lateral line, jg in a transverse series on the

body, 29 in a transverse sei-ies between dorsal and anal, 16 round
caudal peduncle. Pale brownish.

Total length 290 millim.

Upper Congo.

6. MOEMYEUS CASCHIVE.

Mormyrus ccfsc/iwe, Hasselq. Iter Palaest. p. 398 (1757); CiiV'

&. Val. xix. p. 227 (1846) ; Marcusen, Mem. Ac. St. Petersb. (7)

vii. 1864, no. 4, p. 120 ; Giinth. Cat. vi. p. 215 (1866).
Mormyrus longipinnis, Riipp. Fortsetz. Beschr. n. Fische Nil,

p. 7, pi. i. fig. 2 (1832).
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Scrophicephalus longipinnis. Swains. Nat. Hist. Fish. i. p. 309
(1838).

Depth of body 4 to ok times iu total length, length of head
4 to 4|. Upper profile of head descending in a straight line or

feeble curve ; snout produced, about as long as the postocular

part of the head, its length 2 to 4 times its least depth ; mouth
very small, with thick lips ; teeth small, notched, 5 or 7 in the
upper jaw, 8 or 10 in the lower; eye moderate, its diameter
about twice iu interorbital width. Dorsal 80-87, originating in

advance of base of ventral, 5g to 6| times as long as anal, I5 to

If as long as its distance from the end of the snout. Anal 18-20,
originating at equal distance from the base of the pectoral and
that of the caudal. Pectoral obtusely pointed, | length of head,

ventral |. Caudal with pointed lobes, densely scaled. Caudal
peduncle 1| to twice as long as deep, | length of head. 100-130

scales in the lateral line, g^ in a transverse line on the body,

38-45 in a transverse line between dorsal and anal, 26 to 30 round
caudal peduncle. Olive above, whitish below.

Total length 520 millim.

Nile, Gaboon, Congo.
Moi'myrus nacra, Cuv. & Val. xix. p. 257, is founded on a

coloured sketch of a fish apparently closely related to 31. caschive.

7. MOBMYEUS KILOXICUS.

Centnscus niloticm, Bloch, Schneid. Syst. p. 113, pi. xxx. fig. 1

(1801).

Mormyrus yeoffroyi, Cuv. & Val. xix. p. 240 (1846).
Mormyrus niloticm, Bouleng. Ann. Mas. Congo, Zool. i. 1898,

p. 15.

Depth of body less than length of head, 4| times in total length.

Snout long, straight, prolonged in the axis of the body, with
slightly concave upper profile ; lower jaw slightly projecting.

Dorsal 84. Anal 17. Otherwise similar to 3f. caschive, but
scales a little smaller.

Total length 300 millim.

Nile.—Known to me only from Valenciennes's description, and
Schneider's very imperfect figure.

8. MoEMTETTi JUBELINI.

Mormyrus jubelini, Cuv. & Yal. xix. p. 252 (1846).

General shape and proportions as in M. cascJdve, but caudal
peduncle more slender, and fewer scales round the latter. D. 85 •

A. 19.

Senegal.—Imperfectly known from Valenciennes's description.

9. MOEMYEUS EtTME.

Mormyrus rume, Cuv. & Val. xix. p. 248, pi. ccccclxix. (1846).

Depth of body 3| times in total length, length of head 4.
Upper profile of head descending in a straight line ; snout pro-
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duced, about as long as the postocular part of the head, its

length 2| times its least depth ; mouth very small, lower jaw

slightly projecting ; eye small. Dorsal 83, originating in advance

of base of ventral, 6 times as long as anal, 1| as long as its

distance from end of snout. Anal IS, oi-iginatiug at equal

distance from tlie base of the i)ectoral and tliat of the caudal.

Pectoral rounded, i length of head. Caudal with obtusely pointed

lobes. Caudal peduncle twice as long as deep, g length of head.

About 100 scales in the lateral line, about 20 round caudal

peduncle. Greyish olive.

Senegal.—Paris Museum.

10. MORilTBUS LONGIROSTEIS.

Mormyrus longirostris, Peters, Mon. Berl. Ac. 1852, p. 275
;

Giinth. Cat. vi. p. 216 (1866); Peters, Eeise n. Mossamb. iv.

p. 83, pi. xvi. fig. 2 (1868).

Mormyrus mucupe, Peters, 11. cc. pp. 275, 87, pi. xvi. fig. 1 ;

Giinth. 1. c. p. 215.

Mormyrus geoffroyi, Giinth. 1. c. p. 216.

Mormyrus oxyrhynchus (non Geoffr.), Schilth. Tijdschr. Nederl.

Dierk. Ver. (2) iii. 1891, p. 84.

Depth of body 3| to 5 times in total length, length of head

4 to 4g. Head Ij to If as long as deep, with curved or nearly

straight descending upper profile ; snout produced, as long as or

a little shorter than the postocular part of the head, its length

2 to 3| times its least depth ; mouth very small, lower jaw
slightly projecting ; teeth small, notched, 5 or 7 in the upper

jaw, 8 or 10 in the lower ; eye moderate, its diameter about twice

in interorbital width. Dorsal 71-78, originating in advance of

ventral, 5 to 5h times as long as anal, 1^ to 1| as long as its

distance from the end of the snout. Anal 18-20, originating at

nearly equal distance from the base of the pectoi-al and that of the

caudal. Pectoral pointed, f to | length of head, ventral f to |.

Caudal with pointed lobes, densely scaled. Caudal peduncle twice

as long as deep, about g length of head. 95-108 scales in the

lateral line, |g in a transverse series on the body, 40-50 in a

transverse series between dorsal and anal, 20-26 round caudal

peduncle. Olive above, whitish below.

Total length 190 millim.

Nile, Zambesi, Congo.

11. MOBMTEUS KAIfNUME,

Mormyrus Jcannume, Porsk. Descr. Anira. p. 74 (1775) ; Mar-
cusen, Mem. Ac. St. Petersb. (7) vii. 1864_, no. 4, p. 114.

Mormyrus oxyrhynchus, Geoffr. Descr. Egypte, Poiss. i. p. 270,

pi. vi. fig. 1 (1829) ; Joannis, Mag. Zool. 1835, iii. pi. xiii. ; Cuv.

& Val. xix. p. 242 (1846) ; Giinth. Cat. vi. p. 216 (1866) ; Hilgend.

Sitzb. Ges. nat. Fr. Berl. 1888, p. 78.

Mormyrus bachiqua, Cuv. & Val. 1. c. p. 248.
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lScrophicej^>lialus kanume, Eiipp. Verz. Mus. Seuckenb. iv. p. 27

(1852).

? Mormyrm hildebrandti, Peters, Sitzb. Ges. naturf. Fr. Berl.

1882, p. 73.

Depth of body 3| to 4| times iu total length, length of head

4 to 4k. Upper profile of head descending in a strong curve

;

snout much produced, about as long as the postocular part of the

head, its length 2i to 3 times its least depth ; mouth very-

small, with thick lips ; teeth small, notched, 5 or 7 in the

upper jaw, 8 or 10 in the lower ; eye small, its diameter 2 or

3 tiuies in interorbital width. Dorsal 58-66, originating above or

slightly in advance of base of ventral, 4-4| times as long as anal,

as long as or a little longer than its distance from the end of the

snout. Anal 18-21, originating at equal distance from the base

of the pectoral and that of the caudal. Pectoral pointed, § to |
length of head, ventral k- Caudal with obtusely pointed lobes.

Caudal peduncle 1| to 2 as long as deep, nearly g length of head.

80-95 scales in the lateral line, 1^:53 in a transverse series on the

body, 35-42 in a transverse series between dorsal and anal, 26 or 28

round caudal peduncle. Brownish or olive above, white beneath.

Total length 480 millim.

Nile ; Victoria-Nyanza.—The type of M. hildebrandti is from

the Adi E., Ukamba, E. Africa.

12. MOEMYEXJS CABALLtJS.

Mormyrus cahallus, Bouleng. Ann. Mus. Congo, Zool. i. 1898,

p. 16, pi. viii. fig. 1.

Depth of body equal to length of head, 3| times in total length.

Upper profile of head descending in a curve ; snout produced, as

long as the postocular part of the head, its length about twdce its

least depth ; mouth very small, with thick lips ; teeth small,

notched, 7 in the upper jaw, 10 in the lower ; eye moderate,

its diameter 4 times in length of snout and li in interorbital

width. Dorsal 62, originating above base of ventral, 3 times as

long as anal, as long as its distance from the end of the snout.

Anal 23, originating at equal distance from the head and the base

of the caudal. Pectoral rounded, hardly h length of head, ventral

f . Caudal densely scaled, with obtusely pointed lobes. Caudal

peduncle 2| as long as deep, ^ length of head. 85 scales in the

lateral line, ^^ in a transverse series on the body, 32 in a trans-

verse series between dorsal and anal, 12 round caudal peduncle.

Bluish grey above, vinaceous pink below ; fins pink.

Total length 500 millim.

Upper Congo.

13. MOEMYEUS PEOBOSCIEOSTEIS.

Mormyrus prohoscirostris, Bouleng. Anu. Mus. Congo, Zool. i.

1898, p. 16, pi. viii. fig. 2.

Depth of body 4^ times in total length, length of head 3|.
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Upper profile of head desceuding in a curve ; snout much pro-
duced, trunk-like, a little longer than the postocular part of the

head, its head 4:^ times its least depth ; mouth very small, lower
jaw slightly projecting, with thick lips ; teeth very small, notched,

5 in the upper jaw, 12 in the lower; eye small, its diameter

7i times in length of snout, 2 in interorbital width. Dorsal

75, originating in advance of base of ventral, nearly 5 times
as long as anal, I5 as long as its distance from the end of the
snout. Anal 19, originating at equal distance from the base of

the pectoral and that of the caudal. Pectoral obtusely pointed,

nearly | length of head, ventral ^. Caudal densely scaled, with
rounded lobes. Caudal peduncle 1| as long as deep, less than g

length of head. 95 scales in the lateral line, |^ in a transverse

series on the body, 32 in a transverse series between dorsal and
anal, 18 round caudal peduncle. Pink, with a broad bluish-grey

stripe extending along each side of the body and tail.

Total length 570 millim.

Upper Congo.

14. MoBMYBtrS TENUIEOSTEIS.

Mormyrus tenuirostris, Peters, Sitzb. Ges. naturf. Fr. Berl. 1882,
p. 73.

Depth of body 5 times in total length, length of head S^. Snout
thin, produced, curved downwards ; eye in the middle of the head

;

teeth bicuspid. Dorsal 60, originating further back than base of

ventrals, not longer than its distance from the middle of the snout.
Anal 20.

Total length 125 millim.

Adi Eiver, Ukamba, East Africa.—Type in Berlin Museum.

9. Hypeeopisus.

Hyperopisus^ Grill, Proc. Ac. Philad. 1862, p. 443; Giinth. Cat.

vi. p. 222 (1866); Bouleng. Ann. Mus. Congo, Zool. i. 1898, p. 2.

Phagrus, Marcusen, Mem. Ac. St. Petersb. (7) vii. 1864, no. 4,

p. 111.

Teeth in jaws small, notched, few (3-5 in the upper jaw, 5-6 in

the lower)
;
parasphenoid and tongue with a pavement of large

spheroid teeth ; mouth terminal, below the level of the eyes.

Nostrils moderately far apart, remote from the eye. Body elon-

gate; ventrals much nearer pectorals than anal. Dorsal very short

(12-15 rays); anal very long. Vertebrae 55-59 (15-16 + 4-6+
35-38).

1. Hypeeopisus bebe.

Sonnini, Voy. Egypte, pi. xxi. fig. 3 (1799)-
Mormyrus bebe, Lacep. Hist. Poiss. v. p. 619 (1803).
Mormyrus dorsalis, Geoffr. Descr. Egypte, Poiss. p. 276, pi. viii.

figs. 1 & 2 (1829) ; Cuv. & Val. xix. p. 271 (1846).
Phagrus dorsalis, Marcus. 1. c. p. 142.
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Hyperopisus dorsalis, Giinth. Cat. vi. p. 222 (1866) ; Steiiid.

Sitzb. Ak. Wien, Ixi. i. 1870, p. 554, pi. iv. fig. 2.

Hyperopisn^ occidentalism Giinth. t. c. p. 223.

Depth of body 3| to 5 times in total length, length of head 5^
to 5|. Head a little longer than deep, -with strongly curved upper
profile ; snout |- to | as long as postorbital part of head ; eye
moderate, its diameter about h length of snout ; u"idth of mouth
? or \ leugth of head. Dorsal 12-15, about 3 times as far from
the head as from the caudal. Anal 58-65, originating at equal

distance from the end of the snout and the root of the caudal, or

a httle nearer the latter. Pectoral obtusely pointed, | to | length

of head, ventral 5 to f. Caudal scaly, with obtuselj" pointed lobes.

Caudal peduncle twice as long as deep, nearly 5 length of head.

1 05-120 scales in the lateral line, ^^ in a transverse series on

the body,^ ^^ in a transverse series between dorsal and anal,

20-22 round caudal peduncle. Plumbeous above, silvery beneath.

Total length 460 millim.

Nile and Senegal.

10, Gentomybus.

Genyomi/rus, Bouleng. Ann. Mus. Congo, Zool. i. 1898, p. 17.

Teeth very small, slender, conical, disposed irregularly in several

rows in eacli jaw, forming a villiform band ; conical teeth on the

parasphenoid and on the tongue; mouth terminal. Body short ;

ventrals nearer pectorals than anal. Dorsal and anal nearly

equally developed. Yertebrge 49 (13 + 7 + 29).

1. Genyomyrus donnyi.

Genyomyrus donnyi, Boulenger, 1. c. pi. ix.

Depth of body 85 to 4 times in total length, length of head 4

to 4g. Head 1| as long as deep, upper profile straight or slightly

concave ; snout narrowed, produced, its length 2^ to 3 times its

least depth ; mouth terminal ; chin with a tapering dermal appen-

dage or barbel, nearly as long as the snout, and pointing forwards

;

eye moderate, in the middle of the head, 3i times in length of

snout, 2 in interorbital width. Dorsal 31-34, originating slightly

behind origin of anal (over 2nd or 4th ray), its length Ig to 1| in

its distance from head. Anal 36-38, equally distant from extremity

of ventral and base of caudal. Pectoral obtusely pointed, | length

of head, a little over twice length of ventral, and extending beyond
base ot latter. Caudal scaled, with rounded lobes. Caudal

peduncle 3 times as long as deep, g to f length of head. 79-82

scales in the lateral line, ]~^ in a transverse series on the body, jg^
in a transverse series between dorsal and anal, 12 round caudal

peduncle. Pale brownish above.

Total length 450 millim.

Upper Congo.



1898.] ox btjttberlibs feom the haeab highlands. 821

11. Gtmnaechtjs.

GymnarcTius, Cuv. E. An. 2Dd ed. ii. p. 357 (1829); Giinth. Cat.

vi. p. 225 (1866); Bouleng. Ann. Mus. Congo, Zool. i. 1898, p. 2.

Teeth forming a single complete series on the entire edge of both

jaws (14 in the upper, 25-28 in the lower), with compressed,

pointed or truncated crowns finely serrated on the sides ; palate

and tongue toothless ; mouth wide, terminal. Nostrils far apart,

remote from the eye. Body much elongate, the tail gradually

attenuated into a filament. Dorsal occupying the whole length of

the body ; anal, ventral, and caudal fins absent. Vertebrae 114-

120 (45-47+ 67-75), Air-bladder cellular, lung-like.

1. Gtmnaechtis NlLOTICrS.

Eifaud, Voy. Egypte, pi. 138 bis (1830).

Gymnarchus nihticus, Cuv. 1. c. ; Erdl, Abh. Bayer. Ak. v. 1847,

p. 209, pi. V. ; Heckel, Denkschr. Ak. Wien, vi. 1854, p. 11, pi. i.

;

Hyrtl, Denkschr. Ak. AVien, xii. 1856, p. 1, pis. i-iv. ; Griinth. Cat.

vi. p. 225 (1866) ; Steind. Sitzb. A.k. Wien, ki. i. 1870, p. 556.

Depth of body 7 to 9g times in total length, length of head 5^
to 6 times. Head 2 to 2| times as long as deep ; snout rounded,

scarcely projecting beyond the lower jaw ; eye very small; a strong

fold of the skin connects the opercles across the isthmus. Dorsal

183-210. Pectoral rounded, | to f length of head. Scales very

small, largest along the middle of the side. Olive or brown above,

whitish beneath.

Total length 800 millim.

Upper Nile, Senegal, Niger.

EXPLANATION OF PLATE LL

Sciagraph of Gnathonemus rhyncJiophonis, p. 810.

5. A List of Butterflies obtained in the Harar Highlands by

Capt. H. G. C. Swayne, R.E. By Arthur G. ButleRj

Ph.D., F.L.S., F.Z.S., &c.

[Keceived August 20, 1898.]

The small collection of which the following is an account was
somewhat hurriedly made, all the specimens having been secured

^

in about three days, at an elevation of from 4000 to 8000 feet on

the Harar Highlands. It is therefore not surprising that most of

them are a good deal shattered ; some of them are nevertheless very

acceptable additions to the Museum collection : one species is new.

So little is known even now of the Lepidopterous fauna of

this part of Africa that every consignment received thence is of

importance and is worthy of careful record, even though many of

the examples may have no further value when that record has

been pubhshed.

' They do not appear to have been netted, but rather knocked down and
captured by hand.
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The following is a list of the species :

—

15. Acraea antinorii Oherth,

16. Mylothris agathina Cram.
17. „ yulei S var. ? Butl.

18. ,, swaynei, sp. nov,

19. Colias electra Linn.

20. ,, marnoana Bogenh.

21. Teracolus pkillipsi Butl.

22. ,, protomedia King.

23. Belenois me.seutina Cram.
24. Leuceronia thalassina Boisd.

25. Papilio demoleus Linn.

26. ,, erinus, var. Gray,

27. ,, antinorii Oberth.

1. Limnas klugi Butl.

2. Byblia ilithyia Brury.

3. Cliaraxes brutus Cram.
4. Jiinonia actia Dist.

5. ,, octavia Cram.

6. „ pyriformis Butl.

7. „ cebrene Trim.

8. „ clelia Crain.

9. „ here Lang.

10. „ ortbosia Godt.

11. Pyrameis abyssinica FfZti.

12. Atella columbina Cram.

13. Neptis agatha Cram.

14. Acrsea Berena, var. perrupta Butl,

Mylothris swaynei, sp, n.

S . Intermediate in character between M. trimenia and M. nar-

cissus : primaries above milk-white ; the costal border blackish,

widening gradually into an apical patch which curves round to

join the first of three trigonal marginal spots between veins 4 and

5 ; internal border also blackish to external angle : secondaries

bright lemon-yellow ; seven small marginal black spots, the first

of which (at eiid of costal vein) is the largest and elongated : body

normal. Primaries below white, costal border sprinkled with grey

scales ; base of cell slightly washed with lemon-yellow ; apical

border lemon-yellow ; a marginal series of seven black dots

:

secondaries as above : body normal, the pectus clothed with

greenish-white hair, becoming somewhat fulvous at the side of the

eyes. Expanse of wings 55 millim.

Hab. Harar Highlands.

The following specimens in the collection are worthy of

mention :

—

The example of Charaxes brutus is not only interesting on

account of the narrowness of the white band across the primaries,

but also because of the prominence of the grey lunulated sub-

marginal line of the secondaries.

Acrwa antinorii, of which two rather damaged specimens were

obtained, was previously known to me only by the illustration

(Annali del Museo Civico di Genova, xv. tav. i. fig. 3).

The male of Mylothris yulei more nearly approaches the typical

female than the male which I described ; but there is not

sufficient evidence to warrant their separation at present.

The example of Colias marnoana is larger than those which we
pi'eviously possessed and tends to link it to C. sareptensis.

The two males of Pajpilio erinus are actually more or less inter-

mediate between the var. psetidonireus and Papilio bromius ; it

therefore seems probable that P. erinus and P. bromius will

eventually have to be united, in spite of the considerable differences

which exist on both surfaces between the extreme forms.

A pair, unfortunately much shattered, of P. antinorii was

obtained.
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6. On a small Collection of Butterflies made in the Chikala

District^ British Central Africa, by Mr. George Hoare '.

By Arthur G. Butler, Ph.D., F.L.S., F.Z.S., &c.

[Eeceived August 23, 1898.J

The present series was forwarded to our Secretary for me by

Mr. J. F. Cunningham, Secretary to the Administration, in the

hope that they might be useful for the Museum collection, to

which I may at once say that it forms a most welcome addition.

Chikala, north end of Lake Shirwa, being new collecting-ground,

might be expected to yield new species to the explorer ; but the

present consignment (which comprises examples of only twenty-

one species) contains nothing hitherto unnamed, although one

of the ten forms of Charaxes in the collection is of considerable

interest to me, not only as being the first female specimen which
we have acquired, but as proving that I was correct in placing

C. lacietinctus next after C. azota in my arrangement of the genus.

Considering that most of the specimens in this collection belong

to the muscular-winged genus Charaxes, we may congratulate

Mr. Hoare that so many of them are in good condition. The
following is a list of the species :

—

1. Amaukis whttei Butl.

A single perfect male example.

2. Melanitis solandra Fabr.

One female.

3. Burytela htarba, var. angustata Auriv.

A perfect male, with the band on the secondaries nearly as wide
and the markings below as distinct as in the typical Western
form.

4. Charaxes bbutus Fabr.

Two perfect male specimens.

5. Charaxes pollux Cram.

A pair. The female of this species is rather rare.

6. Charaxes castor, var. flavipasciatus Butl.

A nearly perfect male.

7. Charaxes guderiana Dewitz.

A perfect male.

8. Charaxes azota, var. nyasana Butl.

A nearly perfect female. Quite new to the Museum collection.

^ Assistant Collector of Eevenues for the Chikala District.
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The female of the Delagoa Bay form (the typical C. azota of

Hewitsoii)has been figured by Mrs. Monteiro in her ' Delagoa Bay,

its Natives and Natural History,' frontispiece, fig. 1.

9. CharAXES macclounii Butl.

Four females, three of them a little worn, but not much
broken.

10. Charaxes candiope Godt.

A male almost perfect.

11. Charaxes cith^ron Teld.

Two perfect males.

12. Charaxes bohemani Feld.

Q^hree females, a little worn.

13. Charaxes taranes Cramer.

Five examples, two being almost perfect. This species usually

comes to hand in very poor condition.

14. JusroNiA SESAMUS Trimen.

Two fine specimens.

15. Ptrameis cardtji Linn.

A slightly worn male.

16. Htpanartia schceneia Trimen.

A rather rubbed male.

] 7. EURALIA WAHLBERGl Wallgr.

A perfect male.

18. Catopsilia florella Fabr.

Two much-worn females.

19. Papilio similis Cram.

A slightly damaged male.

20. Papilio demoleits Linn.

Two good males.

21. Papilio merope, var. dardanus Brown.

Four males and one female in good condition.



1898.] OSr BUTTERFLIES FROM BRITISH EAST AFRICA. 825

7. On a small Collection of Butterflies from Bi'itish East

Africa, obtained at the end of 1897 and beginning of

1898 by Mr. R. Crawshay. By Arthur G. Butler,

Vh.D., F.L.S., F.Z.S., &c.

[Eeceived August 26, 1898.]

In a letter addressed to me from Kibwezi, Ukamba, and dated

March oth, 1898, Mr. Crawshay writes :

—

" A line in pencil to let you know my movements, and that I

am on my way to the promised land^of this Protectorate at

least.
" I hope you have received the few, very fetv, insects I sent you

by Wilson, of the National Bank of India in Mombasa, who was

kind enough to take charge of them. They are so few that I was

almost ashamed to send them ; but, having promised, 1 did so in

the hope that perhaps the Skippers, or at any rate one of them,

would prove of interest.

" I am now on my way to Machako's, and am camping here for

one day to ration my porters, rest them, rest myself, and rearrange

my loads—a never-ending task ! African travel on foot is slow

and very irksome and at times positively exasperating, I can assure

you : one has so many difficulties to contend with, the chief perhaps

ijeino' the waywardness of one's porters, and indeed of almost all

one'^ dusky followers, to say nothing of discomforts innumerable.

But it is intensely fascinating for all that, and I can't tell you how

glad I am to get back to the old life I love so well.

"Certainly British East Africa, and especially the Ukamba

Province, is more healthy than British Central Africa : one feels

that at every breath.

"It is hot, very hot, but also very dry; and so one does not

feel the temperature nearly so much as one would do otherwise.

" I took a magnificent pair of Spiders—huge they are even

for Africa—on the dry plains S.E. of this, three days ago.

" Hitherto I have seen no four-footed game, but there is plenty

ahead."'

The collection was handed over to me by Mr. Wilson, and I

found it to consist of examples of 21 species—most of them

collected at Takaungu, north of Mombasa, between the 19th of

November and 6th of December, 1897; the remainder having been

obtained at Mombasa on the 23rd January, 1898.

As usual with Mr. Crawshay's collections, the specimens are in

good condition, and although none of them are new to science,

several are of interest ; as, for instance, a dry-season female of

Tpihimapupillaris, two highly coloured males of Lachnocnema tihulus^

differing greatly in size, the somewhat rare white form of the female

of Teracolus imjjerator, a dry-season female of T. dissociatus, a very

tiny and somewhat aberrant male of T. omphale, the intermediate

phase of the red-tipped variation of T. callidia, and two fine males

Proc. Zool. Soc—1898, No. I,V 55
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of Eronia dilatata. The Hesperiidce, thoup;h not new, were welcome
additions to our series of two rather handsome species.

The following is a list of the species, with a few notes by the

collector :

—

NXMPHAIilD^.

1. LiMNAS CHR¥SIPPUS Var. KLUGII Butl.

Two females, Mombasa, 23rd January, 1898.

2. Ypthima pupillaeis Butl.

A dry-season female, Mombasa, 23rd January, 1898.

3. JuNONiA CLELiA Cramer.

2 , Takaungu, 3rd December, 1897.

L T c .T N I D .E.

4. Catochrysops osikts Hopff.

Two males differing greatly in size, Mombasa, 23rd January,

1898.
" Plentiful, but difficult to see " {R. C).

5. AzANDS JEsous Gruer.

5 , Takaungu, 6th December, 1897.

6. Tarucus plinifs Fabr.

A tiny female, Takaungu, 6th December, 1897.

7. Lachnocnema bibdlus Fabr.

Two males, Takaungu, 3rd December, 1897.
" Taken playing together and disputing for the same perch on a

•rose-bush " {IL C).

8. VlBACHOLA ANTALUS Hopff.

cJ, Mombasa, 23rd January, 1898.
" Plentiful, but difficult to see " (R. C).

9. loiiAUS PHiLippcs Pabr.

d , Takaungu, 6th December, 1897.

Papilionid^e.

10. TerACOLTJS IMPEItATOE Butl.

cJ 2 , Takaungu, 3rd and 5th December, 1897
; J , Mombasa,

23rd January, 1898.

11. Teracolus DissociAxrs Butl.

? dryform, Takaungu, 5th December, 1897.
" A frequenter of dense scrubby bush '" (R. C).
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- 12. Teeacolits evarne Klug(?).

c? dry form, Takaungu, 3rd December, 1897.

This example has the pattern of the variety to which I gave the

name of T. syrtinus, but the upper surface is almost pure white

;

it may possibly be a dry-season male of the preceding species from
which the usual rosy coloration of the under surface is wanting.

The dry phases of several of the species of this genus are much
more similar than the wet phases, and single examples which differ

from the typical variation are consequently sometimes not to be
identified with certainty, but have to await further evidence.

13. Teracolus XANTHtJS Swinh.

5 , Takaungu, 5th December, 1897.

14. Teracolus omphale Godt.

<S , Takaungu, oth December, 1897.

The smallest male I have seen and somewhat aberrant in the

pattern of the primaries, the black border not reaching the external

angle, and the subapical orange patch narrow, not angulated inter-

nally, and wanting its last or lowest section.

15. Teracolus callidia Grose-Smith.

2 , Takaungu, 5th December, 1897.

The intermediate phase of the i-ed-tipped variety.

16. Teracolus catachrysops Butl.

cJ, Takaungu, 6th December, 1897.

A dry-season example having the spots across the secondaries

larger than usual. As in T. protomedia the wet and dry phases of

this species are indicated by the brown or crimson bands across

the under surface of the secondaries.

17. LBUCEROIfIA BUQUETII Boisd.

S , Takaungu, 3rd December, 1897.

18. Eronia dilatata Butl.

Two males, Takaungu, 6th December, 1897.

19. Papilio demoleus Linn.

Two males, Mombasa, 23rd January, 1898.

Hbspbriid^.

20. Plcetsia certmjca Hewits.

2 , Takaungu, 19th November, 1897.
" Full of large brown ova " (B. C).

21. Ehopalocampta keithloa Wallgr.

Eour specimens, Takaungu, 3rd and 5th December, 1897.
" Fond of perching on outstanding branches of mangrove trees

"

(B. C).
55*
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8. Notes on the Collection of Specimens of the Genus

Millepora obtained by Mr. Stanley Gardiner at Funafuti

and Rotuma. By Professor Sydney J. Hickson, M.A.,

F.R.S., F.Z.S.

[Eeceived October 4, 1898.]

This collection consists of a dozen large di'ied coralla and several

smaller pieces and fragments, together with nearl_y three dozen

pieces of difEerent forms of growth preserved in spirit.

As I have already pointed out in a communication to this Society,

there is no reason to suppose that there is more than one species

of this genus, but there are nevertheless several characters of

interest presented by specimens from different coral-reefs which
are deserving of record. I propose to use the term " Facies " for the

general form of growth of the specimens described, and to i-etain

as far as possible under this term the names previously used for

species.

I. The dried Coralla.

MiLLEPOBA ALCICOBIflS L.

Facies " raniosa."

There are several specimens in the collection which under the

old system would have been placed in the species Millepora ramosa
Pall.

The principal features of this facies are that the branches are

thick and usually cylindrical, anastomosing freely below, but having
at the extremities a number of free obtusely pointed branches.

One of the most interesting specimens of this facies was
obtained at the S. entrance in Funafuti, at a depth of 7 fathoms.

The stem divides into branches in a vertical plane, which freely

anastomose, forming a wide-meshed network 10 inches in height.

The main stem is nearly an inch in diameter and the principal

branches of it are on an average | an inch in diameter.

The colour of the corallum is pale yellow. There are no para-

sitic barnacles on any of the branches of this specimen, but the
Gastropod, CalUostoma similaris (Reeve), and the Pelecypod, Avicula
formosa (Reeve), were found adhering to the specimen.

The genus Millepora being regarded as an essentially shallow-

water form, collectors rarely give the depth at which their

specimens were obtained, and we have in consequence very little

information concerning its bathymetrical range.

Tenison-Woods says that Millepora undulosa occurs in 20 fathoms
in Foveaux Straits, Moore and Smith found living M. i-atnosa

in 15 fathoms, and Gardiner obtained the specimens liere recorded
in 7 fathoms '. These are the only statements I can find giving a

definite range beyond low-tide mark.

1 Mr. Gardiner's notes on the localities of the facies "ramosa" are as
follows :—" It grows very abundantly immediately outside the deep channels
to the S.E. and N.W. of the Atoll Funafuti. I also obtained it oflf Pa-ra. In the
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Some doubt may be felt as to whether the coral collected by
Tenison-Woods was really a Millepora. The descriptiou given of

it is not sufficiently detailed to give great confidence in the belief

that a Millepore exists in deep water so far south as the Eoveaux
Straits ; but there can be no doubt whatever about the other two
statements ; and it is interesting to note that in both cases in which
Millepores have been dredged at a depth well below low-water
mark, i. e. in places where the growth in height cannot be limited

by exposure to the air, the facies is "ramosa." Moseley says that

M. rcnnosa " appears to thrive best in the shade "\
The yellow colour of the coralluin of the Funafuti specimens

from 7 fathoms is in accordance with the statement made by
Forskll that the species M. dirhotoma " inhabitat profundum," and
is of a " color tlavicans," M. dichofoma being regarded as a synonym
of M. ramosa by some authors. But the yellow colour is not con-

lined to deep-water forms, nor to forms of this facies, for Moseley
says that the Millejiora nodosa from Tahiti, found in one or two
feet of water, is of a bright yellow colour, and Mr. Gardiner tells

me that a species coloured orange-brown was fairly common on
one shoal to the windward side of the lagoon at Funafuti. It is

possible, however, that the white bleached coralla occurring on
many reefs are confined to the shallow water and that in a few
fathoms of depth all the Millepores are naturally yellow.

There is another piece of corallum in Mr. Gardiner's collection

which must be included in this facies, which is of interest as being

found in shallow water and showing a flattening and expansion of

the branches, which if it were carried a little further would lead to

the foi-mation of plates. Millepores living in very shallow water

cannot grow to more than a certain height, and their growth
upwards is checked and stopped by the low tides. It is probable

that a lateral expansion of the branches follows any check to the

growth given to the distal extremities, and that ultimately the

broadened branches fuse together to form lamellae or plates.

The diameter of the mouth of the gastropores on a medium-
sized branch of this form is, on taking an average of 12, found to

be 0-276 mm.

Facies ^'- esperi."

A specimen in the collection 6| inches in height, springing from
a basis 2| inches x 7 inches, from shallow water, S. passage, Main
Island, Funafuti, agrees most closely "with the description given of

Millepora esperi by Duchassaing and Michelotti. The form of

the corallum is not unlike that assumed by large specimens of

lagoon it occurs only uear the deep channela. It occurred in 7 fathoms of water

off the entrance betweeu Falefatu and Mateika." Mr. Gardiner alsn believes

that he obtained small pieces of Millepora in 20 fathoms off the N. entrance

near Pava, and in 30 fathoms off Falefatu ; but as there is jusL a possibility that

the pieces observed may have remained sticking to the swab from a previous

dredging, be does not wish me to consider the evidence to be conclusive.

^ H. N. Moseley, " Notes of a Naturalist on the ' Challenger,' " p. 27.
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Alcyonium digitatum, being thickly palmate with short obtuse and

warty branches.

The most striking feature about this Millepore, and fragments of

others which 1 judge must have had a similar form, is the great

thickness of the " live " corallum. The apparent thickness of

Millepore branches is often very misleading, for it may be observed

that in many specimens the apparent thickness is due to the

Millepore having grown over a dead coral and completely en-

crusted it.

Some of the branches of this coral are actually more than

22 mm. in diameter. They are the thickest branches of live

Millepore corallum I have had the opportunity of examining.

I have satisfied myself that in most cases the pores are continuous

from the surface to the centre without any break but that of the

tabulae. In some of these pores there must be at least 35 tabulae,

which is more than twice as many as in any other Millepore I have

carefully studied.

The texture of the corallum is light and brittle, the colour white,

and the surface almost free from barnacles and worm parasites.

All of these features suggest that the conditions under which

these specimens lived were particularly favourable, that the growth

of the corallum ^vas rapid, and the conditions of its tissues so

healthy that it could resist the action of the larvae of parasites.

Mr. Gardiner tells us that Millepora of the facies '' esperi"

occurs most abundantly in the lagoon on each side of the passages

to windward, and never where it would be directly exposed to the

rush of the tide. In this situation it forms large clumps, commonly

as much as 7 or 8 feet in diameter, rising out of 5-10 feet of water

to a foot from the surface at ordinary low tide. It also occurs

sparingly by the passages to leeward, and on some of the more

exposed shoals in the lagoon.

The lightness and brittleness of these specimens form a very

striking feature, and it occurred to me that it might be expressed in

figures fairly accurately by the specific gravity, which was found

to be 2-53. Compai-ed with other Millepores this is decidedly low.

The sp. pr. of a fragment of facies <' ramosa" was 2-9, of a

complanate form from Funafuti also 2-9, of a complanate form in

the Manchester Museum 3- 17.

Facies " complanata."

There is one large specimen, 20 cm. in height, which resembles

the form of growth of M. complanata, and there are several frag-

ments similar to it in the collection. Mr. Gardiner says it is not

common in the lagoon, being found only on certain shoals close

together towards the E. side.

The large specimen consists of five coalescent lamina;, the fre

edges of which are di\ ided in some places into short, blunt digita-

tious ov tubercles. The thickness of the laminae varies considerably,

but the average thickness is about 1 cm. The average number of
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tabulae in each pore is about 17. The specimen appears to have

been in a very sickly condition when taken. More than | of one
face of it is dead coral, and the other face is considerably attacked

by Algae. Nearly the whole of the " live " surface is pitted with
Pyrgoma milleporce. In one place I counted no less than 13 young
cirripedes in an area 1 x 1| centimetres.

On the surface of a fragment which was probably broken off

this specimen there may be seen several ampullae.

The specimens of Millepora collected by Mr. Grardiner in

Eotuma are of two kinds. They were found only in the boat-

channel, there being none on the reef. One of these consists of

coralla of light texture, of branching habit, similar to that usually

considered characteristic of Millepora alcicornis. The branches are

disposed in a single plane and freely anastomose, their average

thickness being about 5 mm. They are free from parasitic

cirripedes and show on some of the branches numerous ampullae.

The other kind consists of very hard dense coralla, partly or

wholly encrusting dead coral, but as the free edges rise into plates

with crested borders they correspond most closely with the species

M. plicaia. Hence they may be considered under the term facies

"plicata." The thickness of the live corallum is rarely more than

3 mm. from each surface, and its great hardness affects the manner
of its fi'acture in such a remarkable way that great difficulties

present themselves when an attempt is made to count the tabulae

in each pore. From the (small) number of pores I have been able

to examine, I arrive at the conclusion that there cannot be on an
average more than five tabulae in each.

One of these specimens shows the scars of numerous ampullae.

The surface of all these forms from Eotuma is remarkably clean

and free from parasites of all kinds.

The remarkable hardness of the corallum makes the pores very
apparent, and gives them the appearance of being much larger

than they really are. On first handling the specimen I thought
the pores were the largest I had seen, but on measuring the

diameters of 12 gastropores on one face of a specimen I found the

average to be only 0*27 mm., and on the opposite face the average

of five or six which I measured was less than 0*2 mm. These
figures show how deceptive estimates of size may be which are

made by unassisted vision. The pores of the facies "plicata"

from Eotuma are actually smaller than those of the facies " ramosa "

from Funafuti, and yet they have very decidedly the appearance

of being larger.

The remarkable difference in size between the gastropores on
one face of the corallum and on the other which is recorded above
is by no means exceptional. In nearly every case in which I have

compared the average diameter of 12 gastropores from one part

of a corallum with an average of 12 on another I have found a

certain difference. It is probably to be accounted for by the

difference in food-supply, fresh water, or other external conditions



832 PEOF. S. J. HICKSON ON SPECIMENS [NoV. 15,

to which the different parts of a colony are exposed in their natural

position on the reef.

II. Spirit-specimens.

Facies " rcnnosa,"

Mr. Gardiner killed in corrosive sublimate and preserved in

spirit some specimens of this facies which he obtained in 7 fathoms

of water at Funafuti. It was clearly of importance to see if the

soft parts of the deep-water ramose forms differ in any degree

from the shallow-water lamellate forms.

I found the material in excellent condition for the investigation,

as many of the gastrozooids appeared to be fully expanded, and some

of the dactylozooids jiartially so, and I was able in consequence

to see in a particularly favourable manner the small and large

nematocysts, the tentacles, and the histology of the polyps.

The nematocysts are, so far as I can judge, exactly the same as

in all other Millepores. I have been unable to find any of the large

kind exploded in my preparations, and consequently I can say

nothing about the character of the thread. The condition of these

large nematocysts varies considerably in different specimens of

Millepores ; sometimes they may be found in all stages of develop-

ment, but more frequently they are nearly all in one stage.

Sometimes nearly all the ripe nematocysts of this kicd may be seen

with their threads attached to them, sticking into the superficial

ectoderm or just below it ; in others, again, not a single exploded

nematocyst can be found. In the specimens I am now describing

the absence of exploded nematocysts may be accounted for by

believing that they were washed off in coming up in the dredge,

but I am not certain that that explanation is quite satisfactory.

The unexploded nematocysts measured '02 mm. x "025 mm.,

i. e. the exact size of the large nematocysts of other Millepores.

The manner in which the tlu'ead is coiled up inside the vesicle is

also the same as in other Millepores.

The small kind of nematocyst which is found characteristically

in the tentacles of gastrozooids, but occurs also more rarely in the

coenenchym, varies in size considerably, but the largest of them are

exactly | the length of the large kind of nematocyst, and are conse-

quently normal in size. In one instance I have seen the swollen

base of the thread armed with three spines, as described and figured

by Moseley. Tliere is no reason, therefore, to suppose that the

nematocysts of this form diflrer from those of other Millepores.

As in all other specimens I have examined, the canals contain

numerous zooxanthellae. They are a good deal more crowded than

usual in the superficial canals, as might be expected in forms living

in deeper and consequently darker water. Each zooxanthella is

perfectly spherical in form, being 'Ol^S mm. in diameter. They
exhibit no peculiar features.

The gastrozooids and dactylozooids are exactly the same in all

essential features as the gastrozooids and dactylozooids of other

well-preserved Millepores which I have examined.
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Facies " camplanata."

The spirit-specimens of this facias were collected in shallow

water at Funafuti, and are, like the dried specimens, very consider-

ably affected by barnacles and other parasites. Unfortunately the

state of preservation was not perfect, and many details of histology

could not be made out at all.

The preparations are, however, of very great interest, as showing

medusse bearing spermacytes. Many of the meduste are quite loose

in their ampullge, and are shaken out of them during decalcifi-

cation, so that they can be mounted whole. The largest medusae

mounted in this manner were about '57 mm. in diameter ; but as it

is impossible to prevent them from being slightly compressed as

the Canada balsam dries, we may consider that their diameter is

only a little over § mm. This is almost exactly the same size as

the male medusse in Professor Haddou's collection.

Facies '' plicata" from Eotuma.

Several specimens of this form were killed in corrosive sublimate,

washed with iodine, and preserved in spirit. They are all in an
excellent state of preservation.

Many of the specimens show on the surface shallow round
depressions about g mm. in diameter, which so closely resemble the

scars of the ampullae seen on the dried coralla, that there can be

no doubt that they represent the spaces from which the medusas

have escaped. The depression is, however, overgrown by ectoderm
and possibly a certain amount of the eudoderm's canal-system as

well, so that when the specimens are decalcified all trace of these

depressions disappear. In studying the ampullae of dried coralla

I was much struck with the fact that they are never found anywhere
but in the superficial layer of the corallum, and I was inclined to

believe at one time that when the colony of a Millepore had once

produced medusae it died. This view, however, was not confirmed

by the examination of Prof. Haddou's material from Torres Straits,

in which the medusa-bearing colonies showed every sign of being

in a thoroughly healthy and actively feeding condition.

The Millepores from Eotuma confirm the opinion that my former

view was wrong, since several of the gastrozooids contain food in

the form of minute Crustacea, and the ectoderm and other tissues

are all thoroughly sound and healthy. The specimens prove,

moreover, that when the oucer wall of the ampulla is broken to

allow the escape of the medusa, the ccenosarcal tissue covers over

the gap, and in time obliterates all signs of it.

It is quite impossible, of course, to form any estimate of the

length of time that elapsed from the escape of the medusEe until

the specimen was collected, but it is noteworthy that not a single

medusa remains. 1 have decalcified more than three quarters of the

material sent to me, and have searched through the whole of the
material thus decalcified with a powerful lens, but I can find no
trace of a medusa, and in the sections I have cut there are no
signs of any sexual organs.
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9. Report on the Holothurians collected by Mr. J. Stanley-

Gardiner at Funafuti and Rotuma. By F. P. Bedford,

B.A., King's College^ Cambridge '.

[Received October 13, 1898.]

(Plates LII. & LIU.)

My thanks are due to Prof. F. J. Bell aud Mr. J. Stanley

Gardiner for giving me the opportunity of examining and de-

sei'ibing the Holothurians collected by the latter at Rotuma and

Funafuti in the S. Pacific. I have freely availed myself of the

suggestions of both Prof. Bell and Mr. Gardiner, and am particu-

larly grateful to the former for allowing me the use of a room
to work in at the Natural History Museum, South Kensington,

where I have been able to compare the specimens with the collec-

tion in the Museum, and where in consequence the task of identi-

fication has been much simplified. Prof. Bell, too, has kindly gone

through the whole paper and corrected the proofs.

Any errors or shortcomings in the present paper I am of course

solely responsible for.

The most generally useful books for the determination of species

I found to be K. Lampert, ' Die Seevvalzen,' in Semper's Reisen im
Arch. Philipp. Bd. iv. 1885, and H. Theel, ' ChaUenger ' Reports,

pt. 39, Holothurioidea, ii. 1885.

The genera have undergone considerable revision since 1885,

and the best recent diagnosis of the Holothuriidae is given by
Prof. Ludwig in Memoirs of Mus. of Comp. Zool. Harvard College,

vol. xvii. no. 3, 1894, p. 37, which may be regarded as a supple-

ment to his account in Bronn's Thier-Reich, Bd. ii. Abt. 3, Bde. i.

1889/92, pp. 327-361 =.

I have adopted this classification, with the single exception that

I have followed Prof. Bell in substituting the name Actiyiojjtfga

for Mulhria for the reasons stated by him (Ann. & Mag. iVat.

Hist. xix. (1887) p. 392, and xx. p. 148).

The works by Dr. Lampert and Dr. Theel were in nearly all

cases used in determining species, and I have therefore thought

it unnecessary to repeat the references in each case in the text.

I have been unable to obtain Dr. Sluiter's paper in Bijdrag tot de

Dierk. Afl. xvii. 1895, entitled " Die Holothurien-Sammlung des

Museums zu Amsterdam," and have had to rely on abstracts in

Zool. Centralblatt, ii., and 'Zoological Record' for 1895; in all

other cases I have had access to the original papers.

I have used the terms " dorsal " and " ventral " in the conven-

tional analogical sense for " bivium " and " trivium " respectively.

^ Communicated by F. Jeffrey Bell, M.A., F.Z.S.

= Dr. H. Ostergren (OiVers. af Kgl. Vet.-Ak. Forbandliugar, Iv. no. 2, 1898,

p. Ill) and M. Perrier (Comptes Rendiis, t. csxvi. no. 23, 1898, p. 1664)

have somewhat amplified Prof. Ludwig's classification of the Synaptidas and

the Synallactinae respectively.
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In noting the horizontal distribution I have employed the

terms used by Dr. A. E. Ortmann in his ' Grundziige der mariuen

Tiergeographie,' 1896 ; in giving the size of specimens I have

taken greatest length and greatest breadth.

The collection comprises examples of 12 species of Aspidochirota,

1 Dendrochirotan, and 5 species of Synaptidse (one of which is

new) ; the following is a list :

—

List of Species.

1. Actinopyga [Miillericij echiniies Jaeger ?, p. 836.

2. [ ] maiiritiana Quoy & Gaimard, p. 835.

3. [
]
parvula Selenka, p. 836.

4. Holothtiria atra Jaeger, v. andioinensis Semper, p. 839.

5. difficilis Semper, p. 838.

6. fuscocinerea Jaeger, var. pervicax Selenka, p. 837.

7. impatiens ForskSl, p. 840.

8. maculata Bi-audt, p. 842.

9. 'nionacaria Lesson, p. 841.

10. pardalis Selenka, p. 839.

11. rugosa Ludwig, p. 839.

12. vagahimda Selenka, p. 842.

13. Pseudocucwmis africana Semper, p. 843.

14. Sj/napta godeffroyi Semper (genus Euapta Ostergren), p. 847.

15. kefersteini Selenka (genus Chondrodea Ostergren), p. 847.

16. ooplax V. Marenzeller (genus Synapta Ostergren), p. 848.

17. Chiridota intermedia, sp. nov., p. 846.

18. liberata Sluiter, p. 845.

As will be seen, I propose to combine Actinopyga parvula

Seleuka and A. jiavocastanea Theel under the former specific name,

and Holothuria fuscocinerea Jaeger et Semper with Holothuria

pervicax Selenka.

Most of the species in the collection are widely distributed

tropical forms, but I have thought it worth while to note any

discrepancies between the individual specimens and the specific

descriptions. The variations in the tentacles of Pseuclocucumis

africana Semper seem to be of interest from several points of

view.

From the list of species it will appear that there is one which I

believe to have beeu hitherto undescribed and which I have called

Chiridota intermedia. As is well known, the species of Chiridota

are very difficult to diagnose and separate from one another ; the

attempts that have been made to classify them on the minute

structure of their wheels have not met with much success, and
until more is known of the changes which take place during the

growth of the individual, the specific differences must appear

unsatisfactory—at any rate, the present species seems to be at least

as definite as most others of the genus.

AsPIDOCHIROTjE.

Actinopyga maiiritiana Quoy & Gaimard.

Holothuria mauriiiana Quoy & Gaimard, Voyage de I'Astrolabe,

iv. Zooph. 1833, p. 138.
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Mulleria varians Selenka ; E. Selenka, Z. f. w. Z. xvii. 1867,

p. 810, Tat', xvii. figs. 4-9.

Befurence. K. Lampert, Zool. Jabrb. Syst. Bd. iv. 1889, p. 813.

Distribution. Distributed over the Indo-Pacific region of the
tropical zoDe from as far W. as Mozambique (' Alert ') to as far

E. as Society Is.

Two specimens from Eotuma, the largest being 91 mm. x 30 mm.,
seem to resemble in every respect the specimens collected by
H.M.S. ' Challenger ' and described by Theel, p. 201. They differ

from the specimen described by Lampert from the Lucepara Is.

in the absence of the arrangement of ventral feet in rows, although
patches occur on the ventral surface, where the feet are less closely

arranged than elsewhere.

AcTiNOPTGA ECHiNiTES Jaeger.

Miillena echinites Jaeger, De Holothui-iis, pp. 17, 18.

Reference. Theel, ' Challenger' Holothurioidea, ii. p. 201.

Distribution. The species has been recorded from Fiji, Grreat
Barrier Reef, Amboina, Thursday Is., Celebes, Sumatra, and Indian
Ocean (Seychelles) ; it is thus fairly \\'idely distributed over the
Indo-Pacific region of the circumtropical zone. One specimen
from Kotuma, -±0 mm. x 15 mm., appears to belong to this species.

It resembles Theel's description of the Fiji specimen in every
particular except in colour, which is whitish brown with a few
irregular dark patches on tbe dorsal surface ; the ventral surface
is lighter than the dorsal, and the tube-feet and papillge are darker
than the ground-colour.

The anal teeth are quite visible to the naked eye, and the
deposits are like those described by Theel, except that they appear
to have undergone a certain amount of soluticm and in consequence
the identification is not certain.

AcTiTfOPYGA PAHVULA Selenka. (Plate LII. figs. 1 a-d.)

Mulleria parvula E. Selenka, Z. f. w. Z. xvii. 1867, p 314
Taf. xvii. figs. 17, 18.

Mulleria fiavocastunea IhQel ; H. Theel, 'Challenger' Hoi. ii.

1885, p. 198'.

Distribution. The species thus constituted is one of the most
widely distributed circumtropical forms : it is recorded from the
West African region (Madeira), East American region (Florida),
and greater part of the Indo-Pacific from Seychelles Is. to Samoa,
including the lied Sea.

A large number of specimens from Funafuti lagoon 20 fathoms
and from the " mangrove swamp," largest about 25 mm. X 7 mm.
As the specimens combine a number of characters of A. parvula
and A. jiavomstunea it seems worth while to describe them some-
what minutely. Theel has himself suggested the possibility that

' Hoi. sp. n., ? juv., described by Liidwig (Zool. Jahrb. Sjst. iii. p. 808,
figs. 1-5), eeems to be closely allied to this species, although no mention is made
of anal teeth and it appears thus to be a true Holotharia.
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A. parvula is tbe young of A. flavocastanea, and all the evidence

seems to favour the identity of the two forms.

Colour uniform brown ; number of tentacles 18 in one specimen

(not countable in others).

Deposits agree almost exactly with Selenka's description and

figures ; the tables (Plate LII. fig. 1 6) are very crowded, frequently

overlapping, and form a layer outside the buttons (fig. 1 c), which

rarely possess less than 4 pairs of holes. The spiny rods men-

tioned by Seleuka as occurring in the dorsal feet are very scarce

(fig. 1 cZ), but sieve-plates (tig. 1 c) occur arranged in circles below

the end-discs of the ventral and some of the dorsal feet.

The ventral feet are arranged in very distinct rows ; dorsal feet

much smaller and more papilliform and not arranged in rows ;

anal teeth five in number, small, and forming more or less irregular

oval fenestrated plates, recalling the anchor-plates of some species

of Synapta.

I could not make certain of the maturity of any of the specimens,

but in one of the smallest, the only one of which I cut sections,

ova were developed on the dorsal mesentery ; the same specimen

possessed one stone-canal completely embedded in the mesentery,

two Polian vesicles, and tolerably well-developed tentacular

ampullae ; Cuvierian organs were very well developed in all the

specimens opened.

Prom the above description it will be obvious that the only

points of distinction that can be maintained between A. parvula

and A. jlavocastanea are (1) colour and (2) size ', both of which

may be due either 1) to age or (2) to local variation.

UoLOTHUKiA ruscociNEREA Jaeger, var. pervicax Selenka.

(PlateLII. figs. 2a,6.)

Holothuria pervicax Selenka; E. Selenka, Z. f. w. Z. xvii. 1867,

p. 327, Taf . xviii. fig. 54.

Holothuria depressa Ludwig ; H. Ludwig, Arb. a. d. zool.-zoot.

Inst, in Wiirzb. 1875, p. 108, Taf. vii. fig. 44.

Holothuria mammiculata Haacke ; Mobius, Meeresfauna d. Ins.

Maur. u. d. Seych. 1880, p. 48.

Var. of //. fuscocinerea Jaeger et Semper ; G. P. Jaeger, De
Holothuriis, 1833, p. 22 ; C. Semper, Eeisen im Arch. Phil.

Bd. i. Hoi. 1867, pp. 88, 250, Taf. xxvii. & xxx. fig. 22= H. curiosa

Ludwig ; H. Ludwig, Arb. a. d. zool.-zoot. Inst, in Wiirzb, 1875,

p. 110, Taf. vii. fig. 29.

References. H. Ludwig, Ber. Oberh. Ges. Wien, xx. 1883,

p. 173.

H. Theel, ' Challenger ' B,eports, xxxix. Hoi. ii. 1885,

pp. 220-222.

Distribution. The species is widely distributed over the Indo-
Pacific area, extending as far "W. as Japan. Pour specimens from

'^ From the Zool. Eecord, 1895, it appears that Sluiter has described a
specimen of A. flavocastanca 20 cm. long.
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Eotuma : (1) 50 mm. x 20 mm.
; (2) 64 mm. X 19 mm.

; (3) 45 mm.
X 18 mm.

; (4) 47 mm. X 23 mm.
Deposits quite agree with Ludwig's later description (1883, I. c.)

of H. pervicax ; the tables have, as a rule, a rudimentary spire and
are not frequent ; in a small piece all the different forms oE

deposits from those typical of H. pervicax Selenka to those typical

of H. depressa Ludwig can easily be found, a few approaching
those typical of H. fuscocinerea Jaeg. {v. fig. 2 h).

This species, like H. atra Jaeg., has been repeatedly described

under a new name on account of the great amount of variation

to which its deposits are subject.

Like H. atra it seems to occur in two well-marked forms : var.

(1), first described by Semper under the name of H. fuscocinerea

Jaeg., and later by Ludwig as H. curiosa, in which the deposits

consist of sparsely distributed tables (some, according to Theel,

with more than one transverse beam) and somewhat irregular

small buttons, which become more elongated in the ambulacral

appendages ; and var. (2), first described by Selenka under the

name H.pervicax and later by Ludwig as E. depressa, which differs

in the fact that the buttons are not so completely formed : in

ai'rangement of ambulacral appendages, calcareous ring, and
internal anatomy, the two varieties seem to be identical ; in colour

they differ slightly'. I have had an opportunity of examining
some of Prof. Semper's original specimens, and those from Samoa
which he describes as varieties of H. fuscocinerea (Semper, I. c.

p. 250) agree in every respect with H. pervicax.

Ludwig (1883, 1, c.) has shown that H. pervicax, H. depressa, and
H. mammiculata should be associated together, aud Theel (p. 221,

I. c.) has suggested that If. curiosa and H. fuscocinerea are identical,

a view in favour of which there seems to be considerable evidence.

H. argus Jaeger (Bohedschia) seems to be closely allied to this

species.

HoLOTHUKiA DiFFiciLis Semper. (Plate LII. fig. 3.)

Holothuria difficilis C. Semper, Eeisen im Arch. Philipp. Bd. i.

Hoi. 18(58, p. 92, Taf. xxx. fig. 21.

Distribution. Eecorded from Samoa, Amboina, Pulo Edam, and
Mauritius.

Six specimens from Eotuma, largest 62 mm. x 20 mm., others

about half this size.

The ground-colour of the smaller specimens is dark chocolate-

brown.
They agree with Semper's short description and figures, to which

I have nothing further to add ; both the dorsal papillae and ventral

feet possess supporting perforated plates. Buttons, as a rule, with

3 pairs of holes.

The species appears to me to be much more closely allied to

Actinopyga excellens aud A. parvula than to Holothuria vagahunda.

1 V. Semper, Taf. xxvii.
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H0LOTHUB.IA RUGOSA Ludwig. (Plate LIII. fig. 4.)

Holothuna ruqosa H. Ludwig, Arb. zool.-zoot. Inst, in Wiirzb.

Bd. ii. 1875, p. 110, Taf. vii. fig. 33.

Distribution. Eecorded from Samoa, Pelevv Is., New Britain,

Waigeoe Island.

One specimen from Kotuma, 125 mm. X 22 mm., tentacular crown
small (11 mm. in diameter). The five longitudinal furrows
mentioned by Ludwig visible but not conspicuous, body flesh-

coloured.

Deposits exactly as described and figured by Ludwig, but, as in

the specimens described by Theel (p. 226), tables with more than 4
vertical supports to spire were exceptional.

HoLOTHUEiA PARDALis Seleuka.

Holothuria parclalis E. Selenka, Z. f. w. Z. xvii. 1867, pp. 336,
337, Taf. xix. fig. 85 ; for svnouymy, v. H. Ludwig, Sitzb. Ak. d.

Wiss. Berlin, 1887, Heft 2," pp. 1226, 1227.

References. C. Ph. Sluiter, Xatuurk. Tijd. v. Ned. Ind. xlvii. 1887.
H. Ludwig, Erg. d. Hamb. Magalh, Sammelreise, Lf. iii.

1898, p. 5.

In spite of Prof. Ludwig's separation of H. subclitiva Selenka
from U. pardalis Selenka, after Sluiter's examination of a large

number of specimens from the Bay of Batavia all the evidence
seems to point to the advisability of regarding them as one species,

a view which has been upheld by Theel (as well as Sluiter).

Distribution. This species occurs all over the Indo-Pacific region
from Zanzibar to Cocos Is., as well as in the East American littoral

region (Surinam and Florida ?). Prof. Ludwig (1887, Z. c. p. 1242)
described 2 specimens from Falkland Is., which would extend the
range of the species into the Antarctic littoral region, but in 1898
(Z. c.) he expresses some doubt as to the correctness of the locality

recorded.

Several specimens from outer reef and mangrove swamp
Funafuti : largest is 79 mm. x 10 mm., diameter of tentacular

crown 7 mm. when expanded; another specimen 39 mm. x 9 mm.,
tentacular crown expanded 4-5 mm. in diameter; 20 tentacles

(counted in 2 specimens). The specimens vary in colour in the
way described by Sluiter. The buttons are very frequently in-

complete and in those individuals examined they were irregularly

distributed as in H. subclitiva ; the tables have, as a rule, a reduced
spire, and their discs, which are invariably spinous, vary in size from
•07 mm. to -04 mm. in diameter ; curved rib-like rods occurred (as

described) in the dorsal feet only.

HoLOTHUEiA ATEA Jaeger, var. amboines'sis Semper.

Holothuria amboinensis Jaeger, De Holothuriis, 1833, pp. 22, 23.

Holothuria atra Selenka ; E. Selenka, Z. f . w. Z. xvii. 1867,

p. 327, Taf. xviii. figs. 52, 53.

Holothuria amboinensis Semper ; C. Semper, Eeisen im Arch.
Philipp. Bd. i. Hoi. p. 92.
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Var. of H. atra Jaeger (Theel & Sluiter), w\i\c\\= H. floridana

Pourtales and Selenka and H. aflnis (Microthele) Brandt.

References. L. G. Pourtales, Proc. Am. Assoc, vol. v. 1851,

pp. 12, 13.

H. Ludvvig, Z. f. w. Z. xxxv. 1881, p. 596.

H. Ludwig, Ber. Oberh. Ges. xxii. 1883, pp. 170, 171.

C. Ph. Sluiter, Natuurk. Tijd. v. Ned. Ind. xlvii. 1887,

pp. 187, 188.

C. Ph. Sluiter, Semon's Zool. Forsch. in Austr. u. Mai.

Arch. Bd. v. Lf. i. 1894, pp. 103, 104.

Ludwig {I. c, 1883) seems to have first suggested that the two

forms of this species, which were separated by Semper and which

were from that time considered to be distinct species, were in reality

well-marked colour-varieties of the same species, indistinguishable

by any constant anatomical characters. Var. amhoinensis is uni-

form dark brown or black, whereas in the other variety, which may
be termed var. affi,ms=H.atra Jaeger (Theel and Sluiter), the ends

of the feet and papillas are whitish. In 1887 {I. c.) Sluiter had been

unable to find intermediates between the two forms, bat in 1894

{I. c.) he describes such among 5 individuals from Amboina.

Distribution. Both varieties are extremely widely distributed

over the In do-Pacific region and occur also in the circumtropical

East American littoral region.

Two specimens from Eotuma and several from outer reef and

lagoon, Funafuti, all belonging to var. amhoiaensis.

In four specimens dissected the following organization

occurred :

—

Length.
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Eeferences. C. Semper, Eeisen im Arch. Philipp. Bd. i. Hoi.

1868, p. 82, Taf. xxii.

H. Ludwig, Arb. a. d. zool.-zoot. Inst, in Wtirzb. 1875,

p. 112, %. 51.

. H. Theel, ' Challenger' Holothurioidea, ii. p. 179, pi. vii.

fig. 9.

H. Ostergren, Zool. Anz. Bd. xxi. 1898, pp. 233-237.

Distribution. This species is extremely widely distributed

throughout the circumtropical zone ; it is recorded from the East

American region, Mediterranean subregion (Dalmatia &c.), and

the greater part of the Indo-Pacific region.

Several specimens fro]n Eotuma from 29 mm. x 11 mm. to

106 mm. X 23 mm.
The colour is characteristic, the dorsal violet-brown blotches, as a

rule, coalescing to form transverse bands ; but in one specimen the

blotches are quite distinct, forming two longitudinal rows, as in

the two specimens described by Ludwig from Tahiti and Surinam

respectively.

The deposits are typical and I have no opportunity of confirming

Ostergren's Yiew that H. cqjhanes Lampert is the young form of

ff. imjiatiens Forskal.

In four specimens dissected the arrangement shown in the

following table occurred :

—

Length.
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Several specimens from Rotuma, average about 40 mra.x 12 mm.
The colour of all the specimens is very striking and constant

(v. Sluiter & Ludwig, I. c), the warta on which the papillae are

erected being distinctly yellow as described by Ludwig.
In three specimens dissected the following variations occurred :

—

Length.
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the port of that name iu S. Australia it would extend its lange

into Ortmann's Antarctic littoral region, although Ludwig does not

include the species in his list of Antarctic Holothurians.

One specimen, 140 mm. X 32 mm., from outer reef, Funafuti :

colour uniform brown ; the dorsal appendages distinctly more

papilliform than the ventral ; deposits typical ; Cuvieriau organs

present.

Dendrochieot.i:.

PsEUDOcucuMis AFRiCANA Semper. (Plate LIII. iig. 5.)

Cucumaria africana C. vSemper, Reisen im Arch. Philipp. Bd. i.

Hoi. p. 53, Taf. xv. fig. 16 (figure inaccurate, v. Ludwig, 1888).

Cucumaria asdmilis Bell= ft. theeli, Ludwig= Ps. africana

Ludwig.
For juore detailed synonymy, v. E.. Koehler, Eev. Suisse de Zool.

iii. 1895, pp. 276, 277.

References. H. Ludwig, Arb. a. d. zool.-zoot. Inst, in Wiirzb.

1875, p. 90, fig. 17 {Ps. acicula).

F. J. Bell,Proc.Zool.Soc.l884,pp.253-258(^w^>/i?r(/ch/s

japonicus).

K. Lampert, Die Seewalzen, 1885, pp. 254, 255 {Ps.

H. Ludwig, Zool Jahrb. Syst. ii. 1887, pp. 25-27 (Ps.

intercedens).

H. Ludwig, Sitz. k. Ak. d. Wiss. Berlin, 1887, Heft ii.

pp. ] 236-1 241, figs. 12-16 (Ps. theeli).

H. Ludwig, Zool. Jahrb. Syst. iii. 1888, pp. 815-817

(Ps. africana).

H. Ludwig, Bronn's Klassen, Bd. ii. Abth. 3, Buch 1,

1889-92, p. 95, figs. 11, 12, and p. 348.

W.- Bateson, Materials for Study of Variation, 1894,

pp. 432-435.

H. Ostergren, Zool. Anz. Bd. xxi. 1898, p. 135.

The genus Pseudocucumis was first defined by Ludwig (I. c, 1875)

on the single species Ps. acicula, and with a few alterations,

necessitated by the subsequent description of other species, this

definition was used by him iu Bronn's ' Klassen ' (I. c. p. 348) to

include the genus Amphicyclns Bell.

Distribution. The genus, of which five species are known, is

recorded from the circumtropical Indo-Pacific region, and from the

west coast of Norway. Ps. africana has been recorded from as

far W. as Zanzibar to as far E. as Fiji.

Seven specimens from Eotuma, averaging about 22 mm. X 9 mm.
I have nothing to add to Ludwig's full and accurate description

(1887, 1. c, Ps. thedi), except to record certain variations in

tentacular symmetry which appear to me of interest, especially iu

relation to the arrangements occurring in other species of the genus.

Ps. mixta Ostergren has 5 pairs of larger alternatiug with 5 pairs

of smaller tentacles ; the latter are radial in position and vary in size

;

they seem from Ostergren's description to be arranged in bilateral
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symmetry, except the mid-ventral radial pair, the left of which is

smaller than the right : no mention is made of the tentacles

forming more than one circle, but as they were in a retracted

condition this may have been overlooked.

Ps. acicula Semper (Liidwig, 1875, ?. c. fig. 17 b) also possesses

20 tentacles, of which 15 (10 large and 5 small) form an outer

circle surrounding 5 smaller tentacles corresponding to the radii

(v. Diagram I.) (from Bronn, Z. c. p. 95).

Fs. intercedeiu Lampert.—Lampert (J. c.) describes 18 tentacles,

of which 5 form an inner circle, the inner tentacles being as large
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Diagram of oral tentacles of Pseudocucumis.

The tentacles are supposed to be viewed from in front, the month being
represented in tlie centre. The relative sizes of the circles correspond apjji-oxi-

niately to the relative length and breadth of the tentacles, the relative distances
being also approximately correct. The arrows indicate the position of the 5
radii.

Fig. I. Pseudocucumis a«'cM/a (Semper), after Ludwig in Bronn's 'Klassen,'
/. c. p. 96.

Fig. II. Ps. japo-iiica (BAX). a, b. From two specimens in the British Museum.
Fig. III. Ps. africana (Semper), s. After Ludwig in Bronn's ' Klussen.' /. c. p. 9t5

;

B, c, D, E. From specimens in the present collection.
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as the smallest of the outer tentacles (if the inner circle consisted

of 5 pairs, a condition similar to that which I found in a specimen
of Ps. jajyonica, v. Diagram II., would result).

Ludwig (1887, I. c.) described a specimen in which the arrange-

ment and number of tentacles were quite different, an inner circle

of 5 pairs being surrounded by an outer circle of 20 larger

tentacles arranged in 5 groups of 4, making 80 altogether.

Ps. japonica Bell.—In two specimens in the British Museum I

find 25 and 23 tentacles respectively, arranged as in Diagrams II. a
and II. B.

Ps. africana Semper possesses 20 tentacles. Ludwig (I. c, 1887,
Ps. theeli) described in two examples the arrangement shown in

Diagram III. a, which is taken from Bronn, I. c. p. 95. 4 out of

the 7 specimens were preserved in formol with expanded tentacles,

and in these specimens the arrangement is as shown in Diagrams
III. B, C, D, E.

The interest of these variations seems to me to lie chiefly in two
directions : (1) the individual variations follow the same lines as

the specific differences, and in consequence they indicate the sort

of stages by which it is possible for one type of tentacular arivange-

ment to be converted into other types without any " breaches of

continuity "
; and (2) the relation of the minor tentacular symmetry

to the major symmetry of the body is seen in the bilateral

symmetry of the tentacles combined with a radial and interradial

arrangement.

It may be interesting to note the presence of developing

Gastropod eggs, crowded in the usual mucoid (?) capsules, and
fixed to the surface of one of the specimens : the capsules were
circular in outline and rather more than 1 mm. across, each con-

taining over 100 embryos ; whether these belong to some parasitic

genus, e. g. EuUma or kitfjlifer, or to a free-living form, I have no
opportunity of discovering.

Stnaptid.*;.

Chieidota L1BEEA.TA Sluiter.

Chirodota liberata C. Ph. Sluiter, Natuurh. Tijd. v. Ked. Ind.

xlvii. 1887, pp. 212, 213, Taf. ii. figs. 44, 45.

Distribution. Sluiter's specimens were found creeping on dead

or living branches of coral in the Bay of Batavia, and a single

specimen is recorded from Pulo Edaui.

One specimen from Eotuma, 28 mm. X 4 mm., 12 tentacles, each

with 8 to 10 pinnae, the two longest forming a terminal pair

;

wheel-papillsD in single row on two ventral interambulacra, dis-

tributed more numerously on 3 dorsal interambulacra as in C. rigida.

Wheels "05 mm. diameter, owing to partial solution no details could

be made out ; no deposits in body-wall outside wheel-papillae, but

within the papillae the characteristic C-shaped bodies figured by

Sluiter occur ; these at first sight appear like broken rims of wheels.



846 MR. F. p. BEDFORD 0>' HOLOTHUHIAXS [XoV. 1"),

but are undoubtedly separate deposits ; calcareous ring not closelj^

examined ; 5 short retractor muscles and several Polian vesicles

occur.

Chiridota ixtermedia, sp. nov. (Plate Llll. figs. 6 a-d.)

References. H. Ludwig, Arch, de Biol. t. ii. 18S1, pp. 41-58,

pi. iii. (C rotifera).

E. Semon, Mitth. a. d. zool. Stat, zn Neap. vii. 1887,

p. 272, Ta£. x.

H. Ludwig, Z. f. w. Z. liv. 1892, p. 350, Taf. xvi.

A. Dendy, Journ. Linn. Soc, Zool. xxvi. 1897, p. 49.

Several specimens from the mangrove swamp, Funafuti, average

about 22 mm. X 4 mm. : largest under 3 cm. long. Colour whitish,

transparent near posterior end of body. 12 or 13 tentacles (out

of 4 individuals, 2 had 12 and 2 had 13); pinuye subequal, about 7

in number, the proximal pinnae being situated some distance from
base, tei-minal ones not forming a pair longer than rest.

Wheel-papillae in a somewhat irregular single row in each

interambulacrum (except at anterior end, where they are more
crowded) ; the two ventral interambulacra contain very few papillae,

being often quite devoid of them in the middle of the body

(cf. C. lewis) ; the papillae are opaque, white, and rather conspicuous.

Wheels and curved rods present. The wheels (figs. 6 «, h) are very

similar to those of other species of Chiridota; a cover-plate is present

over the basal plate and its centre is closed ; there is no central

pillar between the base and cover-plate ; the upper rim only of the

wheel is toothed, and there is a distinct notch in the cover-pl.ate

between its radii (= " Speichen-Platten,"' Ludwig). Dendy (Lc.)

described the fully- developed wheels of Trochodota dunedinensis

{Chiridota dunedinensis Parker) as situated with their faces

parallel to the surface of the body, and so arranged that the

toothed edge is always directed outwards ; in consequence he uses

the terms " outer " and " inner " faces of the wheels : in C. inter-

media the arrangement is different ; the wheels are arranged in

each papilla so that the toothed edge of the wheel is nearly always

directed away from the centre of the papilla, so that those wheels

on the inside of each papilla have the toothed edges facing

the opposite May to those on the outside of the papilla. It

seems better, therefore, to use the arbitrary terms "upper"
and " lower " in the sense in which Ludwig has already used

them, so that they are applicable to any arrangement of the

wheels in the body-wall. The rods (fig. 6 «) are present all

over the body and are thickened at the ends and in the middle,

the ends being unbranched except in the tentacles (fig. 6(?), where
they are also longer and narrower (cf. C. Uberata and C. rotifera

and tentacular deposits of C. pisanii) ; abnormalities of the rods

occasionally occur either by the development of a branch from the

middle of the rod forming a triradiate spicule, or they may very

rarely become S-shaped, a condition which is normal in C. contorta,

G. australiana, Trochodota purpurea (= studeri), and Anapta
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japonica. Calcareous ring consists oE 12 pieces, 5 radial and 7

interradial, the latter being arranged symmetrically on each side

of the dorso-venti-al line (1 in each ventral interradius, 1 in

mid-dorsal interradius, and 2 in each dorso-lateral interradius)

;

the 5 radial pieces are each pierced by a hole (or seldom notched

as in 0. Uberata). Several Polian vesicles (about 5) and a single

stone-canal fixed to mesentery occur.

Synapta GODErFROYi Semper.

(G-enus Euapta Ostergren), C. Semper, Eeisen im Arch. Philipp.

Bd. i. Hoi. p. 231, Taf. xxxix. fig. 13.

Reference. C. Ph. Sluiter, Semon's Zoo). Forsch. in Austr. u.

Mai. Arch. Bd. v. Lf. 3, 1894, p. 105.

Bistrihution. Mauritius, Pelew Is., Thursday Is., Fiji, Samoa,

Cai'oline Is. ; it thus ranges over a considerable part of the Indo-

Pacitic region.

Two specimens from Eotuma : largest 180 mm. x 13 mm.,
length of tentacles about 13 mm. ; 15 tentacles.

Deposits &c. agree with description and figures by Semper, but

the malformations of the anchors did not seem to occur (c/. Sluiter);

Two smaller specimens from Eotuma, one of which is 35 mm. x
5 mm., appear to be the young of this species : the tentacles I am
unable to count because of their condition, but the deposits agree

exactly with the larger forms ; colour is different, the body being

speckled with silver-grey markings.

Synapta kefersteini Selenka.

(G-enus Chondrodea Ostergren), E. Selenka, Z. f . w. Z. xvii. 1867,

p. 360, Taf. XX. figs. 120, 121.

References. C. Semper, Eeisen im Arch. Philipp. Bd. i. Hoi.

pp. 14, 15, Taf. V. fig. 24, p. 230, Taf. xxxix. fig. 11.

H. Ludwig. Zool. Jahrb. iii. Syst. 1888, p. 818.

C. Ph. Sluiter, Semon's Zool. JForsch. in Austr. u. Mai.

Arch. Bd. v. Lf. 3, 1894.

H. Ostergren, Ofvers. af Kongl. Vet.-Ak. Forhand-

lingar, Arg. Iv. No. 2, 1898, p. 111.

Distribution. Eecorded from Sandwich Is., Samoa, Amboina,

and Kosseir (Eed Sea).

Two specimens (one imperfect) from Eotuma, one 70 mm. ;<

10 mm.
Ludwig (I.e.) notes the variation in number of tentacles in this

species. In these specimens there are 25 in each specimen.

I have nothing to add to the description of Selenka and Semper,

revised by Ludv\dg : in Ludwig's specimens the seventh hole of the

anchor-plates has a dentate margin, whereas in those examined by

Selenka and Semper the margin appears to have been smooth

:

these specimens are interesting in the fact that they possess

anchor-plates of both kinds, intermediate conditions of all grades

being very common.
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Stnapta ooPiAX Marenzeller.

Si/napta ooplax v. Mar. Verb, zool.-bot. Ges. Wien, xxxi. 1881,

pp. 122, 123, Taf. iv. fig. 1.

Beference. H. Ostergren, Zool. Anz. Bd. xxi. 1898, pp. 233-237.

Distribution. Eecorded from Japan aud Loyalty Is.

Three specimens from beach of lagoon, Funafuti; largest

135 mm. X 5 mm.
The body is nearly circular in section, with the radii visible as 5

white indistinct longitudinal bands ; colour whitish, without the

pink tinge which typically characterizes the species.

In one specimen the deposits were quite typical, in the second

they were completely dissolved, and in the third somewhat

disintegrated, anchors alone vA^ere present (no anchor-plates or

biscuit-shaped spicules) ; I believe this condition to be due to

partial artificial solution, but as Sluiter has described for Synapta

Icefersteini a somewhat similar condition of partial decalcification,

which he believes to be natural, it seemed worth while to mention

the fact : Ostergren has also laid stress on a similar process taking

place in other Holothurians.

EXPLANATION OF THE PLATES.

Plate LII.

Fig. 1. Actinopyga parvula Selenka, p. 836.

a. Entire ventral view. X 4.

b. Tabular deposits. X 250.

c. Button-like deposits and sieve-plates. X 250.

d. Spiny rods in the dorsal feet.

Fig. 2. Holothuria ftiscocincrea, var. pervicax Selenka, p. 837.

a. Entire side view. X 1^.

b. Deposits (excluding tables). X 250.

Fig. 3. Holothuria difficilis Senlper, p. 838. Entire side view. Nat. size.

Plate LIII.

Fig. 4. Holothuria ruyosa Lvidwig, p. 839. Entire side view. Nat. size.

Fig. 5. Fseudocucumis africana Semper, p. 843. Entire side view. X 3.

Fig. 6. Chiridoia intermedia, sp. nov., p. 846.

a. Wheel from below. X 850.—The teeth on the upper edge are seen

through the rim and the centre of the basal plate is shown in

focus, bp., basal plate ; cp., cover-plate ; cpc, centre of cover-

plate ; cpr., radius of cover-plate ; lie., upper edge of wheel

(toothed) ; le., lower edge of wheel (smooth) ; bjjr., radius of basal

plate; sp., spoke of wheel between point of junction of cpr. and
bpr. and rim of wheel; 1-6 opposite ends of spokes seen on rim
of wheel.

b. Wheel on edge, same lett«ring as a. X 850. The basal plate {hp.) is

seen dimly through the cover-plate (cp.) in the centre.

c. Rods in body-wall, x 300.

d. Rods in tentacles. X 300.
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10. On the Actinogonidiate Echinoclerms collected by
Mr. J. Stanley Gardiner at Funafuti and Rotuma.

By F. Jeffrey Bell, M.A., F.Z.S.

[Received October 13, 1898.]

The Eehinoderms, other than Holothurian forms, collected by
Mr. Stanley Gardiner do not present so many points of interest as

those to which Mr. Bedford's paper is devoted (see p. 834). 1

very much regret that the recent demands on my time prevented

me from availing myself as fully of Mr. Gardiner's kindness as

I at first hoped, but I am glad to have been able to introduce

Mr. Bedford to original systematic work.

I. Crinoidea.

The only Crinoid obtained was an Actinometra from the outer

part of the reef at B-otuma, which I have not been able to

specifically determine.

II. ASTEROIDEA,

The only Asteroids collected were Gulcita grex M. Tr. ; Gymna-
sterias carinifera Lamk. ; OphicUaster cylindricus Lamk., which was
taken both at Botuma and Funafuti ; and a number of most inter-

esting and instructive examples of the ' comet-form ' of Linckia

(probably both L. muUifons and L. miliaria) from Botuma, which
will be of great service to workers at this extraordinary means of

reproduction.

III. Ophiuroidea.

The species found were all common and well-known :

—

1. Pectiinixa gorgonia M. Tr. Botuma.
2. Ophiolepis cincta M. Tr. Botuma.
3. O'phioplocus imhricafus M. Tr. Botuma.
4. Ophiactis savignii M. Tr. Funafuti, outer reef.

5. Ophiocoma erinaceus M. Tr. Funafuti, outer reef.

6. „ scolopendrina Ag. Funafuti, outer reef, and
also Botuma.

7. Ophiarthnim elegans Peters. Botuma.
8. „ pictum Lyman. Botuma.

IV. ECHINOIDEA.

These also are common reef-species :

—

1. Cidaris metularia Lamk. Botuma.
2. Ecliinotlirix diadema L. ' Botuma and Funafuti.

3. Tripneustes variegatus Leske. Botuma.

1 See Loven, Bih. Sv. Vet.-Akad. Hdlgr. xiii. 4, no 5, p. 137.
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4. Echinometra lucunter Leske. Eotutna and runafuti,

lagoon, 15-25 fms.

5. Echinometra oblonga de Bl. Funafuti, lagoon, 15-25

fms.

6. Heterocentrotus mammillatus Leske. Funafuti.

7. Echinoneus cydostomus Leske. Funafuti, lagoon, 18 fms.,

and Eotuma.
8. Laganum depresmm Less. Funafuti, lagoon, 15-25 fms.

9. Maretiaplanulataljixak. Funafuti, lagoon, 15-25 fms.

10. Brissus umcolor Leske. Eotuma, reef.

It will be seen that all the species are common and widely

distributed, and that there is no occasion to dilate at any length

on the subject.

11. Ou a new Antelope of the Genus Hippotragus.

By Oscar Neumann.*

[Received November 1, 1898.]

I propose to designate a new geographical form of the Roan
Antelope {Hippotrmjus equinus) from East Africa by the name
of:—

Hippotragus rufo-pallidus, sp. nov.

General markings as in H. equinus, but the colour without any

brownish or greyish tints, being of a pale reddish, lighter in some
specimens and more red in others, but never of a dark red as in

the West-African form.^

The legs of M. rufo-pallidus are of a dark reddish colour, the

oldest specimen in my collection having black markings on the legs.

The base of the tail is black, this colour extending to the hind part

of the back. The ears are tufted, but the hairs are not so long as

in if. haJceri.

Hah. German and British East Africa.

1 believe that all the Eoan Antelopes mentioned from German
and British East Africa (Uganda Protectorate), also that which

Mr. Hinde shot at Machako's (cf. de Winton, P.Z.S. 1898, p. 127),

belong to this species. I am, however, of opinion that the Antelope

is very rare in these countries, as I met with it only on one

occasion during the two years of my travels in East Africa. This

was a herd, out of which I shot five specimens, unfortunately all

females, on the 24th September, 1893, on the upper part of the

Eiver Bubu, about halfway between Irangi and Mount Gurui.

When approached the herd did not make off at full speed but

' Communicated by the Secretary.

2 I am quite of the opinion of Ilerr Matschie that it is impossible to attribute

the Anfilope kob of Erilebeu to a Hippotragus, as it must be either an Adcnota

or a Bubalis. The original French description of Buffbn indicates a Bubalis,

while the plate represents an o\A Adenota kob, and the plate oi Antilope kob

depicts a young specimen of the same animal.
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trotted or galloped away in a slow canter, so that I was able to

follow them for about twenty minutes by running, and I believe

I could have shot more of them had I not become quite exhausted.

,

The following are the measurements of my four horns of

Hippotragus rufo-pallidus, the fifth being that of quite a young
animal :

—
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Blackman to be referable to 2 or 3 species oE Uha and 2 or 3

species of Enteromorpha, both common genera of green alga3. A
similar case of dense vegetable growth on a water-snake had been

observed by Peters on the Siamese Herpeton tentaculatiim, and

recorded by him in 1882. The present specimen, on being cut

open, had been found to contain 12 well-developed young, measur-

ing from 30 to 42 centimetres, in addition to two undeveloped ova

forming part of the same chain and situated between the fertile

ones. —

•

The Secretary read some extracts from a letter received from

Mr. John S. Budgett, F.Z.S., who had gone to the Gambia for the

winter on a scientific expedition on behalf of the Society. It was

dated Bathurst, Nov. 5th, and stated that he had arrived there on

the previous day, and proposed to start up the river on the following

Tuesday for M'^Carthy's Island, where he would collect fishes and

birds. The Antelopes were now in the uplands and were not ex-

pected to come down to the river until the dry season commenced.

Mr. C. W. Andrews exhibited and made remarks upon some

bird-remains from the Lake-dwellings of Glastonbury, Somerset-

shire. The specimens included numerous bones of a large Pelican

which was identified as Pdecanus crispus ; most of the remains

were those of young birds which had been probably killed for

food. The date of the settlement had been fixed as between

300 B.C. and the Eoman occupation. Amongst the associated

forms were the Beaver, Otter, Pine-Marten, Crane, Wild Swan, a

large Eagle, Cormorant, Coot, and a number of small birds which

had not been determined.

Mr. Oldfield Thomas, F.Z.S., read a letter which he had received

from Senor Ameghino, C.M.Z.S., on the subject of the newly dis-

covered mammal Neomijlodon'^, giving further information, obtained

from the Indians, as to its distribution, characters, and habits.

The following papers were read :

—

1. Further Notes on the Amazonian Lepidosiren.

By Dr. Emil A. Goeldi, C.M.Z.S., Para.

[Keceived October 8, 1898.]

The unexpected discovery of Lepidosiren paradoxa on the island

of Marajo, as announced in my previous communication to the

Society on this subject (see Trans. Zool. Soc. vol. xiv. p. 414),

made me desirous of submitting this locality, only two days' sailing

from Para, to further exploration. At my public lecture (held on
June 3rd, 1897 ^) it was easy to call general attention to the

' See ' Nature,' vol. Iviii. p. 549 (IS9S).
•^ Boletim do Museu Paraense, toui. ii. fasc. "2, p. 247.
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subject and to insist on the necessity of diminishing our deficiency

of actual knowledge relative to the biology of Lepidosiren.

1 mentioned particularly the great probability—even at that time

I called it quite a certainty—that the analogy in the habitat of the

African Protopterus with that of the South-American Lepidosiren

would be accompanied by a correspondence in the mode of life,

especially as regards its lethargy during the dry season. If my
hopes and expectations have not been reahzed so far in this point

in regard to the Amazonian Lepidosiren, it must be attributed more
to climatic difficulties during recent years than to the want of good-
will and exertions. It seeiii's that the critical period (presumably
caused by cosmic agents), which regularly brings excessive dryness
to Ceani and some of the UL-ighbouring Stales of North Brazil,

and exceptional inundations to Lower Amazonia, is approaching
again or has already begun. The fact is, that the water-le\el in

Marajo and on the Lower Amazon, throughout the localities

\vhere specimens of Le])idosiren are caught, \\as considerably

higher in 18!J7 than usual, and the papyrus-meadows ("^;>iVm/7,"'

from "^n'ri "= papyrus), which, at least ])artial]y, dry up in normal
years, remained under water all that year. The same faut repeats

itself this year l898-^-the summer in Parti ha\ing begun only

about the middle of June, at lea>t a montii alter the usual time.

These circumstances did not permit definite investigations about
the summer-life of Lepidosiren. But the efforts wiiieh were made
brought, at least, one ad\autage. 1 got t\\ o more specimens of the

singular Dipnoan, both uninjured, thougli not living. Oue of

the specimens lived for some hours after its capture, but did not
survive the transport to Pani. Both are males, the villi of the

])osterior extremity being more distinctly developed in the smaller

specimen than in the larger. The measurements are :

—

Specimen/. Total length 53 cm. ; circumference 13 cm.
Anus on the left side.

Specimen (/. Total length 51 cm. ; circumference 12| cm.
Anus on the left side.

The colour is the same as was described before. These two
specimens of 1897, together with the five previously noticed, make
the total number of seven specimens of the Amazonian form of

Lepidosiren paradoxa obtained by me from 1894 up to this time.

These two new specimens were found exactly in the same locality

as the Marajo Lepidosiren captured in May 1896, and sent to the

British Museum, i. e. at Fazenda Dunas, Cape Magoary, a
property belonging to Dr. Vicente Chermont de Miranda, civil

engineer. The exact spot is distant only half an hour from the

Fazenda building \

I think it may be of some interest to describe more exactly the
physical features of a locality which in two years has furnished
three specimens of this Dipnoan. Eor this purpose I send a

^ Confer ' Boletim do Museu Paraense,' vol. i. fasc. 1, p. 438 et seqq.
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photograph (fig. 1) representing its aspect in the beginning of

September 1896, the period of relative low water. The photograph

shows a typical " pirisal " (papyrus-meadow), cut transversely by

a canal about 2 metres wide and generally some 6 feet deep.

In the background, at some distance, several persons are seen

waiting for a canoe. On the left hand, near the middle of the

scene, a small pool is seen between the roots of some smaller

" piri
'"' bushes. From this pool came the first Lepidosiren ; the

other two specimens were also obtained nearly at the same spot.

Fi?. 1.

PirisAl at Dunas, Marajo, in September 189(».

Our Uving specimen of Lepidosiren from Obydos, \\hich lias

survived now more than a year in captivity, and has somewhat

changed its habits, as it now accepts food regularly (mandioca-

roots), and turns aggressively against the fingers placed on the

glass walls of its aquarium, developed durmg my 8 months' absence

in Southern Brazil a very curious character. The free end of its

fore-limbs now shows slender ramifications, somewhat like deer-
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antlers in form. The right fore-limb (fig. 2) has two principal

branches, the oral with three smaller branches, the aboral with

two only. The opposite left fore-limb (fig. 3) has two lateral

branches, not ramified, and directed downwards, instead of upwards
as on the right limb.

Fig. 2.

Fig. 3.

Fig. 2. Head of living Lepidosiren, showing the ramifications of the fore-limb.

Fig. 3. The same on the left side. The three slight eminences on the upper side

of the limb show the commencements of further appendages.

"What is the signification of these formations ? I think I am
right in interpretiog them as casual and accessorial appendages

with respiratory functions—a sort of very singular secondary or

complementary external gills, produced mainly by the necessity

of increasing the respiration-surface during life in a small aquarium.

I cannot find any other plausible explanation of the phenomenon.
It is known that the AivK&nProtopterits occasionally exhibits some
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short aud insignificaut filaments arising from the gill-opening

and situated at the base of the fore-limb. They are generally

considered as external branchial appendages undergoing atrophy.

According to Dr. Giinther they merit the rank of a specific

character in comparison with the Australian Ceratodus and the

South -American Lejridosiren (
' Introduction to the Study of

Fishes,' p. 355 ;
' Catalogue of Fishes in the British Museum,'

vol. viii. (1870) p. 322). Prof. Lankester has recently expressed

his doubts about the specific value of the characters of the branchial

appendages of Protopierus, stating, on the one hand, that moderate-

sized specimens of Protopterus do not possess externa! gills, and
supposing, on the other hand, thai small specimens of Lepidosiren

(not having been yet examined) may possess such gills (see Trans.

Zool. Soc. xiv. p. 18).

As the matetr stands, the facts observed in our living specimen

of Lepidosiren become of much interest. Supposing that 1 am
right in my opinion concerning the physiological signification of

these strange appendages, we must be surprised at the analogy of

the case with that of certain Amphibians of the section Urodela.

From the experiments of Mademoiselle De Chauvin \ we know that

the celebrated Mexican Amhlystoma remains in the Siredou-state,

characterized by external branchije, under the artificial constraint

of water-life. Other experiments of the same observer have shown ^

that the ovine larvae of Triton alpestris throw off their excessively

developed external branchiae, replacing them rapidly by new ones,

better adapted to the casual conditions of a life in water—which
for this species is not the normal one. AVe know further % that

Kneeland observed the extreme facility with which two specimens

of Menobranchus lateralis regenerated their external branchiae, when
bitten away by fishes inhabiting the same aquarium. Ultei-ior

secondary development of external branchiae is thus a fact not

isolated in the animal kingdom. Does the consideration that such

cases are not confined to the Amphibia really involve an insuperable

difficulty ? I do not think so. In its mode of life Lepidosiren is,

from the biological standpoint, as true an amphibian as these

animals, which belong properly to that class according to present

scientific A'ieMS. Aud reflecting that identical external conditions

of life will naturally produce similar physiological functions, and
therefore favour analogous ways of organization, this reasonable

argument is sufficient to i-eniove the apparent contradiction which

seems to result from the distance apart of these creatures in the

zoological series.

But a new and greater difficulty seems to ai'ise from the fact

that the appendages in the present case are at the free end of

the fin. If they came out of the opercular opening, issuing

independently close to the origin of the fore-members, as in

Protopttrus, the matter would be comprehensible. But branchial

appendages at the very end of the fore-limb itself, that is at first

1 Knauer, ' Naturgeschielite der Lurclie,' Wien, 1878, p. 231 seq.

- JbuL p. 2(53. =* Ibid. p. 238.

i
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sight rather hard of comprehension, as a very unusual occurrence

and a strange combiuation of such different physiological functions

in the same organ.

But the morphological signification of the extremities in the

Vertebrates is not yet sufficiently known ^ We have two opposite

theories on the subject. The first admits the direct origin

and transformation of original branchial arches in the pectoral

and pelvic girdle, the fore-limb representing no more than one
particularly predominating branchial ray (biserial type of fin

;

Archipterygium of Gegenbaur). The other theory suggests

that the extremities, as well as the paired fins of fishes, are

essentially remnants of an originally uninterrupted lateral and
dorsal fold on the body of the proto-vertebrate (Wiedersheim).
Would it be too audacious to say, that in the case of our captive

Lepidosiren, which has developed branchial appendages at the eud
of both its fore-limbs, may be found for the first time a weighty
argument in favour of the first of these two theories ? If the

fore-limb itself is morphologically no othor than a ray, specially

developed, of the branchial apparatus, may it still appear an im-
possible eventuality that the fore-limb, under certain conditions,

might reassume its old and primitive role as part of the supporting-
apparatus of the branchial respiration-system ?

Finally, there exists still one other possibility, that the so-called

fore-limb of Lepidosiren is, in fact, not yet a true anterior extremity,

but a persistent rudimentary external branchia. I am constrained

to express the surj^wise which not only the peculiar shapes of this

formation in all the seven specimens of Amazonian Lepidosiren,

but also the comparison of them with their respective hind-limbs,

have caused me. It is indeed an insignificant, very flat filament,

comparable to the barbels of certain South-American members of the
family Siluridse (such as JEluricJitliys gronovii). On the other hand,
the hind-limb is always a very strong, solid, cylindrical, horn-
shaped formation, the signification of which as a genuine posterior

extremity is, for me, as certain as that of the anterior extremity
is uncertain.

If we admit such a possibility, the secondary development of

ramifications at the free end of the so-called fore-limb provoked by
prolonged and exclusive water-life would become essentially more
accessible to our comprehension.*

'^ Wiedersheim, ' Grrundriss der vergleichenden Anatomie der Wirbelthiere,
June 1898, 4" Auflage, pp. 101, 103.

- [The following remarks were made on this passage of Dr. Goeldi's paper
by Mr. G. A. Boulenger, F.Z.S. :—

" With reference to the remarks of Dr. Goeldi on the branchial pectoral
limbs of Lepidosiren, I would draw attention to a note of mine (see P. Z. S.

1891, p. 147), in which I described a somewhat similar condition in a Pro-
topterus living in the Society's Gardens. I have no doubt that the branches
noticed by Dr. Goeldi are the result of some injury to the limbs, and represent
new growths comparable to the bifid or trifid regenerated tails of Lizards
and to the Polydactyly and even polymely arising from mutilations in
Batrachians."]

Peoc. Zool. Soc—1898, No, LVII. 57
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2. On the Anatomy of the African Jumping-Hare [Pedetes

caffer) compared with that of the Dipodidae. By
F. G. Parsons, F.R.C.S., F.Z.S., F.L.S., Hunteriau

Professor at the Royal College of Surgeons and Lecturer

on Comparative Anatomy at St. Thomas's Hospital.

[Received October 14, 1898.]

The opportunity of dissecting a somewhat rare Mammal, the

African Jumping-Hare (Pedetes caffer), was kindly given me by
Mr. Oldfield Thomas, of the British Museum. Fortunately the

adult specimen was a female, and its uterus contained an embryo
which must very nearly have reached its time of birth. Mr.
Beddard, the Prosector of this Society, has also kindly placed

at my disposal two Jerboas (Dipus jacuJus and D. Mrtipes) for

comparison.

At the end of the paper will be found a short summary of its

chief points of iaterest.

Extermd Anatomy.

The total length from the snout to the root of the tail is

17 inches, the tail measuring another 18 inches.

The nose is covered by very short fine hair except round the

nostrils, where the skin is bare. The upper lip is very long ; there

is an interval of one iuch between the lower part of the nose and
the mouth ; there is no cleft in the median line, and the space

between the nose and the mouth is covered by thick short fur.

The aperture of the mouth is crescentic, the upper lip being

curved to expose the incisor teeth, which are white and perfectly'

smooth. The pointed ears are 3^ inches long, and from the

ventral side of the meatus the tragus projects as a conical process

3 of an iuch high. The fore limbs are set very far forward, indeed

there are only 2 inches between the point of the shoulder and
the posterior canthus of the eye ; they are very short, the upper
arm being especially diminished. The manus has five well-marked
digits provided with lateral!}- compressed, pointed, slightly curved
claws ; the most radial of these, the pollex, is the shortest. In the

palm of the hand are two processes : the more radial of these is

hemispherical and is situated opposite the base of the outer two
digits, its radial side is flattened and is covered with much harder
epidermis than the rest, giving an appearance very like that of a

small human thumb-nail. On the ulnar side of this is a smaller

elevation which is compressed laterally and, unlike the other,

covered with hair ; it is also much the softer and more freely

movable of the two.

There are two pairs of nipples ; the more anterior are situated

jnst behind the axilla, 2 inches from the middle line, while the

more posterior are 1| inches behind these and a little nearer the

raid-line. There are no inguinal or abdominal nipples.

The hind limbs are very long and the knee and hip-joints are
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strongly flexed, while the most comfortable position of the ankle

seems to be one of extreme dorsal flexion, so that the dorsal surface

of the foot is in contact with the shin as far as the heads of the

metatarsal bones. There are four toes in the foot, the hallux being

absent and the most fibular toe the smallest ; they are provided

with strong triangular claws compressed from above downward.

The second toe from the tibial side is the largest.

The vagina and rectum open by a common aperture 2 inches

below the root of the tail; it is soon divided into a smaller rectal

part and a larger vaginal. On each side of the vulval orifice is a

crypt about g inch deep, and this leads by a wide orifice into a

thick-walled, almond-shaped sac g inch long. When this sac is

opened up, it is seen that at the orifice the mucous membrane has

longitudinal rugae, but that nearer the fundus it is covered with

hairs about g inch long. The walls are evidently glandular and

the cavity contained a quantity of inspissated secretion '.

On comparing the external anatomy of Pedetes with that of Dijnis

one is struck by the general resemblance between the two ; there is

the same breadth at the back of the head, and want of proportion

between the fore and bind limbs ; in Dhpus, however, the upper lip

is divided and the white upper incisors are grooved as they are in

the embryo of Pedetes. There are four pairs of nipples instead of

two as in Pedetes ; the most anterior pair are situated at the root

of the neck, and the most posterior almost opposite the vulval

orifice.

In the hand the claws closely resemble those of Pedetes., but that

on the poUex is quite short. As in Pedetes there are two prominent

projections in the palm; of these the radial is the better developed,

but no nail is present.

In the hind foot there are only three toes, and the claws are

more laterally compressed than those of Pedetes.

The Osseous System.

As the osteology of Pedetes is well known and several skeletons

of it exist, I shall only make a brief survey of the bones of the

specimen in my possession, comparing them with those of the

foetus and of Bipus jaculus.

The dorsal surface of the skull is remarkable for the strength

and breadth of the nasals ; the frontals too are very large, in the

median line they are twice as long from before backward as the

parietals, while in Dipus the parietals and frontals are of the same
length. The interparietal only projects for a short distance

between the parietals ; in the foetal Pedetes the interparietal is

much larger than the adjacent supraoccipital. In the lateral view
the infraorbital foramen is deeper in Pedetes than in Dipus, and in

the latter animal there is a small separate foramen below through
which the infraorbital nerve makes its exit.

1 The external anatomy of the foetal specimen will be found with the

description of the uterus.

57*
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The temporal fossa in both auimals is ridiculously small, and is

separated from the orbit by a postorbital process, which is much
better marked in Dipus than in Pedetes and is altogether absent in

the foetus. The squamosal is remarkable for a backwardly pro-

jecting process which locks it into the periotic bone ; this spur is

simple in Pedetes, but in Dipus it is H-s]:aped, a vertical bar

extending at right angles from the hinder end of the primary hori-

zontal one. The periotic has the usual tympanic canal running
upward and backward from the laterally compressed tympanic
bulla. In Dipus the canal is extremely short, and in the foetal

Pedetes there is merely a tympanic ring. Above the external

auditory meatus in both animals, the supratemporal bulla gives the

characteristic swollen appearance to the hind part of the skull. In
the foetus no bull as are present ; the jieriotic is a mass of cartilage

in which the pro-, epi-, and opisthotic ossifications can be seen.

The backward projection of the squamosal is, however, quite ossified.

On the ventral surface of the skull the incisors are perfectly

white and quite smooth in Pedetes ; in Dijms they are also white,

.but there is a single longitudinal groove in them. In the foetal

Pedetes it is interesting to notice that the incisors, which are just

appearing, are also grooved.

The anterior palatine canals are slit-like and not very large in

either animal ; in Pedetes they are situated at the bottom of a rather

deep fossa. The bony palate is one of the chief points of difference

between the two skulls : in Pedetes it reaches as far back as the
first molar tooth, in Dipus it extends considerably farther back
than the last molar. In the foetus there are rudiments of three

teeth on each side, presumably the premolar and first two molars
;

the most anterior of the three is the one best developed.

On a level with the hinder edge of the internal pterygoid plate

there is in Pedetes a small median opening in the basioccipital bone ;

this communicates with the foramina rotunda, but does not open
directly into the cranial cavity. More posteriorly in the mid-
line of the basioccipital bone is a round aperture, large enough to

admit a wax vesta match ; in the recent state this was closed by
membrane. In the foetal specimen both these openings are present,

but they are bilateral instead of median. In Dipus neither is present.

In the mandible the chief difference between the two animals

is that in Pedetes the symphysis, although not synostosed, is

immovable ; while in Dipus the incisors are capable of separation

and approximation as in most mj^omorphiue rodents. In addition

to this the angular process is much larger in Dipus than in Pedetes

and is perforated by an oval foramen. The lower incisors too of

Dipus are much more laterally compressed than they are in

Pedetes.

The Atlas of Pedetes is remarkable for having on each side three

foramina for the vertebral artery ; there are the usual two in the

transverse process and dorsal arch, and an additional one formed

by a small bridge of bone arching over the groove for the artery mid-
way between the other two. In Dipus the one in the transvers
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process is missing, but the other two are present. In Dipus the

2nd, 3rd, 4th, 5th, and 6th cervical vertebrse have their bodies and
arches synostosed. In Pedetes they are all free, although the 2nd
and 3rd are so very close together that hardly any movement can
be allowed between them. In neither animal is there a foramen
in the transverse process of the seventh cervical or a ventral
tubercle, although that of the sixth is very prominent.
The first thoracic vertebra only has half a facet on the cephalic

part of the side of the body, because in both animals the head of

the first rib articulates as much with the seventh cervical as with
the first thoracic. In Pedetes the transverse process of the 10th
thoracic vertebra has three processes ; the most anterior forms
a facet for the articulation of the 10th rib, the middle one is

directed outward and corresponds to the tip of the ordinary
thoracic transverse process, while the most posterior projects

backwards.

In the 11th thoracic vertebra the rib still articulates with
the anterior of these tubercles, the middle one is reduced in size

and the posterior one is lai-ger. In the 12th vertebra the pos-
terior tubercle has become much larger and has developed into a
well-marked anapophysis or accessory process, the middle tubercle

has completely disappeared, but tlie anterior is still present,

supporting the 12th rib by a definite articular facet.

In the 1st lumbar vertebra the transverse or, as it is often
called, costal process is seen to correspond in shape and position
with the anterior tubercle of the transverse process of the posterior

thoracic vertebrse, and the anapophysis with the posterior tubercle
of the same. The mamillary process or metapophysis first appears
on the prezygapophysis of the 10th thoracic vertebra and increases

in size vertebra by vertebra into the lumbar region ; it is quite
plain that it has no homology with any part of the thoracic

transverse processes. In the lumbar region the anapophyses are
very large and rest against the outer side of the prezygapophysea
of the next vertebra behind; the prezygapophysis is therefore
locked in between the postzygapophysis and anapophysis of the
vertebra in front.

After the seven lumbar vertebrae there are four which are fused to
form a sacrum, but only two of these support the ilium, the first

forming a much larger part of the articular facet than the second.
On the ventral side oE the disc between the 4th sacral and 1st

caudal vertebrae there is a single bony spur, about 5 mm. in length,
attached by fibrous tissue to the disc ; it lies a few mm. to the left

of the median line. Between the first and second caudal vertebrae

a small well-marked chevron-bone is present, and this is succeeded
by others, the one between the 3rd and 4th being the most
prominent. After this the bones gradually shorten and become
more and more elongated antero-posteriorly and compressed
laterally. Between the 9th and 10th caudal the true chevron-bone
ceases, but a pair of bony tuberosities project from the anterior
part of the ventral surface of the 10th vertebra ; farther back in
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the tail these also gradually die away. There are altogether

31 free caudal vertebrae.

The Sternum of Pedetes consists of the presternum, four meso-

sterual sternebrae, and the xiphisternum. The presternum is

considerably expanded anteriorly, but narrows suddenly behind the

attachment of the first rib. the 2nd, 3rd, 4th, and 5th costal

cartilages articulate opposite the joints between sternebra), the 6th

articulates with the posterior part of the last sternebra, the 7th

articulates with a cartilaginous mass separating the last sternebra

from the xiphisternum, while the 8th is attached to the anterior

part of the xiphisternmn. In the foetal specimen centres are

present for the presternum and first two sternebrae.

The sternum of Dipus is very like that of Pedetes in the number
of elements present ; the chief points of difference are that the

8th rib does not reach it and that the first rib is attached nearer

the front of the presternum.

The Clavicle both of Pedetes and Dipus is well marked and

has the initial / curvature as in man. In the foetal Pedetes the

shaft was entirely ossified, but the two extremities were carti-

laginous.

The Scapula has much more the human shape in Pedetes than it

has in Dipus : this is due to the fact that the vertebral border

is much longer in comparison in the former animal than in the

latter ; there is a very faint indication of a metacromion process in

both animals. In the foetus the ala and spine alone were

ossified.

The Humerus in Pedetes is half the length of the femur, there is

a fairly prominent pectoral ridge about the middle of the bone,

and the inner condyle is very prominent and curved upward into

a book-like process, but there is no bony supracondylar foramen.

The external supracondylar ridge is well marked. In the foetus

the shaft alone is ossified ; it is interesting to notice that in the

cartilaginous lower end of the bone there is a supracondylar

foramen.

In Dipus the humerus is considerably less than half the length

of the femur ; in appearance it closely resembles that of Pedetes,

there is the same recurved internal condyle and prominent ex-

ternal supracondylar ridge, but the pectoral ridge is more strongly

marked.
The Radius and Ulna in Pedetes are very strong and are shorter

in proportion than those of Dipus, which, besides being longer, are

much more dehcate : this contrast is doubtless due to the great

amount of digging which Pedetes has to perform.

The Carpus of Pedetes consists of, in the proximal row, scapho-

lunar, cuneiform, and pisiform ; in the distal row, trapezium, trape-

zoid, OS magnum, and unciform. In the interval between the

scapho-lunar, trapezoid, and os magnum there is a small wedge-

shaped centrale, which is only visible on the dorsal side. Articu-

lating with the radial side of the scapho-lunar is the radial ossicle

or prsepollex : this structure agrees very closelj' with that figured
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and described by Bardeleben ^
: it consists oi: two joints, of which

the proximal is a rod 14 mm. in length, thickened at either end

and stretching inwards across the palm ; the distal joint is 7 mm.
long, flattened from the palmar to the dorsal surface, and broader

than the proximal ; its long axis is directed outward, so that with

the proximal joint it forms an acute angle (see fig. 2, p. 867). The

metacarpal bone of the poller is very short ; it is parallel and in

the same plane as the other four metacarpals and is not at all

opposable (see fig.l).

Fig. 1.

Dorsal view of cai-pus of Pedetes caffcr, with radial ossicle flattened out

In the foetal specimen no centres of ossification were present in

the carpus ; in the metacarpus centres were present for the shafts

of the index, medius, and annularis, but not for the pollex or

minimus. The praepollex or radial ossicle, as perhaps it will be

wiser to term it while its real nature is sub jucUce, is a cartila-

ginous bar corresponding in shape with the adult structure, but

no joint between the two segments could be made out ; there were

no ossific centres. It will thus be seen that the evidence which

this foetal specimen has to give on the radial ossicle is chiefly

negative : the structure is apparently a cartilaginous constituent

of the carpus from an early period, but how and when it ossifies

remains to be seen. It is interesting to notice that the three

metacarpals which are most permanent in the mammalian class

are the ones which, in this animal, ossify first. If this rule

holds good, it could not be expected that the radial ossicle, if it be

a prsepoUex, would ossify until after the minimus and pollex have

done so. In D'qnis there is a single bony bar stretching across

the palm and articulating with the radial side of the scapho-lunar ;

it has the palmaris longus inserted into its free extremity

' P. Z. S. 1889, p. iitJO.
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and evidently corresponds to the proximal joint of the same
structure in Pedetes. Xo signs of a distal joint are present.

It is worthy of remark that the long axis of the distal joint of the

radial ossicle of Pedetes is placed at such an angle with that of the

proximal that its termination is situated near the root of the nail,

while its proximal end is opposite the free edge of the nail. I do

not, howe\er, think that this change in the relative position of the

parts is of any great importance.

The Os Innominatum has the surfiice for the iliacus directed

ventro-laterally, as in the Hares. The ischial tuberosity is very

prominent, and the obturator foramen large and pear-shaped. In

the foetal bone only the three primary centres are present.

The Femur is chiefly remarkable for the large size of the laterally

compressed great trochanter, at the base of which a rudimentary

third trochanter exists. There are two fabellse, of which the outer

is the larger. The femur of Dipus is practically identical, except

that the articular surface of the head is continued outward for a

considerable distance on to the upper surface of the neck.

The Tibia is considerably longer than the femur, the cnemial

crest being specially prominent.

The Fibula is transitional between the hystricomorphine type,

in which it is a distinct bone, and the myomorphine, in which

it is fused with the tibia in its lower part. In Pedetes the fibula

is quite free in its upper half, and from the front of the head a

process projects forward and inward ; in its lower half the bone is

closely bound to the tibia and becomes so attenuated as to be

barely visible ; it is, however, at no time completely merged with

the tibia. The external malleolus is fairly well marked, and con-

siderable movement is allowed between it and the tibia. In Dipus

the fibula becomes completely incorporated with the tibia in its

lower half, as it is in mouse-like rodents generally, and no movement
is possible between the external malleolus and the tibia. In the

foetal specimen of Pedetes only the centres for the shafts of these

long bones were present.

The Tai'sus consists as usual of astragalus, calcaneum, navicular,

3 cuneiforms, and cuboid. The navicular is remarkable for having

a process on the plantar surface prolonged from before backward

and laterally compressed ; it projects anteriorly under the external

cuneiform and almost touches the base of the middle (3rd) meta-

tarsal ; between its anterior projection and the external cuneiform

is a tunnel for the peroneus longus tendon. The internal cunei-

form is prolonged forward on the inner side of the base of the

second metatarsal, into this projection the tendon of the peroneus

longus is inserted ; heuce there is little doubt that it represents the

aborted first metatarsal. The internal cuneiform is also prolonged

backward along the inner side of the navicular until it just reaches

and articulates with the head of the astragalus. On the inner

side of the internal cuneiform is a thin plate of bone with its

long axis at right angles to that of the foot ; its upper extremity

articulates with the inner side of the navicular, while its lower
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extremity receives the insertion of the tendon of the flexor tibialis.

From its position I think that it may correspond vrith the radial

ossicle in the manus, though it is connected with the distal row of

tarsals instead of the proximal. A ligament runs forward from
the anterior part of its lower extremity and connects it with the

dorsal extensor tendon. In Bipus, as is well known, the three

middle metatarsals are fused, hut on the inner and outer side are

rudiments of the first and fifth metatarsals, the former being

continuous with the internal cuneiform. In the foetal Pedetes

there are centres for the calcaneum and for the shafts of the four

metatarsals and their phalanges.

The Muscular System.

In former volumes of the Proceedings of this Society ' I have

described the muscles of a considerable number of Eod^nts. I

shall therefore content myself with noticing the chief points in

which Pedetes agrees with or differs from the typical arrangement.

The Temporal is very small and does not meet its fellow in the

mid line of the skull.

The Masseter has the typical hystricomorphine arrangement

;

the anterior deep part is very large as in all the Hystricomorpha
and Dipodidse.

The Facial Muscles consist of orbicularis palpebrarum, orbicu-

laris oris, levator labii superioris, retractor and depressor naris,

depressor anguli oris : there is also a muscle which rises from the

malar bone beneath the orbit and deep to the orbicularis palpe-

brarum ; it passes round the chin like a chin-strap, and is inserted

into the skin of that region ; its fibres are parallel \\it\i and in

the same plane as those of the sphincter colli, and it is the only

representative of the zygomaticus to be found.

The Depressor Mandihulcn (Digastric) has the typical sciuro-

morphine and myomorphine arrangement (figured on p. 255,

P. Z. S. 1894), and in this agrees with the Dipodidse.

The Transversus Mandibulce is absent, but is present in the

Dipodidse.

The Sterno-mastoid rises from the presternum and is inserted

by tendon into the paroccipital process.

The Cleido-mastoid rises from the inner half of the clavicle and
is inserted by flesh into the paroccipital process and occipital

crest. As in all Eodents the Xlth nerve passes deep to both

muscles.

The Sterno-hiioid and Sterno-tJvjroid are distinct and have the

usual human attachments. No tendinous intersection was seen.

The Omo-Jiyoid was absent. It is always present in the Sciuro-

morpha, Myomorpha, and Dipodidse.

The Omo-trachelian (Levator claviculse) rises from the anterior

arch of the atlas and is inserted into the metacromion deep to the

trapezius.

' P. Z. S. 189i and 1896.
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Scalene Muscles.—No scalene passes ventral to the subclavian

artery and brachial plexus ; there is therefore no scalenus ventralis

corresponding to the scalenus anticus of human anatomy. In
many hystricomorphiue and some myomorphine rodents this

muscle is present and rises from the basioccipital ; it does so in the
Dipodidae, and its absence in Pedetes is worthy, of notice. The
scalenus longus rises from the 2nd, 3rd, and 4th cervical

transverse processes and is inserted into the second rib only
instead of going to the anterior 4 or 5 ribs. The scalenus brevis

is deep to the last : it rises from the 2nd, 3rd, 4th, and 5th
cervical transverse processes and is inserted into the first rib.

The Pectoral muscles correspond very closely with the descrip-

tion given on p. 259, P. Z. S. 1894. The pectorahs minor (5) is

inserted into the upper part of the pectoral ridge instead of going
to the coracoid and shoulder-joint.

The Subclavius passes from the junction of the 1st rib with
the sternum to the outer half of the clavicle.

The Scajaulo-clavicularis is absent. This I regard as a most
important point, as this muscle was found in all the hystrico-

morphine rodents examined, but was absent in the Dipodidae.

The Deltoid has the usual three parts, with their characteristic

rodent insertion into the humerus. They are all supplied by the

circumflex nerve.

The Teres major is wrapped round at its insertion by the tendon
of the latissimus dorsi as in the Dipodidae.

The Flexor longus cuhiti (Biceps) has two heads, in the Dipodidae

there is usually only one. The insertion is into the radius.

The Coraco-hrachialis rises from the coracoid process and is

inserted into the humerus from the middle to the internal condyle,

so that apparently the medius and longus are present. In the

Dipodidae the brevis may or may not be present.

The Flexor Brevis Cubiti (Brachialis anticus) has the usual

external and internal heads, though they are closely fused. The
insertion is entirely into the ulna. No branch is received from
the musculo-spiral nerve, but there are two from the musculo-
cutaneous.

The Extensor Lonyus Cubiti (Triceps) and Anconeus show nothing
of special interest.

The Epitrocldeo-anconeus is present as usual.

The Pronator Radii Teres passes from the supracondylar arch to

the middle of the radius.

The Flexor Carpi Padialis has the usual attachments, its tendon
passes deep to the base of the radial ossicle or prepolles.

The Palmaris Longus rises from the internal condyle and from
the surface of the flexor sublimis digitorum : in the lower part of

the forearm its tendon divides ; the inner and broader portion is

inserted into the radial ossicle at its most internal part as well as

into the ulnar ossicle ; the outer and narrower part is attached to

the middle of the internal border of the radial ossicle (see tig. 2).

In connection A\itb this it is interesting to compare the figure of
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the fore foot of Ocelogenys paca (P. Z. S. 1894, p. 271) : it will there

be seen that the palinaris longus is inserted into the distal joint

of the radial ossicle or prepoUex, which in this animal is car-

tilaginous, as well as into the ulnar cartilage, which presumably

represents the post-minimus, and into another cartilage which is

intermediate between the two.

Med.N.

?.c.n.—k.

F.S.D.

F.C.U.

Forearm of Pedctes.

Med.N. Median nerve.

F.O.R. Flexor carpi radialis.

P.L. Palmaris longus.

F.S.D. Flexor sublimis digitoruin.

F.C.U. Flexor carpi ulnaris.

The Flexor Sublimis Bigitorum runs from the internal condyle

to the four inner digits, the tendon to the minimus being very

small. It is entirely supplied by the ulnar nerve.

The Flexor Carpi Ulnaris is normal and passes to the pisiform

bone.

The Flexor Profundus Digitoruni arises by two heads from the
internal condyle of the humerus as well as from the flexor surfaces

of the radius and ulna. As the two condylar heads join the radial

side of the rest of the muscle about the wrist, they probably
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correspond to the condylo-radial and condylo-central elements

described by Windle \ In the hand a tendon is given off to

each of the five digits. The nerve-supply of the muscle is derived

entirely from the median.

The Lumhricales are four, and are arranged as in man.
The Pronator Quadratus is attached to the lower third of the

radius and ulna.

The Supinator Loiujus is ahsent. It is present in the Dipodidae,

but is usually absent in the Hystricouiorpha.

The Extensores Carpi Radiales Longior and Brevior are normal,

the latter being the larger.

The Extensor Communis Digitorura goes to the four ulnar digits.

The Extensor Minimi Digiti goes to the 5th digit only.

The Extensor Carpi Uhviris and Extensor Ossis Metacarpi Pollicis

are both normal.

The Extensores Primi ct Secundi Iniernodil Pollicis are absent.

The Extensor Indicis is small and only goes to the index.

The Supinator Brevis is large and is inserted into the upper two-

thirds of the radius. A large sesamoid bone which rests against

the head of the radius is developed in the tendon.

The panniculus of Pedetcs

Haiul-Musdes.—From the ulnar and distal sides of the radial

ossicle muscular fibres arise : some run inwards to the ulnar

ossicle, forming a palmaris brevis ; some run distalward to the

skin of the palm, while others again pass to the pollex, forming

an indistinct abductor and flexor brevis pollicis. The hypothenar

muscles are very feebly marked and indistinct, but an abductor

minimi digiti can be made out.

The second layer of hand-muscles consists, as is so often the

case, of adductores pollicis, indicis, et minimi digiti.

In the third layer there are two-headed flexores breves to each

finger.

Among the Trunk-Miiscles the Panniculus camosus is remarkable

• Joura. of Anat. \ ol. ssiv. p. 72.
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for its great development over the gluteal region and outer part of

the thigh (see fig. 3).

The platysma, dorso-hutneralis, and abdomino-humeralis are also

well marked. The sphincter colli is feeble and does not extend

back superficial to the pectoralis at all.

The Latissimus Dorsi comes from the last three ribs and lumbar
fas(;ia ; it hardly reaches the thoracic spines. Its tendon wraps

round and is inserted ventral to that of the teres major.

The Trapezius in the Dipodidae is di^nded into an anterior and
posterior part, a distinct gap intervening between them. In

Pedetes the muscle is quite continuous as in man.
The Bhomboideus Capitis, Colli et Thoracis form one continuous

sheet as in most hystricomorphine rodents.

The Levator Am/idi Scapidcv and Serratus Magnus rise from all

the cervical transverse processes and from the first rib, then there

is a gap, after Mhich the origin is continued from the 3rd to the

7th ribs. The first part is inserted into the wliole of the vertebral

border of the scapula, the second part only into the angle.

The Serratus Dorsalis (S. posticus) in the Dipodidae is hardly

developed at all. In Pedetes both the thoracic and lumbar parts are

well marked, the former being attached from the 4th to the 9th

ribs, the latter from the 8th to the 12th.

The Transversalis Colli is large and attached from the 2t)d t

the 7th cervical vertebrae.

The Transversalis Capitis or Trachelo-mastoid is absent.

The Splenius Capitis was present as usual ; a small Spleniiis Colli

was inserted into the transverse process of the atlas only.

The CompUxus could not be separated into two parts. A linear

V-shaped intersection occurred in it, the apex of the V being

downwards.
The External Oblique rises from the third to the last rib.

The Internal Oblique and Transversalis were easily separable in

the lateral part of the abdominal wall.

The Eectus ventralis (Abdominis) rises from the crest of the
pubes, but does not decussate with its fellow of the opposite side

;

it is continued forward to the first rib, and there are five tendinous
intersections in its coiu'se.

The Supracostalis is well marked ; it rises from the sternum,
opposite the attachment of the first two rib-cartilages, by a mem-
branous origin and is inserted into the first rib opposite the
insertion of the scalenus. It is, of course, superficial to the rectus

ventrahs and deep to the pectorals.

The llio-tibialis (Sartorius) runs from Poupart's ligament to

near the patella, where it is lost in the fascia ; it is supplied by the
anterior crural nerve.

The Tensor Fascice Femoris continues the plane of the last muscle
outward ; it reaches the lower third of the thigh.

The Ectogluteus continues the plane of the last and has the
typical mammalian characteristics; it is inserted just below the
great trochanter. Externally it is continuous with the Cauda-
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femoralis or Agitator caudce, a large muscle inserted into the lower
end of tbe femur bj- tendon and reminding one of the same muscle
in the Guinea-pig figured on p. 737 of the ' Journal of Anatomy,'
vol. xxxii.

The Meso-c/luteus rises from the anterior part of the gluteal

surface of the ilium and from the margin of the sacrum dorsal to

the great sciatic notch. It is closely connected with the Pyri-
formis, and is inserted into the outer side of the great trochanter.

Fig. 4.

Inner view of wall of pelvis of Pedetcs,

C. & D. Upper and lower portions of
the obturator internus.

B. Obturator nerve.

A. Psoas parvus.

The Ento-glutens rises from the ilium dorsal to the last and is

inserted into the anterior surface of the great tochauter.

The Gluteus ventralis {Scansorius) rises behind and ventral to

the last and is inserted into a tubercle below the outer side of the

great trochanter.

The Obturator Externus, Obturator Internus, and Gemelli are all

inserted into the digital fossa. The obturator internus is divided
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into two by the obturator nerve (see fig. 4). The gemelli are

fused and form one layer deep to the obturator internus tendon.

The Quadratits Femoris is triangular, with its apex towards the

great trochanter.

The Flexor Cruris Lateralis (Biceps) has only one head, which

comes from the tuber ischii. It is inserted into the patella and

upper half of the leg. There is no Tenuissimus and no continua-

tion of its lower fibres down with the tendo Achillis.

The Semitendinosus rises by two heads from the tuber ischii and
from the anterior caudal vertebrae, but there is no tendinous inter-

section where these join. It is inserted deep to the gi-acUis, the

lower fibres forming a fascia which helps to ensheath the tendo

Achillis and to blend with it.

The Semimembranosus rises only from the tuber ischii. It is

inserted into the lower end of the femur just above the internal

condyle, into the postero-internal part of the capsule of the knee-

joint, and into the internal tuberosity of the tibia by one continuous

insertion. There is no presemimembranosus distinct from this, and
I regard Pedetes as an animal in which the semimembranosus and
presemimembranosus are inseparable from origin to insertion.

The Adductor Criiris {Gracilis) is single and is inserted into the

cnemial crest and upper third of the anterior border of the tibia.

It does not reach so high as the patella. In the greater number
of hystricomorphine and myomorphine rodents there are two
adductores cruris.

The Pectineus is a small muscle rising from the ilio-pectmeal

line just internal to the insertion of the psoas parvus and being

inserted into the second quarter of the femur. It is supplied

entirely by the obturator nerve.

The Adductor anticus {Adductor longus) is that part of the

adductor mass which lies ventral to the obturator nerve and is

indicated by the point of emergence of the branch to the adductor

cruris. It arises from the inner part of the ilio-pectineal line and
is inserted into the middle two-fourths of the femur.

The rest of the Adductor mass {Adductores medius et posticus)

rises from both rami of the pubes, from the symphysis, and from
the ramus and tuberosity of the ischium. It is inserted into the

middle two-fourths of the femur.

The Quadriceps Extensor Cruris has the usual four heads.

The Superjicicdis quadricipitis {Rectus Femoris) has only one head,

which probably corresponds to both the straight and reflected

heads of human anatomy.
The Lateralis quadricipitis { Vastus externus) is much larger than

the mesialis {V. internus). The Profimdus quadicipitis {Crureus)

rises from the whole length of the shaft of the femur.
The Tibialis Anticus has no femoral origin. It rises from the

upper third of the tibia and is inserted into the rudimentary first

metatarsal.

The Extensor Longus Bigitorum rises as usual from the external

condyle of the femur : it divides into a superficial and deep layer

;
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the former runs to the index and medius, the latter to all four

digits.

There is no trace of an Extensor Proprius Hallucis.

The four Peroneal Muscles {longus, hrevis, quarti digiii, and quinti

digiti) have the attachments usually found in hystricomorphine

rodents.

The outer head of the Gastrocnemius rises from the external

condyle and outer side of the patella ; a large fabella is developed

in it. The inner head only comes from the condyle and has a

smaller fabella.

The Plantaris rises from the external fabella ; it is large and
fleshy in the calf ; its tendon with that of the gastrocnemius forms

the usual rope-like twisting described in the ' Journal of Anatomy '

(vol. sxviii. p. 414). In the sole there is no muscular belly re-

presenting the flexor brevis digitorum, but tendons pass to form

flexoi'es perforati to all four digits, though the outermost is very

small.

The Solem rises from the outer side of the head of the fibula ; it

joins the tendo Achillis just above the ankle.

The Popliteiis is normal.

The Flexor Tibialis (Flexor longus digitorum) rises from the

second quarter of the posterior surface of the tibia, below the

popliteus. It is inserted into the tibial tirssicle (see fig. 7, p. 877).

The Flexor Fibularis (Flexor longus liallucis) rises fi-om the upper

half of the back of the tibia and fibula and sends tendons (flexores

perforantes) to all four toes.

It will thus be seen that in Pedetes the flexor tibialis fails to join

the flexor fibularis in the sole. This is a marked contrast to the

arrangement in the Dipodidae and also to that of most of the

Hystricomorpha.

The Tibialis Posticus and Accessorius are absent.

The two middle Lumbricales are present.

Of the deep muscles of the foot the first layer consists of an

adductor indicis and of an adductor minimi digiti. The second

layer contains four double-beaded flexores breves. The third layer

is represented by one dorsal interosseous muscle between the index

and medius ; it is inserted into the dorsal expansion of the medius.

In contrasting the myology of Pedetes with my former work on

the muscles of other Eodents, it is evident that this animal, like the

Dipodidfe, occupies a position between the Hystricomorpha and
Myomorpha. The mostimportant Hystricomoi'phine characteristics

are :

—

1. The large anterior deep part of the masseter passing through

the infraorbital foramen : this is always found in the

Hystricomorpha and never, so far as I know, in the Myo-
morpha except in a very rudimentary condition.

2. The absence of the transversus mandibulae, which is always

present in the Myomorpha.
3. The absence of the omo-hyoid. It is true that this muscle is
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not always absent in the Hystricomorpha, but it is always

present in the Myomorpha.
4. The presence of "a splenius colh. This is not a very

important point, but 1 have never yet found the muscle

among the Myomorpha.

The most important Myomorphine characteristics are :

—

1. The arrangement of the depressor mandibulse (digastric).

This has the tendinous arcade and fused anterior bellies so

characteristic of myomorphine and sciuromorphine rodents.

2. The absence of a scalenus ventrahs. This muscle is not

always present in the Hystricomorpha, but it is always absent

in the Myomorpha.
3. The absence of a claviculo-scapularis, a muscle which was

always found in the Hystricomorpha but never in the

Myomorpha.
4. The'flexor tibiahs does not unite with the flexor flbularis in

the sole as it usually does in the Hystricomorpha. Dobson

made a great point of the value of these tendons for

classificatory purposes, but I have met with evidence to

show that it is not altogether reliable.

5. The biceps cubiti (flexor longus cubiti) has two heads : this

arrangement is almost invariable among the Myomorpha,

but it also sometimes occurs in the Hystricomorpha.

With regard to the relationship of Pedetes with the Dipodidte,

the following resemblances are important and suggestive :

—

1. There is a tendinous arcade in the digastric and the anterior

bellies are in contact.

2. There is no claviculo-scapularis.

3. The origin of the omo-trachehan (levator claviculse) is from

the atlas.

4. The rectus ventralis does not decussate with its fellow in

front of the pubic arch.

The following, on the other hand, are points in which Pedetes

differs from the Dipodidae :

—

1. The scalenus ventralis (anticus) does not rise from the basi-

occipital bone.

2. There are two heads to the biceps cubiti (flexor longus

cubiti).

3. There is no transversus mandibulse.

4. There is no omo-hyoid.

5. The splenius colli is present.

• 6. The flexor tibialis does not join the flexor fibularis in the

sole.

I am of opinion that a careful comparison of the muscles

of Pedetes with those of other Eodents shows that it is allied

Peoc. Zool. Soc—1898, No. LVIII. 58
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to the Dipodidse, but that it occupies a position between them
and the Hystricomorpbine Eodents ; and, if it is desirable for

practical purposes to arbitrarily draw a sharp line between the
Hystricoraorpha and Myomorpha, Pedetes would fall on the
hystricomorpbine side and the Dipodidas on the myomorphine.'

Ligamentous System,

The Temporo-maxillary joint has a well-marked lax meniscus

;

when the condyle glides forward and backward the meniscus
accompanies it, but the hinge-like movements of opening and
closing the mouth take place between the condyle and the
meniscus.

The Sterno-davicular joint is formed by the inner end of the
clavicle, which is bevelled at the expense of its ventral surface so as

to slide doi'sal to the manubrium sterui. This inner part of the
clavicle is cartilaginous and is fastened to the sternum by iibrous

tissue.

Acromio-clavicular joint.—The acromion is united to the clavicle

by fibro-cartilage and there is no joint cavity here.

The Coraco-clavicular ligament is well marked and runs from
the dorsal border of the clavicle to the coracoid.

The Shoidder-joint has a lax capsule without any openings,
except that for the biceps tendon, or any appreciable thickenings.
Both coraco- and gleno-humeral ligaments were looked for, but no
trace of them was seen.

The Elbow is chiefly remarkable for a well-marked crescentic

sesamoid bone in the orbicular ligament ; it is attached to the
external condyle by the external lateral ligament and gives origin

to the supinator brevis ; it articulates with the radius and the
humerus, and between it and the olecranon there is a pad of fat.

Pronation through 5 of a circle is allowed at this joint when the
muscles are removed.
The interosseous membrane between the radius and ulna is very

strong ; above most of the fibres run from the ulna downward and
outward to the radius, below they mostly have the opposite
direction. There is no synovial cavity between the lower end of

the ulna and radius, but the triangular fibro-cartilage is continuous
with the interosseous membrane.

Wrist-joint.—The styloid process of the ulna is large and
rounded, and fits into a concavity formed by the cimeiform and
pisiform bones. The anterior ligament of the wrist contains ulno-
carpal and radio-carpal bands, which both run to the great scapho-
lunar bone. The prepollex articulates with the radial extremity
of the scapho-lunar (see fig. 1, p. 863), and there is a well-marked

1 Since writing the above I bave re-read a paper by Mr. Oldfield Thomas on
the " Genera of Eodents," P. Z. S. 1S96, p. 1012, and am pleased to find that his
views on the position of Pedetes, founded on a study of the skull and teeth,
agree exactly with my own. I hope soon to be able to compare the muscles of
Anomalurus with those of Pedetes.
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synovial cavity which communicates with the main cavity of the
carpus. The distal segment of the radial ossicle is connected with
the proximal by means of ligaments, but there is, as far as I can
make out after careful examination, no synovial cavity.

Hip-joint.—The capsule is not specially thickened at any one
place ; it is attached all round the acetabulum and to the transverse
ligament ventro-caudally ; externally it thins suddenly before its

attachment to the junction of the neck and shaft, so that the
margin of the thick part forms a sphincter round the neck of the
femur. The cotyloid ligament is much broader in proportion than
in man and keeps the head of the femur in position, so that a good
deal of force is required to release it. Over the cotyloid notch,
where it is just as broad as elsewhere, it forms the transverse
ligament. The ligamentum teres consists of a narrow ribbon-like

band of fibrous tissue contained in a sheath of synovial membrane.
The fibrous tissue is continued through the cotyloid notch and
under the transverse ligament to the dorsal part of the capsule ; it

checks no movement of which the joint is capable, but, in extreme
tlexion, tenses some of the dorsal part of the capsule. The
Haversian pad of fat is present and well marked.

Fig. 5.

E.S.

Knee-joint of Fedetes with the femur removed.

L.P. Ligamentum patella.

L.M. Ligamentum mucosum.
E.S. & I.S. External and internal semilunar cartilages.

A.C. & P.O. Anterior and posterior crucial ligaments.

The Knee-joint.—On opening the joint from the front the

synovial membrane is seen to be continued up for about I inch

above the upper limit of the trochlear surface. The origins of the

extensor longus digitorum and pophteus are both within the

synovial cavity. The external lateral ligament runs downward
and very much backward to the head of the fibula. The internal

lateral ligament is not prolonged so far down the tibia as it is in

many mammals ; it passes from the internal condyle downward and
forward, to the head of the tibia j in. below the level of the joint,

•58*
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The posterior ligament consists only of vertical fibres which are

pierced by the large azygos artery.

Laterally, behind the condyle on each side, the joint cavity

communicates with a bursa under the respective heads of the

gastrocnemius, while in each head of the gastrocnemius there is a

fabella. The two crucial ligaments have the human attachments,

but they are not connected together at all. The synovial

membrane of the ligamentum mucosum is continued back to the

crucial ligaments, so that it is impossible to pass a probe between
the ligamentum mucosum and the anterior crucial ligament as in

man. The semilunar cartilages are remarkable for having their

anterior parts ossified ; this is interesting when it is compared
with the condition of the orbicular ligament in the elbow, though,

as has already been pointed out, the animal was a fully adult, if

Fig. 6.

A.C.

A.S

Knee-joint of Fedetes from behind.

A.C. & P.O. Anterior and posterior crucial ligaments.

E.S. & I.S. External and internal semilunar cartilages.

A.)S. Articular surface over which popliteus plays.

not an aged specimen. The posterior attachment of the external

cartilage runs upward and inward, to be attached to the back of the

internal condyle ; it lies in a plane posterior to that of the posterior

crucial ligament and evidently corresponds to the oblique ligament

of Humphry of human anatomy (see fig. 6). The posterior part of

the external coronary ligament is the only part present, but the

internal semilunar cartilage has more or less of a coronary ligament

all round. The two cartilages are connected to the lateral ligaments

by loose connective tissue, so that they can move independently of

these. In extension of the joint there is a considerable portion of

the articular surface of the external tuberosity of the tibia behind
I
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the external semilunar cartilage ; over this the popliteus tendon
glides (see fig. 6, A.S.).

The Ankle-joint.—A strong ligament runs from the front of the

lower extremity of the tibia, just at the upper attachment of the

anterior ligament of the ankle, forward to join the expansion of

the extensor longus digitorum on the inner side of the medius
digit and opposite the metatarso-phalangeal joint. The anterior

ligament of the ankle is very feeble and has a layer of fat between
it and the synovial membrane. The posterior ligament is

practically absent. The external lateral ligament consists of

three bands : the most superficial runs from the tibia at the

posterior margin for the groove of the peroneals to the upper
margin of the outer surface of the calcaneum just below the tip of

the external malleolus. A. second ligament runs downward and
backward, from the anterior border and tip of the external

malleolus, crossing deeply to the last ligament and being attached

to the calcaneum just behind it. A third ligament runs from
the back of the external malleolus to the outer side of the

I^ig. 7.

F- H.

Inner view of ankle and foot of Pedeies.

A. Internal lateral ligament.

B. Tibial ossicle.

C Plexor tibialis tendon.

D. Rudimentary 1st metatarsal.

E. Tibialis anticus tendon.

F. Sustentaculum tali.

G. Ligament running forward to

dorsum of toe.

H. Calcaneo-navicular ligament.

astragalus. It will be noticed that the last-named two bands
correspond to the middle and posterior fasciculi of the human
external lateral ligament, but that the anterior fasciculus of that

ligament is absent. The internal lateral ligament consists of two
bands, superficial and deep ; the superficial runs downward and
forward from the internal malleolus to the sustentaculum tali

;

the deep band is shorter and runs from the same place downward
and backward to the inner side of the astragalus.
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Tarsal joints.—The astragalus is bound to the calcaneum by

dorsal and interosseous ligaments ; they are both very strong, and

the latter runs from the plantar surface of the head of the

astragalus to the anterior part of the dorsal surface of the

calcaneum.

Dorsal ligaments between the other tarsal bones are present

but are not worthy of special mention. The calcaneo-navicular

ligament is strong and consists of two layers of fibres ; the plantar

run antero-posteriorly and the dorsal transversely. The long

calcaneo-cuboid ligament is well marked and runs foi-ward chiefly

into the origins of the deep muscles of the sole ; beneath the bases

of the 4th and 5th metatarsals there is a sesamoid bone in this

ligament. The short calcaneo-cuboid ligament lies deep to the

last and is entirely concealed by it ; it is well marked and runs

from bone to bone.

The Tarso-metatarsal joints have dorsal and plantar ligaments.

The Metatarso-phalangeal joints have two sesamoid bones

developed in the plantar ligament ; these bones are firmly connected

with the phalanx, but very loosely with the metatarsal bone, so

that they can glide over the head of the latter ; lateral ligaments

connect the metatarsal bone with the phalanx and each of these

with the sesamoid bone.

Digestive System.

The Palate.—Just behind the upper incisor teeth is a well-

marked fossa g inch deep (A, fig. 8, p. 879) ; behind this are two

triangular patches of fur, the apices of which meet in the middle

line (C, fig. 8). Behind these, on each side, there is an elongated

piriform fossa which projects backward on the outer side of the

molar teeth, lying between these and the zygoma (B, fig. 8). The
anterior part of this fossa is the broader and is g inch deep.

Posteriorly it tails off and becomes shallower. The hard palate is

raised into nine transverse ridges on each side ; the hindermost of

these is opposite the premolar tooth. The anterior five of these

ridges meet their fellows in the mid line. The posterior four fail

to do so. The hinder part of the hard palate is smooth. The
soft palate and the pillars of the fauces form a piriform opening

of small size, through which the naso-pharynx communicates with

the bucco-pharynx.

The Tongue is remarkable for the presence of a large number of

filiform papillae on its posterior third ; they are long and quite hide

the circumvallate papillae. The foliate papillae are feebly marked,

and consist of fourteen short parallel slits on each side without

any definite oval ring enclosing them.

The Stomach is almost human in shape, except that the part

corresponding to the greater cul-de-sac is ill-developed. The
greater curvature measured 6| inches, the lesser Ig (see fig. 9).

The Duodenum forms, as usual, a large free loop ; it is 11 inches

long. The rest of the small intestine measures 6 feet 5 inches,

making a total of 7 feet 4 inches from the pylorus to the ileo-
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Fig. 8.

Palate of Pedetes.

& B. Fossae. I
D. Cut edge of soft palate.

0. Patch of fur. |
E. Posterior opening of nares.

rig. 9

Digestire organs of Pedetes.

D. Duodenum.
]

St. Stomach.

P. Pancreas.
|

Sp. Spleen.
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caecal valve. The ileum opens into the csecum on its posterior

surface, but there is no sacculus rotundus (see fig. 10).

Fig. 10.

CsBOum of Pedetes viewed from behind.

A. Ileum. B. Cascum. C. Colon,

The Gcecmn is a thin-walled sac of large calibre, 8 inches in

length. It is bent into a horseshoe loop, and round the con-

vexity of the horseshoe the colon lies, the two viscera being

bound together by areolar tissue and having no peritoneum

between them. The caecum ends bluntly, and there is no
appendix. When the caecum is opened the ileo-caecal orifice is

seen ; this is a transverse slit | inch long, capable, when fully

distended, of admitting a quill-pen. The valve which guards this

opening has, as usual, two lips, csecal and colic. The caecal lip is

the more prominent, and is prolonged halfway round the gut as

a shelf ; the colic lip does not extend so far. The mucous mem-
brane of the caecum has a number of transverse rugae ; these are

best marked opposite the posterior part where the vessels enter

and the peritoneal attachment is. The Colon is at first di'ated,
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but rapidly narrows, and 7 inches from the valve attains its

normal calibre. It measures 3 feet 10 inches from the valve to

the anus.

The alimentary canal of the foetus corresponds very accurately

with that of its mother ; the caecum has the same arrangement.

No Meckel's diverticulum was seen in the ileum.

The Pancreas is a fleshy tongue-shaped gland, about 3 inches

long, lying in the concavity of the duodenum ; its duct enters the

latter about 3 inches from the pylorus (see fig. 9).

The Spleen is relatively very small ; it measures 1| inches in

its long diameter, and is remarkable for having a notch on its

posterior border (see fig. 9). In the foetus it was comparatively

much longer and was triangular in section ; no notches were

present.

Fig. 11.

P.V. R.C

Under surface of liver of Pedetes.

R.L.
R.C.
L.O.

L.L.

Right lateral lobe.

Right central lobe.

Left central lobe.

Left lateral lobe.

C. Caudate lobe.

Sp. Spigelian lobe.

P.V. Portal vein.

V.C. Vena cava.

The Liver contains the six typical lobes—right and left central,

right and left lateral, spigelian, and caudate. Of these the left

lateral is much the largest, and the caudate has the characteristic

leaf-like shape. lu the foetus the lobulation is identical, but
neither in it nor in the adult specimen is there any gall-bladder.

On comparing the digestive system of Dljpus with that of

Pedetes, it was noticed that the depressions behind the incisor

and on the outer sides of the molar teeth are wanting, while the

ridges on the hard palate extend back as far as the last molar
tooth. There are, however, the same two triangular patches of

fur, m eeting by their apices behind the upper incisors. In the

stomach the great cul-de-sac is better developed than it is in
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Pedetes. The caecum is 4 inches long in Di^us jaculus ; it has a

much larger calibre than either intestine, but is not charac-

teristically coiled ; it is sacculated, and has a fold of peritoneum,

about I inch wide, running along one margin and ending in a

free border containing vessels. In the hver of Dipus jaeulus the

right central and right lateral lobes apparently were fused into

one large one ; the caudate lobe was large, and resembled that of

the Eabbit in shape and relations. In Dipus Mrtipes the right

lateral lobe was distinct, though small, and was closely pressed

against the caudate, so that the two lobes together made a

concavity for the anterior part of the right kidney. The gall-

bladder was well marked in both species of Dipus.

Respiratory System.

The Larynx shows little wortliy of special mention; the

arytenoids, as is usual in Eodeuts, lie at the sides of the larynx.

There are no false vocal cords, but the true ones are well marked.

The epiglottis is remarkable for a very prominent cushion. The

Trachea is 1| inches loug, and has 18 rings before its bifurcation.

Opposite the 0th ring, i. e. | inch from the cricoid, a median septum

commences, and after this the trachea is a double-barrelled tube.

The septum at first consists merely of mucous membrane,_ and has

a concave free edge towards the larynx ; lower down cartilaginous

rings are continued into it, and these eventually become double.

In the foetal specimen the same septum was noticed ; it reached as

far forward as the 3rd ring (there were 16 rings altogether). The

right lung has four lobes, of which one is the azygos. The left

lung has three. There is an eparterial bronchus on the right side.

In the respiratory system Diptis has no septum in its trachea

;

the right lung has four lobes, as in Pedetes, but the left only had

a single lobe in Dipus jaculus and Mrtipes.

Urino-Qenital System.

The Kidneys are compact spheroidal bodies and are very nearly

on the same level ; the right renal artery is, however, rather more

anterior (cephalic) than the left. On section one large median

papilla is seen opening into the pelvis renalis, aud when this is

turned aside two smaller ones are found in front and behind it

;

there is also a small one above and below, making seven in all.

The Adrenals are described with the vascular system.

The Bladder was contracted in this specimen, it measured 1|

inches in its longest diameter ; the ureters open at the junction

of the anterior | with the posterior ^ of the dorso-lateral aspect.

The Urethra is 1| inches long, and opens into the vagina | inch

from the vulval orifice.

The Uterus is bicornuate, aud the foetus ^^•as situated in the

right cornu, the placenta being attached to the autero-external

part, close to the opening of the Fallopian tube. The left cornu

was normal aud was 1 inch long. The cervix uteri projects into
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the vagina for 1 inch, and on the dorsal side of its extremity are

two external ora.

The Vagina is 3 inches in length, and is marked by prominent

longitudinal rugae.

The Fallopian Tubes differ on the two sides, that on the right

(the pregnant side) is 1| inches, while the left only measures

I inch.

The Ovaries are situated in a peritoneal pouch corresponding to

the arrangement figured by Eobinson ' in the Porcupine. The
right one is | inch long, fusiform and smooth ; the left one is

larger and more spherical.

The Placenta, when the membranes were opened, was seen to

be a thick disc 2 inches long by 1| broad ; its uterine surface

was convex and smooth, its foetal surface concave and lobulated.

The umbiUcal cord was 5 inches long and was attached to the

foetal surface on one side of the middle.

The Mammary Gland is very large and occupies the whole of

the pectoral region as well as a good deal of the lateral wall of

the thorax ; ventrally it reaches the mid line, dorsally it extends

rather beyond a line drawn horizontally backward from the dorsal

fold of the axilla. Anteriorly it reaches to within | inch from

the clavicle, while posteriorly its edge corresponds to the costal

margins. As has been already stated, there are two nipples on

each side.

The Foetus was 7 inches long from the snout to the I'oot of the

tail, the tail itself being another 3 inches. The head was flexed

on the ventral surface of the thorax, and the fore limbs tucked

in under the chin. All the joints of the hind limb were strongly

flexed, the ankles being close together and the feet crossing so

that the right was the more superficial. The tail was coiled up
on the right of the right thigh and leg. The eyelids were closed,

but could be opened by a little traction. The auricles differed in

position on the two sides ; that on the right was folded back over

the neck, reaching as far as the mid-dorsal line, while the left was

turned down and partly covered the eye. The skin was devoid of

hair, but the vibrissae on the side of the snout were numerous and
about I inch long ; there were also five or six shorter bristles

above each eye, and three on each side growing from a small flat

papilla on the side of the face, dorsad and caudad of the eye.

The claws were indicated, but were not yet hardened. The foetus

was of the male sex, and the genital aperture was situated on the

summit of a well-marked eminence ; at first sight there appeared

to be two genital openings, but the more caudal was a blind pouch.

The anus was a transverse, slightly crescentic slit.

When the skin was removed the eminence was seen to be

caused by the penis, which formed a U-shaped curve on the

abdomen, the convexity of the U being forward, and also by the

scrotal sacs, which already contained the testes.

' " On the Position and Peritoneal Relations of the Mammalian Ovary,"

Journ. of Anat. & Phya. 1887.
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In Dibits the uterus resembles that of Pedetes, the Fallopian

tubes are very short, and the cervix uteri has two ora on its

dorsal aspect. The urethra is very long, so that the bladder is an

abdominal organ ; it opens, however, just beneath the clitoris, at

the vulval orifice.

Vascular System.

The Heart shows nothing to attract special attention in the

ventricles. There is no moderator band in tbe right. The right

auricle shows a well-marked, nearly vertical ridge on the posterior

wall(D, fig. 12), lying between the posterior (E) and left anterior (C)

caval orifices. It is described by Marshall in the Eabbit as the

Eustachian valve (' Practical Zoology,' p. 333), but it is on the

wrong side of the postcaval opening to correspond with that

structure in man. Its position seems to me to correspond most

closely with that of the septum spurium of His. The foramen

ovale (B) is patent, and opens into the left auricle by a valvular

slit-like opening, exactly as it does when it is patent in man.

Two pulmonary veins open into the left auricle on each side.

Heart of Pedetes with right auricle opened from in front.

A. Right anterior vena cava. ] D. Eidge.

B. Foramen ovale. I E. Posterior vena cava.

0. Left anterior vena cava. j
F. Appendage with muscuU pectinati.

The branches of the arch of the aorta are, as in man, innominate,

left carotid, and left subclavian.

In the foetal specimen the foramen ovale is large, the Eustachian

valve is attached to the ventral side of the postcaval orifice.

The ridge which has been described in the adult heart is distinct

from the Eustachian vaUe, :ind is best marked on the ventral
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(right) margin of the right precaval orifice. The musculi pectinati

converge to it.

The Innominate artery divides at the right sterno-clavicular

articulation into carotid and subclavian ; the former runs along

the side of the trachea, and at the anterior border of the larynx

divides into external and internal carotids.

The Subclavian artery gives off the vertebral just before the

vagus crosses it ; more externall}' it gives off a transversalis colli

to the side of the neck, and an internal mammary round which

the phrenic nerve loops as it does in man.

The Axillary artery divides into two branches of nearly equal

size : one of these supphes the axilla, the other goes on as the

brachial ; the former divides into a ventral branch, which ac-

companies the internal anterior thoracic nerve to the pectorals

and panniculus, and a dorsal branch, which supplies the dorsal

part of the axilla, crosses dorsal to the brachial artery and nerves,

and passes through the quadrilateral space at the upper part of

the arm to join the circumflex nerve : it will thus be seen that

the termination of this artery corresponds to the posterior circum-

flex of human anatomy.

The Bi-achial artery crosses ventral to the inner cord of the

plexus, and runs down the arm between the median and ulnar

nerves. About the middle of the arm it gives off a superior

profunda branch, which accompanies the musculo-spiral nerve to

the back. A little above the elbow an external branch is given off

which runs superficially to the skin of the outer side of the fore-

arm, while opposite the origin of this is an internal branch which

is probably the anastomotica magna. After this the brachial artery

passes through the fibrous supracondylar foramen with the median

nerve, and at the bend of the elbow gives off a small ulnar branch,

which, however, ends in the muscles of the forearm. The main

artery now divides into a common interosseous, supplying the

deep parts of the front and back of the forearm, and the median

artery, which accompanies the nerve of the same name into the

hand.

The Thoracic and Abdominal Aortce give off the same branches

as in the Eabbit. The aorta bifurcates opposite the 6th lumbar

vertebra, the caudal artery being given off from the dorsal surface

of it, about I inch before the bifurcation. The Common Iliac

arteries bifurcate into external and internal iliacs, close to the

inner border of the tendon of the psoas parvus.

The Internal Iliac runs backv^ard along the dorsum of the

pelvis for some little distance ; it then gives off a vesico-haemor-

rhoidal branch, which divides to supply the bladdei*, uterus, and

rectum, and a gluteal branch, which escapes from the pelvis

through the great sciatic notch. The point where the gluteal

branch comes off I regard as the division between the anterior and

posterior, or rather ventral and dorsal, trunks of the internal iliac

(see " 6th Collective Investigation Beport of the Anatomical Society

of Gt. Britain and Ireland," Journal of Anatomy, vol. xxx. p. 31).



886 MB. F. G. PARSONS ON THE [NoV. 29,

The ventral trunk of the internal iliac runs backward in the pelvis

and soon gives off the sciatic artery ; some little distance beyond
this it divides into its two terminal branches, the obturator and
internal pudic.

The External Iliac Artery runs along the brim of the true

pelvis to the middle of Poupart's ligament, where it becomes the

Femoral \ this, almost at once, gives off a big branch {Internal

Oirmnrflex), which sinks into the substance of the thigh, passing

round the inner side of the head of the femur. Nearly opposite

the origin of this another branch {External Circumflex) runs outward
and divides into a superficial and deep division, while almost at the

same point another artery (Profunda femoris) passes backward and
breaks up to supply almost all the muscles of the thigh. The
continuation of the femoral artery which is now the Superficial

Femoral runs downward as far as the middle of the inner side of

the thigh, where it divides into Popliteal and Internal Saphenous.

The former, which is the larger, runs to the popliteal space ; the

latter passes superficially across the gracilis {Adductor cruris) and
reaches the inner side of the leg just behind the inner border of

the tibia ; it then passes down behind the internal malleolus to the

sole of the foot, where it forms a plantar arch superficial to the

plantar tendons. From this arch branches are given off to the

2nd and 3rd, and 3rd and 4tli digits. At the posterior part of the

sole of the foot a small external plantar artery is given off, which
accompanies the nerve of the same name and supplies the deep
muscles of the sole as well as the 5th digit. The Popliteal Artery,

after giving off articular branches to the knee-joint, divides into

anterior and posterior tibial at the upper border of the popliteus

muscle. The Posterior Tibial is a small artery which ends in the

muscles of the calf. The Anterior Tibial passes in front of the

popliteus, pierces the interosseous membrane, and supplies the

muscles in front of the leg, a very small branch continuing on to

the dorsum of the foot.

The Venous System.-—The veins were examined, but nothing
special was noticed. There are, as has been mentioned, two
anterior venae cavse.

The Thymus is a small irregular mass in the anterior (cephalic)

mediastinum ; it is about k inch long by \ inch broad, and is

divided into two lobes, which communicate across the middle line

in two places. In the foetal specimen the thymus is not very large,

and it does not relatively occupy much more of the thorax than in

the adult. The Adrenals are situated as usual just anterior to the

kidneys ; the left is a good deal larger than the right, and is rather

fiu'ther from the kidney.

TTie Nervous System.

The Cranial Nerves.—Xo difference was noticed between these

nerves and those of the Eabbit, except that no ansa hypoglossi was
found. The sterno-hyoid and sterno-thyroid muscles were supplied

by branches from the second and third cervical nerves. As the loop
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of communication between the descendens hypoglossi and the upper
cervical nerves is always present in the Eabbit, I only wish to record

that I failed to find it in this specimen of Pedetes ; I may have cut

it away or this may have been an abnormal specimen.

Brachial Plexus.—There is reason to believe that the limb plexuses

of mammals nearly related differ not only in their arrangement

but also in the number of spinal nerves which go to form them.

I am led to this belief from the fact that in 1887 Professor Paterson

figured the limb plexuses of Atlierura fasciculata (Journal of

Anatomy, vol. xxi. p. 611). In 1894 I figured those of Atherura

africana (P. Z. S. 1894, pp. 688 & 690). At that time I had
not read Prof. Paterson's paper, so that the two observations were

quite independent of one another. In my animal the fifth cervical

nerve certainly entered into the brachial plexus, while in Prof.

Paterson's it was quite independent of it. It seems therefore impor-

tant to figure or describe limb plexuses whenever possible in order

to find out how far they are constant structures. In Pedetes the

brachial plexus is made up of the 5th, 6th, 7th, and 8th cervical nerves

and the 1 st thoracic. The 5th and 6th nerves unite to form the

outer cord, and it is interesting to notice that this cord receives

no communication of any kind from the 7th.

The 7th and 8th cervical and 1st thoracic nerves unite to form
the inner cord, while the posterior cord is made up of fibres derived

from all the roots entering the plexus.

The suprascapular nerve rises from the 5th cervical nerve only
;

in Paterson's specimen of Atherura it came from the 6th, while

in my specimen of the same animal it came from the 5th, with a

smaU branch from the 6th. My own observations make me believe

that the 5th cervical is its usual origin in mammals.
The nerve to the subscapularis (upper subscapular) comes from

the junction of the 5th and 6th cervicals.

The musculo-cutaneous nerve rises from the outer cord, passes

above the coraco-brachialis (between it and the humerus) and
supplies it ; then it gives off two branches to the flexor brevis

cubiti (brachialis anticus), and one to the flexor longus cubiti

(biceps) ; after this it becomes cutaneous in the forearm as usual.

The median nerve rises by a head from the inner and one from
the outer cord ; these unite in the axilla and the nerve runs down
the arm on the outer side of the brachial artery, with which it passes

through the fibrous supracondylar foramen. At the bend of the
elbow a bundle of branches is given off which supplies all the
muscles of the flexor surface of the forearm except the flexor carpi

ulnaris and the flexor sublimis digitorum; the deepest of these

branches, the one supplying the pronator quadratus, corresponds
to the human anterior interosseous nerve. A little lower down a

cutaneous branch is given off which supplies the lower part of the
flexor surface of the forearm and the palm. About the middle of

the forearm the nerve divides into two branches of equal size, which
run side by side with the median artery to the hand : the more
ulnar of these is the larger and supplies all four digital clefts as

well as the radial side of the poUex and the ulnar side of the
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minimus ; the more radial one supplies the thenar muscles and

reinforces the second and third digital clefts.

The ulnar nerve comes from the inner cord and runs down on

the inner side of the brachial artery, passes deep to the epitrochleo-

ancoueus muscle, which it supplies, and in the forearm only supplies

the flexor carpi ulnaris and the flexor sublimis digitorum,

no branch being given to the flexor profundus. After this the

nerve passes to the deep part of the hand and supplies all the muscles

of the palm except those of the thenar eminence. The usual

dorsal cutaneous branch is given off' to supply one and a half digits

on the ulnar side of the hand. It will thus be seen that in this

specimen of Pedetes there has been an exchange of fibres usually

bound up in the ulnar and median nerves respectively. The flexor

sublimis digitorum is entirely supplied by the iilnar, an arrangement

which has already been observed in many mammals by Professor

K. von Bardeleben ; but, on the other hand, the whole of the flexor

profundus digitorum and all the digits on their palmar surfaces

are supplied by the median.

The internal cutaneous nerve comes from the inner cord and

supplies the skin of the inner side of the arm and forearm. There

is no separate lesser internal cutaneous, but the lateral cutaneous

branch of the second intercostal (intercosto-humeral) crosses the

axilla and supplies the skin of the upper part of the inner side of

the arm.

The internal and external anterior thoracic nerves come off" from

the internal and external cords respectively and form a loop from

which the pectorals are supplied ; from the internal anterior

thoracic a large branch (lateral cutaneous nerve of the thorax)

passes back to supply the abdomino-humeralis portion of the

panniculus as well as part at least of the pectoralis quartus'.

The musculo-spiral nerve derives fibres from the dorsal divisions

of all the trunks entering the brachial plexus ; that, however, from

the first thoracic joins it, after the circumflex and subscapular

branches have been given off ; the nerve winds round the back of

the humerus as usual, supplying the triceps, latissimo-olecranalis,

anconeus, and skin of the back of the arm and forearm, but no

branch is given to the flexor brevis cubiti (brachialis anticus). In

front of the external condyle it divides as usual into radial and

posterior interosseous, the former supplying three and a half

radial digits on their dorsal surfaces, the latter all the extensor

muscles of the forearm.

The circumflex nerve comes ofE from the combined dorsal

divisions of the 5th and 6th nerves, so that it can only obtain

fibres from these. It pursues the usual course and supplies the

teres miuor and all three parts of the deltoid.

The middle and lower subscapular nerves rise from the musculo-

spiral before the dorsal division of the first thoracic has joined

that nerve. The middle subscapular supplies the latissimus dorsi

^ Professor Birmingham has published a masterly discussion on this subject

in the ' Journal of Anatomy,' vol. xxiii. p. 206.
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only ; the lower supplies chiefly the teres major, but, as in man,
gives a small branch to the lower part of the subscapularis.

Lumbo-Sacral Plexus.—The nerves which enter into this plexus

are the 4th, 5th, 6th, and 7th lumbar, and the 1st and 2nd sacral.

The genito-crural nerve rises from the 4th lumbar, appears on the

surface of the psoas, and passes down to the middle of Poupart's

ligament, where it is distributed to the skin of the groin.

The external cutaneous rises from the fourth and fifth lumbar
nerves and pursues its usual course to the outer side of the thigh

;

this it supplies, as well as the platysma, which is here well

developed. The anterior crural comes from the fifth and sixth

lumbar and appears on the outer side of the psoas. At Poupart's

ligament it divides into a superficial and a deep division. The
superficial supplies the skin of the front and inner side of the thigh,

and, owing to the feeble development of the ilio-tibialis (sartorius),

the long saphenous is part of this division. The long saphenous

supplies the inner side of the leg as far as the foot, but it lies con-

siderably anterior to the long saphenous artery. The deep division

of the anterior crural supplies the deep muscles of the front of

the thigh.

The obturator nerve also rises from the fifth and sixth lumbar,

and passes through the obturator foramen to supply the obturator

externus and adductors.

The great sciatic nerve conies from the sixth and seventh lumbar
and the first sacral ; before it leaves the sciatic notch it gives off a

nerve to the hamstrings and about the middle of the thigh an
extra branch to the fiexor cruris lateralis (biceps). In the lower

half of the thigh it divides into external and internal popliteal, but

these nerves, as Paterson points out, are capable of being separated

quite up to their commencement. When this was done it was
found that both of them, as well as the nerve to the hamstrings,

obtained fibres from the sixth and seventh lumbar and first sacral

nerves ; the fibres of the nerve to the hamstrings were most
ventral, then those of the internal popliteal, while the external

popliteal fibres were most dorsal.

The nerve to the hamstrings breaks up into five branches ; two
of these enter the semitendinosus, two the flexor cruris laterahs

(biceps), while the fifth supplies the semimembranosus and pre-

semimembranosus. It will thus be seen that the flexor cruris

lateralis has three separate nerves entering it.

Before dividing into external and internal popliteal the great

sciatic nerve gives off two cutaneous branches : one of these

supplies the skin on the outer side of the leg ; the other one,

corresponding to the short saphenous of human anatomy, runs

dovni the back of the calf and supplies the outer side of the foot.

It has already been said that the great sciatic divides in the lower

half of the thigh, and of its two branches the internal popliteal

is considerably the larger; this branch supplies the superficial and
deep muscles of the calf, and is continued on as the posterior tibial

to the sole ; here it divides into internal and external plantar, the

Puoc. ZooL. See—1898, No. LIX, 59
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former supplying all four toes, the latter passing deep to supply

the muscles. The external popliteal nerve divides into musculo-

cutaneous, which runs down among the peroneals to the dorsum
of the foot, and the anterior tibial, which breaks up into twigs for

the extensor muscles of the leg, one fine branch descending to

supply the extensor brevis digitorum muscle.

The small sciatic, internal pudic, and inferior gluteal nerve come
from the 1st and 2nd sacral nerves ; they have practically the

human distribution. The 3rd, 4th, 5th, and 6th nerves form a

long cord which runs along the side of the tail.

Summary of Points of Interest.

l.^edetes possesses only two pairs of teats, showing that it is

not in the habit of bringing forth manj'^ young at a birth ; the

presence of only one foetus in the uterus confirms this.

2. The upper incisors of Pedetes are smooth, those of Dipus are

grooved, but the embryo of Pedetes also has grooved incisors.

3. The presence of the nail in the palm of Pedetes, described by
Bardeleben, is confirmed.

4. Bardeleben's description of the radial ossicle or prepollex

exactly describes this specimen ; in the foetus the radial ossicle is a

definite cartilaginous structure.

5. In the foot a structure apparently serially homologous with

the radial ossicle was found ; but it was attached to the distal

instead of to the proximal row of tarsal bones.

6. The trachea was divided into two by a vertical septum.

7. There was no gall-bladder.

8. A study of the muscles showed that Pedetes was allied to the

DipodidsB, but had more hystricomorphine tendencies than those

animals.

3. On new Species of Spiders from Trinidad, West Indies.

By Frederick O. Pickard Cambridge, B.A.

[Eeeeived October 18, 1898.]

(Plate LIV.)

In this communication I propose to give descriptions of three

new species of Spiders based on specimens collected by Dr. Walter
Ince and Mr. Thos. Potter, of Port-of-Spain, Trinidad, and of

one new species of which specimens are in the collection of the

British Museum from the same locality.

The total number of species of Spiders from this island now re-

presented in the British Museum amounts to eleven only, so that

our friends who have been good enough to supply us with material

will perceive that further consignments from that locality will be
much appreciated.

The examination of Dr. luce's collection has led to a very
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interesting discovery, namely, that a large arboreal Theraphosid
indigenous to Trinidad possesses, in both sexes, a stridulating-

apparatus similar in general character to those hitherto found
only amongst, and supposed to be confined to, the TherapliosidcB of

the Ethiopian and Oriental Regions.

I had myself previously described one of these Spiders, a female,

under the name Santaremia longipes, without, however, discovering

the " lyra " and " pecten " of the organ in question. This speci-

men, too, had been deprived of the greater part of the long fringing

hairs on the tibise and protarsi of the legs, so characteristic in the

examples sent by Dr. Ince, and it was therefore relegated to the

genus Santaremia and regarded as one of the burrowing Mygales.

Mr. E. I. Pocock, too, had described a spider, also very worn and
rubbed, the locality of which was doubtful, possessing a stridulating-

organ, as Psalmopceus cambrid(jii.

There can be now no doubt that the females sent by Dr. Ince
from Trinidad are identical with the spider described by Mr. Pocock;
and probably the locality, doubtfully quoted as " East Indies,"

should now be rectified to " West Indies."

The important point, however, lies in the fact that hitherto,

although certain members of the family Dipluridce indigenous to

the Neotropics possess a very distinct stridulating-organ i, yet this

is the lirst record of its occurrence amongst members of the family
Theraphosidce found in the Neotropics. It is too early to decide

yet whether this fact will materially modify the classification of the
Theraphosidce, according to the presence or absence of this organ,

or not. But the possession of two spurs beneath tibia i. of the

male of the Trinidad spider certainly does not tend to simplify

the question. None of the stridulating Oriental forms possess

any spur beneath tibia i. ; and the Trinidad species therefore does
not appear to be simply an Oriental form, far away from the head-
quarters of its kith and kin, but rather a form nearly allied to
Avicularia, Tapinauchenius, &c., abnormal only in the possession

of the stridulating-organ.

I may here say that, thanks to the kindness of Mr. Thos. Potter,

I have been able to examine a magnificent male of this fine species,

all those sent by Dr. Ince having been females.

Being anxious to settle, too, whether this Spider was possibly

Tapinauchenwis phimipes (C. Koch) ^, I begged from M. E. Simon
an example of what he regards as that species taken in Surinam,
whence Koch's original type came. Although the Spider sent by
M. Simon is exceedingly similar in general character, it, however,
possesses no stridulating-organ at all, although the two spurs are

present beneath tibia i. Another adult male sent me by M. Simon
from Costa Eica possesses both stridulating-organ and tibial spurs,

though it is certainly not of the same species as the Trinidad
form.

The genus Tapinauchenius then, supposing, as we may reasonably

» F. Oamb. P. Z. S. 1896, pi. xxxt. figs. 1. 2, 3.

^ Die Arachniden, ix. p. 67, fig. 733. Hab. Surinam.
59*
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do, pending further material from Surinam, that M. Simon's
male is identical with Koch's species from the same locality, is

distinguished from the very closely allied genus Psalmopceus by
the absence of the stridulating-organ.

I would like here to call attention to a characteristic feature

in these arboreal Theraphosids. "Without any doubt the long

feathery fringes on the legs assist the passage of the Spider through
the air, for though I have never witnessed such a passage in

connection with these spiders from Trinidad, I have noticed that

an Avicularia, if irritated off a tree high up, will leap with legs

outspread and fall quite softly, the hairs on the legs resisting the

air in the descent. An analogous character can be found on the

tail of the Pigmy Phalanger, which assists it in its passage amongst
the branches and from branch to branch.

Mr. Potter has also sent me some valuable notes on the habits

of these interesting Theraphosids. He tells me that they live in

chinks in the bark of trees and in holes in the trunks, being

abundant also in the thatched roofs of the houses. The bite of

one of these huge spiders proved severe, laying up the victim for a

day or two with pains and feverish symptoms, but did not prove

fatal. Their food consists of cockroaches and other Orthoptera,

grasshoppers, locusts, &c.

Trustworthy information at first hand on these interesting

points is very welcome, for although there is no great difficulty in

securing information, it is by no means easy to persuade oneself

that any of it is worthy of confidence.

The following List contains the names of all the Spiders

represented in the Natural History Museum from the Island of

Trinidad. It need scarcely be remarked that such a list is merely
a beginning, and a very small one at that. Still we are very
grateful to the kind correspondents who have enabled us to draw-

up any list at all, and look forward to a great deal more material

being sent over for identification in the near future.

Fam. CtenizidjE.

Pseuclidiops hartii Pocock. Mr. J. H. Hart.

Actinopus hartii Pocock. Messrs. J. H. Hart, Beaven
Pake, and Dr. W. Ince.

Fam. THEEAPHOSIDiE.

Avicularia avicularia Linn. Dr. W. Ince, Mr. Beaven
Pake, and the Zoological

Society of London.
Psalmopoeus eamhridgii Pocock. Dr. W. Ince ; Messrs.

Thos. Potter and C. Taylor.

Hapalopus incei, sp. n. Mr. J. H. Hart.
Stichoplastus sanguiniceps, sp. n. Mr. J. H. Hart.

Fam. DiPLUEiD^.

Brachyihele antillensis, sp. n. Dr. W. Ince.



1898.] NEW SPIDEES I-EOM TEINIDAD. 893

Tarn. FiLiSTATiD^.

Filistaia hibernalis Hentz. Dr. W. Ince and Mr.

^ ^ Beaven Eake.
Fam. PisAUEiD^.

Lycoctenus jpalustris, sp. n. Dr. W. Ince.

Fam. ArgiopidjE.

Argiope argentata Fabr. Mr. J. H. Hart.
Nephila cornuta Pall. Mr. Beaven Rake.

Fam. CiENiziBiE.

AcTiifOPirs HAETi Poc. (Plate LIV. fig. 1.)

S . Total length excl. mandb. 12 mm. Carap. 5-5 x 5'.5.

Legs : i. 22—ii. 21—iii. 20—iv. 26.

$ . Total length 15 mm. Carap. Qx^-o. (Specimens too soft

to allow of further measurements being taken.)

Colour. cJ . Carapace and mandibles dull black-purple. Sternum,
mouth-parts, abdomen, and legs olive-brown

;
pedipalpi somewhat

paler.

5 . Carapace and legs dull clay-yellow ; mandibles darker.

Abdomen dull white-brown.
Structure. (S . Carapace of the usual character peculiar to the

genus. Caput narrowed behind and deeply indentate at the sides.

Eyes. Anterior row strongly procurved, slightly broader thau the

posterior. Centrals larger, one-foarth a diameter apart. Laterals

set on tubercles two and a half diameters from centrals. Centrals

one diameter from margin of clypeus, laterals almost on the

margin. Central posteriors smaller than laterals, one transverse

diameter from them ; the latter three diameters from lateral

anteriors. Central posteriors four transverse diameters from
central anteriors.

Labium and maxillae entirely devoid of spinules. Tibia of

pedipalp almost as long as the femur, enlarged beneath at the

base, more attenuate towards apex. Tarsus globular, slightly

bilobate at apex. Bulb, viewed from the outside, short piriform,

bilobate at base, strongly geniculate towards apex, which tends

slightly outward and downward, with two sharp adjacent carinae

curved spirally round the outside of the apical half of the bulb

(PI. LIV. fig. 1.)

Tarsi and protarsi of the first two pairs of legs numerously
spinose. Tibiae i. and ii. with 10-11 spines and spiniform hairs

beneath, toward the apex ; the latter with 9-10 smaller sharp

spines in addition on the outer side, 3 being in a row close to the

apex. Patella iii. with a marginal row on anterior side of 8 stout

spines and 12-13 spines on and adjacent to the posterior side,

towards the apex. There are besides 20 and upward spines and
spiniform hairs on the anterior area of the segment, and a row of

four along the dorsal line. The tibia has on the apical margin
about 20 spines, with a few smaller ones on the posterior side.
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The protarsi aud tarsi iii. and iv. are numerously spinous, the

latter being densely scopulate, less so in i. and ii. The rastellum

of the mandibles is simple, not dentate.

The outer margin of the fang-gi-oove bears five, the inner six

stout teeth, with a few smaller ones in the central area towards

the base.

5 . General characters the same as in the male with the

following exceptions :—The apex of the labium and the anterior

margin of the coxse of the pedipalp are studded with cuspules
;

those on the former numbering from 6-8. The outer margin of

the fang-groove bears 7 teeth, the inner four, while the inter-

mediate area bears 8 smaller cusps. The rastellum is set at its

apex with 12-14 short blunt cusps. Tibia i. has five spines on

the inner side.

The tarsi of all four pairs of legs are devoid of a true scopula,

being furnished with a few hairs only.

A male aud two females were in the collection sent by Dr. Ince,

the latter probably not mature. Although one cannot be absolutely

certain, it is probable that this Spider is the male of A. hartii

Pocock.

Fam. ThekaphosidjE.

Hapaloptts ikcei, sp. n. (Plate LIV. figs. 8-10 & 12.)

Total length, 6 22-n mm.
; $ 27-5.

6 . Carap. 10 x 7'5 mm. Legs : i. 37-5—ii. 33-5—iii. 31-5—iv.40.

2 . Oarap. 11x9 mm. Legs : i. 35-5—ii. 32—iii. 30—iv. 42.

Colour. Carapace, legs, and abdomen entirely brown, clothed with

olive-brown hairs and pubescence.

Structure. Byes closely grouped, less than half a diameter apart.

Anterior row strongly procurved, laterals slightly larger than

centrals.

S . Carapace very much compressed, in profile. Basal half of

protarsus not scopulate, with a stout spine on the outer side and
another at apex beneath. Tibia i. with tvA o spurs at the apex

beneath ; the outer broad at its apex, beai'ing a spine on each side,

the inner spur shorter with single spine on its inner side

(PL LIV. fig. 8). Tibia i. also bears 3 spines (1-1-1) on the outer

side, one being apical.

Protarsus ii. scopulate to base, \Adth one spine on outer side and
one at apex beneath. Tibia ii. with 3 spines (1-1-1) on outer side

and 3 towards apex on inner side. Pemora i. and ii. with a single

spiiie on the anterior apical sides.

Protarsus iii. scopulate to within one-third of the base, with

numerous spines. Tibia iii. numerously spinose. Femur iii. with

an apical spine (sometimes absent).

Scopula of tarsus iii. and iv. divided by a band of setfe. Pro-

tarsus iv. not scopulate on basal half, numerously spiuose ; tibia iv.

spinose but less numerously. Bulb of palpus simple, pii'iform,

its filiform apex directed downward and slightly outward (PI. LIV.
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figs. 9 & 10). Inner basal angle of coxa of pedipalp and apical

half of labium numerously spinulose.

The female is similar in general characters, the legs being more
numerously spinose.

The protarsi of the pedipalp have a pair of spines on the inner

side, a little before the middle, and four spines ranged round the

apical margin on the inner side and beneath.

The protarsi of the first pair of legs have a pair of spines at

the apex beneath, a smaller one on the outer side, and another in

the centre towards the base beneath. The tibiae and protarsi of

iii. and iv. are numerously spinose.

This species, of which four adult males and several females were
taken by Dr. luce, appears to be a fairly common Spider in

Trinidad. Other examples have been received from Messrs. Beaven
Rake and Thomas Potter from the same Island.

The last-named gentleman has very kindly ascertained for me
the habits of these small Theraphosids, which burrow in the

ground somewhat after the fashion of Eurypelma. He says :

—

" The hole made by this spider is not lined with silk, so far as I

can see ; and if it is, the coating must be very thin and almost

imperceptible. The direction of the burrow is generally at an
oblique angle with the surface of the ground. Sometimes the hole

is straight for a short distance, but it always winds about, and is

more often irregular in direction, like a crab's hole.

" The earth removed by the spider is nearly always thrown away
from one side of the aperture in a little mound of coarse pellicles

of mould. The specimen I sent was taken from a burrow about

ten inches deep and from five-eighths to three-quarters of an inch

in diameter. I had two specimens taken from burrows near to

each other, and, unfortunately, in captivity the larger spider, being a

cannibal, devoured her weaker fellow prisoner." (PL LIV. fig. 12.)

Genus Stichoplastus E. Simon,

Ann. Soc. Ent. Er. 1889, p. 208.

Stichoplastijs sanguiwiceps, sp. n.

2 . Total length 30 mm. (approx.). Carap. 12 long, 10 lat.

Legs : i. 38—ii. 3.5—iii. 33—iv. 46. Protarsus iv. 11. Tibia iv. 8-5.

Colour. Carapace bright orange-red, clothed with short silky

yellow hairs. Legs, palpi, and abdomen pale coffee-brown, clothed

with fine lighter brown hairs. Sternum and coxae of legs pale

rufous brown.
Structure. In general characters similar to that of the type of

the genus, S. ravidus E. S., from A^enezuela. It differs, however,

in the spinulatiou of the tibiae of the first two pairs of legs.

Tibia i. has two spines in a longitudinal row beneath, and one

spine on each side of the apical margin beneath ;
(ravidus has four.

sec. Simon). Protarsus i. has two spines in a longitudinal row
towards the base beneath, and one at the apex beneath.
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Tibia ii. has two spines in a longitudinal row beneath, one
spine on the outer apical margin, and two on the inner apical

margin beneath. Tibiae and protarsi iii. and iv. are numerously
spinose.

The scopula, in the present example, is more or less divided

beneath the tarsi of all four pairs of legs. This points to the

probability that the example is immature
; probably only those of

iii. and iv. are divided in the adult.

This species is obviously closely allied to M. Simon's type of

the genus, S. ravidus E. S., but the difference in the spinulation of

t he tibiae of the first two pairs of legs cannot be ignored. It is to

be hoped that we shall soon have an opportunity of examining the

males of this handsome Spider, which probably occurs under the

bark of trees and in holes in the branches (c/. E. Simon).
A single female, scarcely adult, was taken by Mr. J. H. Hart,

and another, still less mature, was sent by Dr. W. Ince, both

from Trinidad.

Grenus PsAXMOP(Egs Poeock '.

Santaremia, Y. Cambr. (in part, longijyes)-.

Femur iv. without scopuliform pad on the inner side. Legs
not spinose ; fringes on each side, especially the tibiae and
protarsi, with long silky hairs, longer than the diameter of the

segments in the male, shorter in the female. Ocular area much
longer than broad, nearly three times ; anterior row of eyes
distinctly procurved. Coxae of pedipalp furnished with a highly
specialized lyra, which, together with a corresponding pecten on
the base of the mandible beneatli, forms an organ of stridulation.

Tibia i. with a pair of simple slightly curved spurs at the apex
beneath, in the male sex only.

PsALMOPCEUS CAMBEiDGii Pocock. (Plate LIV. figs. 2-7.)

(Sub Santaremia longipes F. Cambr. P. Z. S. 1896, p. 749.)

$ . Carapace 20 x 17'5 mm. ; mandibles 8-5 ; ocular eminence 4 x
1-75. Legs: i. 77—ii. 68-5—iii. 60—iv. 70.

6 . Carapace 17 X 15-5 mm. ; mandibles 7. Legs : i. 80—ii. 75

—

iii. 62—iv. 75.

2 . Colour. Carapace black, entirely clothed with olive-green or
ochre-grey pubescence. Margins fringed with shaggy hair.

Mandibles clothed at the base above with oclire-grey hairs passing
into black towards the apex. Outer side clothed with a pad of
short black hairs, fading away below. The margins of the fang-
groove and mouth-parts clothed with fiery red hairs. The legs are
all clothed with short ochre-grey hairs and olive-grey longer hairs,

chiefly noticeable on the sides, where they assume, on the tibife,

protarsi, and tarsi especially, the form of a plumose fringe. The

1 Ann. Mag. Nat. Hist. ser. 6, xv. p. 178, pi. x. figs. 3-36.
* Proc. Zool. Soc. 1896, p. 749.
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protarsi of all four pairs of legs have a sinuous rust-red band,

starting from the base (at the outer side in i, and ii., at the inner

side in iii. and iv.), crossing the segment, and terminating towards

the apex. The tarsi of all four pairs as well as of the palpi have

a central rust-red band above. Abdomen clothed with olive-grey

and ochre-grey hairs, having also a longitudinal narrow central

dark band commencing towards the anterior margin, becoming

narrower and more indistinct towards the spinners. On each side,

diverging obliquely from a dilatation of the central baud, are

three slender indistinct brown bars. The shoulders of the

abdomen are pale olive, while the apical two-thirds, at least, are

suffused with darker broA\-n. The ventral area is clothed with

velvety black-brown hairs. Underneath, the tibiae and patellae of the

palpi and of legs i. and ii. are clothed with a dense covering of deep

chocolate-brown hairs. The femora of the first two pairs of legs

and of the palpi, and the coxae and trochanters of all the legs, are

clothed with a black-brown velvet covering of hairs. The last two
pairs of legs are clothed with brown and ochreous-grey hairs

mingled. Protarsi i. and ii. are scopulate entirely to the base,

those of iii. almost to the base, those of iv. rather over halfway at

the sides, but divided in the centre by a band of dark hairs.

Structure. Carapace in profile gradually rising towards the

ocular eminence, moderately compressed. Thoracic fovea straight,

transverse. Ocular eminence scarcely raised, much broader, two
and a half times, than long. Anterior row of eyes slightly

procurved, the longitudinal diameter of the laterals equal to the

diameter of the centrals. The centrals | of a diameter apart,

I from the laterals.

Eyes of posterior row smaller than those of the anterior. The
laterals of both rows about half a transverse diameter apart.

Inner margin of fang-groove with 14 stout teeth, with two
short rows of 5-6 minute teeth opposite the basal two or three on
then outer side.

The fringe of hairs on the outer margin becomes obsolete towards

the base, giving place to six or seven bristles, very stout at the base,

filiform at the apex, set very wide apart (PL LIV. fig. 2). These
constitute the pecten of the stridulating-organ. The coxse of the

pedipalp (PL LIV. fig. 3) bear on the inner side below the suture a

thin covering of grey hairs, and further down towards the margin
and the base, close to the fringe of red hairs, lie a series of 15
long, curving, clavate, chitinous keys, the anterior ones the longest.

These constitute the lyra (PL LIV. fig. 4) of the stridulating-organ.

The inner anterior angles of the coxae of the palpus and the

apex of the labium are set with numerous minute cuspules.

These become more scattered towards the middle of the labium.

The tibiae of the last two pairs of legs have one spme (iii.) and
two spines (iv.) at their apex beneath ; of the first two pairs, two
spines at the apex beneath. The first pair of sigilla are situate

at the base of the labium ; the second pair very small, submar-
ginal ; the third pair circular, small, but distinct, remote from the
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margin; the fourth pair elongate and very deep, impinging on

the margin.

The spinners as in Avicularia. Tarsal claws 2, those of the first

pair of legs with 3 minute teeth on the inner margin in tlie centre,

of the fourth pair with 2 minute teeth in the same position.

Upwards of ten specimens, all of the female sex, many being

immature, were taken by Dr. W. Ince on his estate, Dik-Mat-

Karo, in Trinidad. A single female in the British Museum
collection, already described by me as Santaremia longipes,

was taken by C. Taylor, Esq., in Trinidad ; and an adult male was

recently received from T. Potter, Esq., of the Port-of- Spain,

Trinidad.

These specimens have proved of exceeding interest, since they

furnish us with the first case of a Theraphosid (other than a

Diplurid) belonging to the Neotropics possessing the stridulating-

organ on the mandible and the coxa of the pedipalp. I had not

noticed this orgau when I described Mr. Taylor's specimen under

the genus Santaremia ', and the characteristic fringe had been

considerably worn from the legs.

But a still more interesting discovery perhaps lies in the fact

that these specimens are also undoubtedly identical with the

Spider described by Mr. E. I. Pocoek as Psalmopceus camhridgii,

the locality being doubtfully given " East Indies." It seems

probable that this locality was an error on the part of the

collector, and that Trinidad, or perhaps mora broadly " the "West

Indies," constitutes the headquarters of the species.

This identity being established, Santaremia longipes becomes a

synonym of Psalmopceus camhridgii. The further interesting point

arises as to whether this stridulating-organ has been independently

developed in this one Spider amongst the Theraphosidae of the

Neotropics, or whether Psalmopceus is closely allied to those

Oriental forms of Theraphosidae which, without exception, possess

the stridulating-organ.

In one particular character, however, Psalmopceus differs from

the Oriental forms. In the latter the males have no spur or spurs

at the apex of tibia i. beneath, whereas the male of P. cambridgii

from Trinidad possesses two.

In addition to the above examples, an adult male of a Spider

taken in Costa Rica, belonging to the same genus, but probably of

a different species, was kindly sent me by M. Simon.

Another Spider, an adult male, was also sent me by the same

arachnologist under the name Tapinaucfieni^is plumipes (C. Koch)

from Sm-inam. This Spider, very much resembling the males from

Trinidad and Costa Rica, has, however, no trace of the stridulating-

organ. This fact would tend to estabhsh the distinction between

the genera Tapinauchenius and Psalmoj^oeus, much though the

Spiders resemble each other in general characters. I may remark

that Tapnnauchenius sancti-vincentii (Walck.)

—

sec. Simon—does not

' P. Z. S. 189G, p. 749.
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possess any stridulating-orgaii. Surinam being the locality

whence the type of Mygale plumipes C. K.' came, it seems pretty

certain that M. Simon's identification is correct.

Fam. D1PLUEID.5;.

Grenus Bra.chtthble Ausserer,

Verb. z.-b. Ges. Wien, 1871, p. 173 ; Simon, Hist. Nat. Ar. i

p. 180.

Beachythele antillensis, sp. n.

$ . Total length 16 mm.
Colour. Carapace and mandibles black, clothed with golden hairs.

Abdomen dull brown, clothed with fine black hairs. Legs pale

yellow-brown, annulated and spotted with black or dark brown.
The palpus has a dark spot at the apex of the femur on each side ;

the patella has two spots on each side, one near the base, the

other towards the apex ; the tibia has two dark annulatious. Legs
i. and ii. are absent. Leg iii. has, besides the same dark spots on
the femur, patella, and tibia, two annulations on the protarsus.

In the fourth pair of legs the annulations are less distinct.

Structure. There is no special structure different from the

general characters of members of the genus. The fang-groove has

a single row of 8 stout conical teeth.

A single female of this Spider was taken by Dr. W. Ince in

Trinidad. When more specimens of both sexes are available for

examination, it will be possible to give the differential characters

better definition.

Fam. PiSAUEiD^.
Genus Ltcoctenus F. Cambr.^

Ann. Mag. Nat. Hist. ser. 6, xix. p. 95 (Jan. 1897).

Ltcoctekus PALtrsTEis, sp. n. (Plate LIV. fig. 11.)

(S . Total length 30 mm. Carap. 14x10. Legs: i. 63—ii.

56—iii. 50—iv. 63. Pat.-1-tib. i. 19—iv. 18.

Colour. Carapace deep mahogany-brown, with a broad margin of

yellow-white pubescence. Abdomen deep olive-brown, clothed

with short yellow-grey pubescence. Legs brown, clothed with short

yellow-grey pubescence and short brown hairs.

Structure. The general characters are the same as in other

species of the genus. The unca of the palpal organs is, however,

much broader across the middle, strongly projecting in a rounded

1 Die Arachniden, ix. p. 67, fig. 733, S
2 Note.—M. Simon, Hist. Nat. Ar. i. 2, p. 300, regards Lycoctenus F. Canibr.

as a synonym of Ancylometes Bert. I do not know whether M. Simon has seen

Bertkau's type ; but since this latter author quotes the number of pairs of

spines beneath tibia i. and ii. as 5, one cannot, on Bertkau's description alone, be
satisfied as to their identity. I think it is very likely they are the same, but I

have no satisfactory proof of it yet.
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angle forwards, while its disc is excavated in a longitudinal oval

groove (PL LIV. fig. 11). Otherwise the palpal organs very much
resemble those of L. columbianus F. Cambr. The Spider from

Trinidad is, however, very much larger, while the patella and tibia

of the first pair of legs are together shorter than those of the

fourth pair. In columbianus they are equal.

A single adult male was sent by Dr. Ince, from Trinidad.

EXPLANATION OF PLATE LTV.

Fig. 1. Actinopus hartii Pocock, p. 893. Adult male. Palpal bulb, side view.

2. Psahnopoeus cambridgii Pocock, p. 896. Adult male. Eight mandible.

3. „ „ „ Coxa of pedipalp, showing " lyra."

4. „ „ „ Lyra enlarged.

5. „ „ ,,
Palpal bulb from the outside.

6. ,, „ „ Palpal bulb from in front.

7. ,, „ ,, The two spurs shown on the tibiae of

first pair of legs.

8. Hapalopus incei, sp. u., p. 894. Tibia of the right leg of the first pair,

showing the two spurs.

9. „ ,, „ Palpal bulb from the outside.

10. ,, „ „ Palpal bulb from in front.

11. Ltjcontmus palustris, sp. n., p. 899. Unca of palpal bulb.

12. Hapalopus incei, p. 894. Sectional sketch of the burrow based on notes

sent by Mr. Potter.

4. On the Moulting of the King Penguin [Aptenodytes

pennanti) in the Society's Gardens. By W. E. de

WiNTON, F.Z.S.

[Eeceived October 28, 1898.]

A King Penguin living in the Society's Gardens has lately gone

safely through the moult ; this moult has been the only one made
during the 16 months that this specimen has lived in the Gardens.

Two specimens, S &> ^ , were purchased on June 23rd, 1897.

The female died early in October, from tlie heat at the end of

the summer of last year, before getting acclimatized.

The only opportunity of observing the moult of any member of

this order of birds which has been taken advantage of and the

facts published is that of the smaller and very widely different

species Splieniscus humlolrlti as recorded by the late Mr. A. D.

Bartlett in the P. Z. S. 1879, p. 6 ; and as that was a case of

moult from the plumage of the j oung bird to that of the adult,

and the present instance is a simple moult of the adult bird, the

facts are thought « orth recording.

It is to be regretted that careful notes of the changes were not

made daily and more accurate dates noted ; but not being primarily

interested in oimithology I thought that someone else would have

been watching the change, and so can only very roughly describe

some of the most striking features of the moult.



p. Z.S 18 9 8. PL LIV.

;;/iv\^^

FOPickai-d-Cainbridge dsl.ellith- WestiNevrraazi imj>

New Spiders irorix Trinidad, WI.





1898.] MOTTLTING or THE KITifG PENGITIN. 901

In the latter part o£ July, before any feathers were shed, it was

obvious that the bird was looking very " seedy," in fact sickening

for moult. The feathers of all parts lost their lustre, the colour

of the beak faded, and the head became grey, as if half o£ the

feathers were wanting ; but this I do not think was the case.

The bird did not go into the water, and sat moping with half-

closed eyes : it ceased to call in its loud manner and to put

itself into the usual ludicrous attitudes. This state of things

went on for some weeks, but it was not noticed that any feathers

were shed until the latter part of August. The keeper tells me
that the feathers of the tail were the first to come out, and I saw

the bird removing the feathers of the upper and lower tail-coverts

in the first week of September. About this time there was a very

observable change in the appearance of the bird—the colour had

almost entirely gone from the patch at the base of the lower man-
dible, and, instead of the clear orange colour, this patch appeared to

be of a pale horn-colour. The feathers of the back and wings became

as brown as withered leaves, so that the bird looked as if it were

covered with mud ; there was a triangular space on the throat or

lower neck where the longer breast-feathers were commencing to

fall : the space was never naked, but covered thickly with very short

feathers, so that there was only a deep dent in the plumage which

increased daily in size. From this time the bird was always very

busy picking its feathers off ; nearly all of them were removed by

its bill, not pulled but pushed off; and there was no general

peeling-off in large masses as is described by Mr. Bartlett in the

case of the other species.

When the moult was nearly completed and only a few dried-up

feathers adhered to the back and upperside of the middle of the

wings, the epidermal covering of the orange-coloured patches on

the lower mandibles loosened and came off like pieces of parchment

or dry bladder. By the third week of September the bird was in

perfectly fresh plumage ; it was constantly to be seen in the water

lying for hours on the surface spread-eagled, which is a very

favourite attitude. One week afterwards its feathers seemed full-

grown, the colours perfectly fresh and bright, and it constantly

crowed in its well-known way, especially towards the evening.

It will be noticed that whereas the moult of Sjiheniscus, as

recorded by Mr. Bartlett, took place in February-March, the moult

of Aptenoclytes occurred in August-September. The fact that this

bird has been in captivity for fully 18 months and that it did not

moult in the autvmin of last year, proves either that this species

does not moult every year, or that captivity retarded the moult.

The latter supposition would seem the more probable, seeing that

this moult took place at the opposite season to that in which the

Spheniscus moulted. The same argument might be taken in the

case of this latter species ; but I consider that the moult is more
likely to take place in autumn .(that is, in February-March) in the

Antarctic Seas, than in spring, for this would clash with the

nuptial season if early, and with the rearing of the young if taken
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later. I think, therefore, that this bird must have carried its

feathers 18 months.

The dried-up appearance of the small feathers of the back and

wings has been already mentioned ; this phenomenon, I regret

to say, was not closely watched and no feathers were recovered.

There is no doubt that the feathers became brown and looked

like tiny shrivelled leaves. I fully intended to have had some

collected, but did not act at once and the opportunity was lost.

These feathers adhered to the outer surface of the wings till the

moult was complete, and these were the last vestiges of the former

plumage to disappear. Whether these feathers actually shrivel or

whether they are slimed over and then dry up to this form must

be proved by further investigation.

I am not aware that the shedding of the epidermis of the coloured

portion of the mandibles of this bird has before been noticed, and

I know of no parallel as a part of the moult, though the annual

shedding of the wart-hke excrescences on the bill of the Eough-

billed Pehcan {Pelecanns trachyrhynclius) and the shedding of the

peculiar nuptial mask of the PuflSn {Fratercula arctica), which had

been described by Dr. L. Bureau (Bull. Soc. Zool. France, 1S77,

ii. p. 377), are well known.

5. On a Collection of Butterflies almost entirely made at

Salisbury, Mashunaland, by Mr. Guy A. K. Marshall

in 1898. By Arthur G. Butler, Ph.D., F.L.S.,

F.Z.S., &c.
[Received November 2, 1898.]

The present consignment of Butterflies, with the exception of

fourteen examples referable to ten species, was collected at Salis-

bury, and therefore is a valuable addition to the Museum series of

Mashunaland Butterflies. Mr. Marshall writes :—" I think you

will find one or two species among them new to the Museum
collection, notably a Baoris and a Eedestes, both of which Trimen

pronounced to be pi-obably new when I first sent them to him some

four years ago ; but, as he has not referred to them in his recent

paper, I presume he has changed his mind. This is the only ex-

ample of the Kedestes which I have yet seen in Salisbury ; I first

met with it in December 1S94 in the warm Mazoe valley, where

I took several examples settling on low herbage on the summits of

kopjes ; in habits it is quite like K. macomo.

"I shall be glad to know the name of the unidentified Mt/calesis
;

I have only met with three examples in all round Salisbury,

one in April 1895, the others this year. I am somewhat in doubt

as to the TeracoU I have sent you labelled ' pallene- for they are

practically indistinguishable from the extreme dry form of omphale
;

yet the wet form is certainly not omphale, which I do not remember

ever to have seen here, but seems referable to pcdlene. The larva
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is very similar to, though distinct from, tbat of phlegetonia as

observed by me in Natal, but they are not distinguishable in the
pupal stage."

One or two other notes in Mr. Marshall's communication will

be referred to in the course of this paper. One new species is

now described, and two new genera.

NtMPHALIDjE.

Satyein^.

1. Mtcaxesis ena (S , Hewits.

SaHsbury, 16th April, 1898.
" Probably wet form of Trimen's selousi, which I wrongly sup-

posed to be safitza " (Gr. A. K. M.). I liave no doubt that

Mr. Marshall is correct in this opinion, for the chief difference

between the two insects consists in the prominence of the ocelli

in M. ena, the lines crossing the wings being identical in botli

forms.

2. Leptonetjea clxtus d , Linn.

Cape Town, 26th April, 1897.

This, though it has the general aspect on the upperside of the

following species, is certainly not congeneric with it.

ToETiTESis, gen. nov.

Differs in neuration from Leptoneura in the fact that the sub-

costals of the secondaries are emitted from the same point instead

of being well separated at their origins. The antennae with broadly
spoon-shaped, instead of cylindrical spindle-shaped, club. Palpi

similar, but the second joint more arched and therefore appearing
to be wider in the centre, third joint rather more acuminate.

3. ToEYNESis aiiNTHA Hiibn.

c? 6 , Cape Town, 22nd April, 1897.

Taesoceea, gen. nov.

Also related to Leptoneura, though with more nearly the aspect

of FseudonympJia : it chiefly differs structurally from Leptoneura
in the expanded flattened club of the antennce and the deflexed

third joint of the palpi ; the club is less spoon-shaped than in

Torynesis and the neuration is almost identical \\ith Leptoneura.

4. Taesoceea cassiita Butl.

6 , Cape Town, 5th October, 1896,
So far as I can see, the genus Leptoneura will have to be restricted

to L. clytus, L. oxylus, L. howlceri, and L. dingana.

5. Pseudonxmpha teimeni Butl.

(S 6 , Table Mountain, 15th October, 1896.
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NXMPHALINiE.

6. Chaeaxbs saturnus Butl.

c? d" , Salisbury, 30th March and 3rd and lOth April, 1898.

Mr. Marshall labels one of these as " 2=laticincta Butl."; but it

is not at all like that form, which I believe to be confined to the

Nyasa district. I see nothing in Mr. Marshall's example to dis-

tinguish it from any other S. African specimens, whereas probably

most of the Continental Lepidopterists would have unhesitatingly

described the form C. laticinctus as a distinct species, instead of a

common local aberration.

7. JuNONiA SESAMUS Trim, (and var. calesceiis).

Salisbury, 5000 feet (wet and drv forms), 13th February; dry

form, 13th, 16th, 20th, and 23rd March, 1898.

It is quite evident, although Mr. Marshall bred ./. sesamus from
eggs laid by J. calescens, that both forms ily together in the wet
season : it is therefore better to call /. calescens a dry phase than

a dry-season form. One of Mr. Marshall's examples is labelled

" Bred from egg laid by P. octavia-nataleusis. Stages : Egg 13th-

ISth Febr., larva 19th Febr. -19th Mar., pupa 20thMar.-4th Apr.
1898." This specimen therefore apparently emerged on the 5th

April.

I object to the name " Precis octavia-natalensis " for the follow-

ing reasons :

—

Precis is a synonym of Junonia ;
octavia is a distinct

West-African species ; natalensis was a name proposed for the wet
form of P. sesamus, under the impression that it was a variety of

the Western insect, and is objectionable because the genus already

contains a species named naialica.

8. Junonia archesia Cram.

5, dry form, Salisbury, 11th May, 1898.

9. Junonia cuama Hewits.

6 6, 2 ? , " dry form," Salisbury, 9th, 13th, 16th, and 23rd

March ; 10th April, 1898.

The examples vary a good deal on both surfaces, but do not in

the least i-esemble the following, which Mr. Marshall unaccountably

labels as its " wet form" although, as usual, caught at the same time*.

10. Junonia simia Wallgr.

6 ,
" wet-form", Salisburv, 27th February ; $ , 13th March,

1898.

11. Junonia boopis Trim.

? ? , Salisbury, 4th and 18th June, 1898.

^ Two very distinct forms of J. cuama are forwarded. One of them, which is

labelled " Early dry form." seems to have appeared in the latter half of March
;

a more heavily marked and more round-winged form, taken a fortnight earlier,

looks like its wet form ; but is said to be the " First appearance of the dry form."

I



1898.] FKOM MASHXTNALA.TfD, 905

12. Hamanumida d^daius Fabr.

c? , 2 , "intermediate and dry," Salisbury, 23rd March, 1898.

13. Neptis asatha Cram.

Salisbury, llth and 22nd May, 1898.

ACBiEINiE.

14. ACE^A SEEBJfA, var. BUXTONI Butl.

c? c? , Salisbury, 16th February and 24th April, 1898.

15. AcejEa kahiba Boisd.

c? d, SaHsbury, 4th May, 1898.

16. AcR^A NOHAEA Boisd.

5 S , ? $> Salisbury, 8th and llth January; 5th, 20th, and
23rd March; 3rd, 10th, 16th, 24th, and 27th April; llth, 14th,

19th, 22nd, and 29th May ; 4th and 18th June.
Some of the specimens are labelled " wet " and some " dry," but

I see no appreciable difference between them. As before, the
whole are labelled with a varietal name, apparently because in the
Mashunaland and Swaziland examples the black spots on the

upper surface tend to become smaller than in examples from Natal.

I must confess I do not think the name is needed.

17. AcR^A DOUBLEDATi, var. AxiNA Westw.

Salisbury," wet and dry forms," 5th, 13th, 23rd, and 26th March;
9th and 27th April ; llth May ; 5th June, 1898=

In this form (the seasonal phases of which do not seem to me
to differ) the two or three submarginal dots which usually occur

on the primaries of typical A. clouhledayi are replaced by a con-
tinuation of the internervular streaks ; the female also rarely shows
the subapical white bar of typical A. doubledai/i ; it would there-

fore seem that A. axina is a smaller and localized form of A. double-

dayi, but intergrades between the two types occur in our Museum
series.

18. ACEiEA ANACEEON, var. BOMBA.

6 d , $ ? j" wet and intermediate, " Salisbury, 2nd January,
19th February, 9th and 16th March, 1898.

I see nothing to distinguish the " intermediate " from the wet
form ; our intermediate form from Nyasaland shows the fulvous

submarginal spots of typical (dry-season) A. anacreon. I am, how-
ever, grateful to Mr. Marshall for sending us examples of the wet
form in each collection, inasmuch as we did not possess it at all

until 1895. One of the males now sent has almost lost the
black spots on the primaries ; a similar but smaller female example
was obtained by Mr. Marshall on the 14th August, 1895, at Gijima
(vide P. Z. S. 1898, p. 191).

Peoc. Zool. Soo.—1898, No. LX. 60
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19. AcE^A NATALiCA Boisd.

5 S , Salisbury, 2nd and 6th March, 1898.

20. AcEiEA TiOLABUM and var. asema Hewits.

d , ? ? , Salisbury, 5th March ; 9th, 24th, and 27th April,

1898.

These, which represent typical A. asema (and should therefore,

according to Mr. Marshall, be the dry form of A. violarum), are

labelled " violarum-asema," but a female obtained on the 5th March,
which is almost as heavily marked as typical A. violarmn, is labelled

also in the same way though marked with the " wet " sign. To
my mind it belongs to the intermediate form, and I think conclu-

sively proves that A. asema is only a form of A. violarum.

21. AcE-SA CALDAEENA Hewits.

6 6, $ 2 , Salisbury, 19th February ; 2nd, 13th, 20th, 23rd,

and 26th March ; 20th and 30th Api"il ; 11th and 14th May

;

5th June, 1898.

The seasonal differences appear to be slight in this species : the

male seems to differ only in the better marked border to the

secondaries in the wet-season, and the female in its smoky suffusion

sometimes accompanied by a white belt across the primaries ; but

at all seasons there seems to be a certain amount of variation even
in these characters, though the clouded females do not, apparently,

occur in the dry season. A male with very dry characteristics and

labelled with Mr. Marshall's dry sign ^ was taken on the 26th

March, and much wetter forms in April, when a wet male and dry
female were taken on the same day. It seems to me that these

facts are clearly in favour of my view that the seasonal forms of

butterflies existed originally as simple variations, and were
subsequently accommodated to seasons which afforded them most
protection. Thus the males of A. caldarena, which show no
striking seasonal differences, and which would be hardly more
conspicuous at one season than another, are inconstant in their

seasonal characters, whereas if the white-banded, smoky female
appeared in the dry season it would probably be very conspicuous.

It may be questioned as to what advantage a protected Butterfly,

such as an Acirea, could gain by being inconspicuous. Although
the species of this genus are said to be not only offensive,

but elastic and difficult to kill, it is certain that many are
permanently maimed by birds and reptiles which (presimiably)

seize them for the first time, or have not become satisfied of their

inedibility.

L T C jE N I D iE,

22. Al^na NTASsiE Hewits.

Salisbury, 3rd and 16th April, 15th May, 1898.
One of the males, having white spotp in the cell, was wrongly

labelled ?.
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23. Al^na amazotoa Boisd.

Salisbury, 13th, 16th, and 20th March, 1898.

Judging by the specimens now sent and one or two previously

in the collection, the Mashunaland examples seem to be decidedly
larger than those of Natal.

24. Oatooheysops hypoleucus Butl.

(S . Gadzima, 4200 feet, Umfuli Eiver, Mashunaland, 28th
December, 1895.

This is forwarded under the name of " C. gigantea Trim.," but,

as already pointed out, my typical female of O. hypoleticus being
identical with this species, my name cannot be set aside.

Mr. Trimen supposed the type to be a worn female from Zomba,
but that example was far too imperfect to base a description upon :

I therefore labelled and described the far more perfect female from
the Victoria Nyanza. If I could do so, I would wdllingly yield

the point ; but one cannot alter the identity of a type.

25. CaTOCHEYSOPS MAHAIiLOKO^NA "Wallgr.

$ 2 , Salisbury, 28th March and 3rd April ; 6 , 19th May,
1898,

26. Neolyc/Ena cissrs Godt. *

2 , Salisbury, 28th March, 1898.

27. Taetjctts theopheastus Fabr.

2 , Salisbury, 19th February
; d", 28th March, 1898.

Labelled as T. syharis ; but, if distinct from T. theophrastus

(which I doubt), it cannot be T. syharis,

28. Nacadtjba sichela "Wallgr.

S , Salisbury, 19th May, 1898.

29. ZlZEBA ANTANOSSA Mab.

2 , Salisbury, 19th May, 1898.

30. Castalius calice Hopflf.

2 , Salisbury, 14th May, 1898.

31. Lyc^nesthes adheebal Mab.

2 2 , Salisbury, 14th May and 4th June, 1898.

32. Cacyeetjs LiNGEtrs Cram.

<S (J , Salisbury, 3rd April and 19th May, 1898.

33. Zeeitis amanga Westw.

<J , Salisbury, 10th April, 1898.

34. Zeeitis haepax Fabr.

cS 6 , Salisbury, 30th March, 1898.
60*
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35. Phasis theeo Linn.

Cape Town, 5th October, 1896.

A very dwarfed example of this rare species.

36. ASLAUQA MAESHAILI, Sp. n.

2 . Allied to A. purpurascens, Holland ; with more pronounced

anal lobe to secondaries : upper surface altogether darker, vinous

brown suffused with blackish, with faint purple gloss on basal half
;

fringes dull white with dusky central band, blacker and somewhat
irregular on primaries and interrupting the outer white edging here

and there, notably at the extremity of the anal lobe of secondaries,

where it becomes quite black : thorax slate-blackish ; head and

abdomen mostly brown : under surface fleshy clay-brown, irrorated

with darker brown ; internal area of primaries greyish ; fringes

rather less strongly banded than above : pectus and base of venter

dull white, legs and remainder of venter paler brown than the

wings \ Expanse of wings 32 millim.

Salisbury, 4th June, 1898.

In the West-African A. purpurascens there is a well-defined

brown line across the under surface of the wings and the upper

surface is considerably paler.

37. Thbstoe peotumntts Linn.

Simonstown, 30th December, 1896.

38. Al(eides malageida Trim.

Signal Hill, 22nd February, 1897.

39. Mteina ficedula Trim.

Salisbury, 26th February and 6th March, 1898.

40. APHsr^trs erikssonii Trim.

c? , Gadzima, 13th September, 1895.

This fine and rare species is quite new to the Museum ; it is a

typical ^ji/aice us, although, strangely enough, the usual silver patches

are wholly absent from the under surface.

41. ViEACHOLA LITIA Ellug.

c? , Salisbury, 15th May, 1898.

Papilionid^.

PlEEINiE.

42. Mtlotheis agathina Cram.

S , Salisbury, 19th May, 1898.

' The sides of the abdomen appear to be banded with black, but this may
have been produced by grease.
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43. Tbbias bbigitta Cram.

Wet form. Salisbury, 6th March ; 2nd, Srd, and 6th April, 1898.
Dry form. Salisbury, 14th, 19th, and 22nd May, 1898.

I was pleased to receive a male of the dry-season form, which
seems to be much rarer than the wet-season male.

44. Tbkias hapale Mab.

c? . Wet-season form. Salisbury, 16th February, 1898.

A second male (indicated as a var, in the direction of jioricola)

was obtained on the 11th May ! This seems to indicate that the

wet phase may sometimes occur in the dry season.

S . Intermediate form. Salisbury, 30th March, 1898.

S . Drijform. Salisbury, 4th, 17th, and 20th April, 1898.

Mr. Marshall writes :
—" Tou will notice among the Terias that

I have pointed out that T. cethioinca and butleri of Trimen are

respectively dry and wet forms of the same species, and thus,

taking the synonymy given in your revision, Impale must fall as a

seasonal form of senegalensis. I have not actually proved the case

by breeding, but I think you can take my observations on trust

now."
Unfortunately Mr. Marshall's dates (upon the specimens for-

warded) seem to point to a different conclusion ; for he sends

wet, intermediate, and diy examples of true T. 1iaiKile=cethiopica,

with the signs ^ •, ^ , (7) on their labels, and taken in February,

March, and April respectively. Of T. senegalensis (= butleri)h.e also

sends wet forms taken from February to March and intermediate

to dry forms obtained in March and April. Therefoi-e, although
T. Jioricola and T. Impale may prove to be only variations of the

heavily-bordered species, analogous to the narrow-bordered vari-

ations of T. suasa, there is, at present, no proof that such is the

case, and it certainly is not correct to call T. hapale the dry form
of T. senegalensis, because each of these types has its proper
seasonal phases.

45. Terias senegalensis Boisd.

Wet form. cT c? , $ , Salisbury, 16th February, 6th and 16th
March, $ 3rd April.

Intermediate to dry. Salisbury, 6th and 13th March, and 2nd to

3rd April.

The extreme dry form was not forwarded : it is represented by
T. bisinuata.

46. Teeacoltjs johnstoni Butl.

Intermediate form. ? , Salisbury, 22nd May, 1898.

47. Tebacolus phlestas Butl.

Wet form. S, Sahsbury, 19th May, 1898.
Dry form, d , $ , Salisbury, 5th and 18th June, 1898.

I should regard the male of Mr. Marshall's dry form as
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" intermediate "
: we have a much more pronouuced dry-season

male.

48. Teeacolus ANTIGONE Boisd.

Intermediate and dry forms. S 6 , 9- , Salisbury, 19th and 22nd

May ; 5th and 18th June, 1898.

Mr. Marshall labelled two females of T. {thonus (var. hyperides)

as "T. 2Megetonia^'=antiyone: one example of the intermediate

form is labelled with the wet sign ^ , but was taken on the same

day as another marked^ , and differs from the true wet form in

the total absence of the bright lemon-yellow at the base of the

primaries on the under surface and the reddish tint of the

secondaries ; this must, therefore, have been a lapsus, for it is not

likely that wet, intermediate, and dry forms (in equal condition)

would all be flying within less than a week of each other. The
single female obtained, though taken on the 5th June, belongs to

the intermediate phase.

49. Teeacolus ithonus Butl.

Wet form, d, Salisbury, 9th March, 1898,

Intermediate. $ $ , Salisbury, 22nd and 29th May, 1898.

Dry form. cJ , Salisbury, 5fch June, 1898.

The two males are labelled as T. achine (intermediate and dry)

and the two females as T. evagore-pJdegetonia (intermediate aud

dry). The male obtained in March is, however, the typical wet

form of T. ithonus (=Jiero c? ) ; the two females obtained in May
are the intermediate form of the same species (= T. hyperides $ )

;

and the male obtained in June is the dry form (=T. ignifer 6).

50. Teeacolus omphale Grodt.

Intermediate and dry forms. cS 6 , ? ? > Sahsbury, 19th, 22nd,

and 29th May, 5th aud 18th June, 1898.

Mr. Marshall labels all the specimens as " T.pallene"; he writes

as follows :
—" I am somewhat in doubt as to the Teracoli I have

sent you labelled pallene, for they are practically indistinguishable

from the extreme dry form of ompJude
;

yet the wet form is

certainly not omphale, which I do not remember ever to have seen

here, but seems referable to pallene. The larva is very similar to,

though distinct from, that of phlegetonia as observed by me in

Natal, but they are not distinguishable in the pupal stage. I

obtained some thirty eggs from marked females of '1 pallene,

intending to submit the moulting larvae to varying conditions in

order to ascertain the range of its specific variation : a large

number of eggs proved infertile and of the remainder all the larvae

died before they were half-grown—why 1 know not."

I do not believe that T. ptallene occurs so far to the south as

Mashunaland ; but in none of its seasonal forms does it resemble

T. omphale ; indeed it belongs to the same section of the genus as

T, daira. The wet form of T. omphale may vary more than is at



1898.] PROM MASHTJNAIiAIirD. 911

present supposed, though our large series shows a considerable
range of variation already, but I have not the least doubt that the
examples labelled in the present collection " Teracolus jjallene " are
ordinary T. omphale.

51. Catopsilia ploeblla Fabr.

6,9., Salisbury, 27th April, 1898.

52. Belenois SEVERiivrA Cram.

c? 6 , Salisbury, 19th and 30th March.
Labelled as " wet " and " intermediate "

; there is, however, a
considerably wetter phase of the species. I should therefore
consider both specimens as intermediate.

HbSPEKIIDtE.

53. Saeangesa synestalmenus Karsch.

Salisbury, 16th March, 2nd and 30th April, 19th May, 1898.
Mr. Marshall labels this S. motozioides, but the latter is much

nearer to S. motozi. If these nearly related insects were arranged
in natural sequence they would stand thus :

—

S.pertusa, S. synestal-

meniis, S. motozi, S. motozioides, S. eliminata. I am quite prepared
to hear that they are only forms of one species, but the chances
are that S. motozioides and 8. eliminata will hold their own and
that S. pertusa and synestalmenus will prove to be slight variations

of the dry form of S. motozi ; the latter seems to be a wet form in

Nyasaland.

64. Abantis tenosa Trim.

cf , Salisbury, 10th April, 1898.

55. Ptegus sataspes Trim.

Salisbury, 7th August, 1898.

Labelled " ? diomus, Hpff. S ." The latter is quite distinct.

56. Pyegits deomtjs Plotz.

6 , Salisbury, 9th March, 1898.

57. Ptegus spio Linn.

? , SaKsbury, 26th March, 1898.

58. Paeosmodes icteeia Mab.

6 6 , Salisbury, 12th March and 20th April, 1898.

59. Kedestes macomo Trim.

Salisbury, 10th April, 1898.
Mr. Marshall sends this as a new species ; but it only differs

from typical K. macomo in the absence of some of the black spots

on the under surface of the secondaries : such differences are

hardly likely to have a specific value, but it would be interesting
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to see whether the examples obtained in the Mazoe valley were
quite constant as regards the number of spots ; in the three

examples of K. macomo which Mr. Marshall sent us in 1897 they
difPer in size, though not in number.

60. Gegenes letteestedti Wallgr.

c? , Salisbury, 14th May, 1898.

61

.

Gegenes hottentota Latr.

c? 2 in copula, Salisbury, 19th February ; c? 14th May, 1898.
It would be interesting to breed this species so as to decide

definitely whether the preceding is readily distinct ; until the case

is proved it is hard to believe that the large sexual patch on the

male G. liottentota (=obumbraia) is not of specific value.

62. Chapea mathias Fabr.

$ , Salisbury, 19th May, 1898.

63. Paenaba detecta Trim.

6 6 , Salisbury, 12th, 13th, and 30th March ; 9th and 10th
AprU ; d , $ , 5th and 18th June, 1898.

The last t\eo specimens are labelled " Baoris sp. nov." ; but,

excepting that they have lost two out of the three subapical

hyaline dots on the primaries, I see no character by which they
could be distinguished from P. detecta, and we know that these

hyaline dots are exceedingly variable in number.

64. Platilesches moeitili Wallgr.

cJ cf , Salisbury, 20th February, 9th March, 11th April, and
5th June, 1898.

65. Ehopalocampta pisisteattjs Fabr.

Salisbury, 18th June, 1898.

6. Third Report on Additions to the Lizard Collection in

tlie Natural-History Museum ^. By G. A. Boulenger,

F.R.S.
[Eeceired November 15, 1898.]

(Plates LV.-LVII.)

I. List of the Species, new or previously unrepresented, of tvhich

speciiiuns have been added to the Collection siiice 1894.

(An asterisk indicates type specimens.)

*1. Ceramodactylus pulcher Anders. Herp. Arab. p. 19
(1896).—S. Arabia {Anderson).

2. Ceramodactylus damceus Lucas & Frost, Proc. R. Soc.

Vict. (2) viii. 1895, p. 1.—C. Australia (Spencer).

» Cf. P. Z. S. 1894, p. 722.
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*3. Sleuodactylus petrii Anders. Herp. Arab. p. 96 (1896).

—

Egypt (Anderson), Algeria (Lataste, Werner).

4. Gymnodactyliis Iwrridus Burmeist. Eeise La Plata, i.

p. 309 (1861).—Argentina, Bolivia {Borelli).

5. Gymnodactylus daiinandvillii M. Weber, Zool. Ergebn.

p. 163 (1890).—Kalao (Everett).

*6. Gymnodactylus lorice Blgr. Ann. Mas. Genov. (2) xviii.

1898, p. 695.—JM'ew Guinea (Loria).

7. Gymnodactylus fumosus E. Miill. Verb. nat. Ges. Basel, x.

1894, p. 833.—Celebes (Sarasin).

*8. Gymnodactylus jellesmce Blgr. P. Z. S. 1897, p. 203.—
Celebes (Sarasin).

9. Gymnodactylus louisiadensis De Vis, Ann. Queensl. Mus.
no. 2, 1892, p. 11.—Eergusson and Woodlark Islands

(Meelc).

*10. Pristurus percristatus Blgr. Ann. Mus. Genov. (2) xvi.

1896, p. 547.—Erytbraja (Ragazzi).

*11. Pristurus pJiillipsii Blgr. Ann. & Mag. N. H. (6) xvi.

1895, p. 165.—Somaliland (Lort-Phillips).

12. Pristurus collaris Stdr.—S. Arabia (Anderson).

13. Gonatodes affinis Stol.—Penang, Selangor (S. S. Flower).

*14. Goimtodes africanus Werner, Verb, zool.-bot. Ges, Wien,
xiv. 1895, p. 190.—Usambara (Werner).

*15. Phyllodactyliis elisce Werner, op. cit. xv. 1895, p. 14.

—

Niniveb
(
Werrier).

*16. Phyllodactylus siamensis Blgr., infra.—Siam (S. S. Floiuer).

17. Phyllodactylus xmctus Cope.—Lower California (Eisen).

*18. Diplodactylus rohustus Blgr. Ann. &, Mag. N. H. (6) xvii.

1896, p. 444.—Madagascar (Last).

*19. Diplodactylus gracilis Blgr. t. c. p. 445.—Madagascar.
*20. Diplodactylus porogaster B]gi\ t. c. p. 446.—Madagascar

(Last),

21. Diplodactylus intermedius D. Ogilby, Rec. Austral. Mus.
ii. 1892, p. 10.—New Soutb Wales (Porter).

*22. Diplodactylus conspicillatus Lucas & Erost, Proc. E. See.

Vict. (2) ix. 1897, p. 55.—C. Australia (Spencer).

23. Diplodactylus hyrnei Lucas & Erost, op. cit. viii. 1895,

p. 2.— 0. Australia (Spencer).

*24. Hemidactylus isolepis Blgr. P. Z. S. 1895, p. 531.—
Somaliland (D. Smith).

25. Hemidactylus squamulatus Tornier, Tbierw. O.-Afr., Eept.

p. 10 (1896).—E. Africa (Betton).

*26. Hemidactylus smithii Blgr. P. Z. S. 1895, p. 532.—
Somaliland (D. Smith).

*27. Hemidactylus jubensis Blgr. Ann. Mus. Genova, (2) xv.

1895, p. 10.—Somaliland (Bottego, Lort-Phillips).

*28. Hemidactylus yerburii Anders. P. Z. S. 1895, p. 640.

—

Aden (Terbury).

*29. Hemidactylus macropholis Blgr. Ann. Mus. Genova, (2)
xvii. 1896, p. 6.—Somaliland (Buspoli, Bottego,

Ferrandi).
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*yu. Hemidactylus ruspolii Blgr. i. c.—Somalilaud {Muspoli,

Botter/o, Ferrandi).

31. Mimetozoon craspedotus Mocq. Le Natur. 1890, p. 144.

—

Penang (S. S. Flower) \

*32, Lepldodactylus (jardineri Blgr. Ann. & Mag. N. H. (6)

XX. 1897, p. 306.—Eotiima Id. (Gardiner).

*33. Homopliolis lieterolepis Blgr. op. cit. xvii. 1896, p. 447.

—

Madagascar (Last).

*34. Pacliydactylus affinis Blgr. t. c. p. 21.—Transvaal (Ayres).

35. Phelsuma hreviceps Bttgr. Zool. Anz. 1894, p. 137.

—

Madagascar (Forsyth Major).

36. Sphmrodactylus liomolepis Cope, Proc. Amer. Philos. Soc.

xxiii. 1886, p. 277.—Panama (Rosenberg), Colombia
(Pratt).

37. Lepidoblepharis festce Peracca, Boll. Mus. Torin. xii. 1897,

no. 300, 23. !•—Ecuador (i?ose»6e;*^).

38. Holodactylns africanus Bttgr. Zool. Anz. 1893, p. 113.

—

Somaliland (Lort-Pliillips).

39. Pletholax gracilis Cope.—Australia (Eton College).

40. Draco beccarii Ptrs. & Dor.—Celebes (Everett, Sarasin).

41. Draco obscurus Blgr. Ann. & Mag. N. H. (6) xx. 1887,

p. 95.—Borneo (Everett).

42. Oonyoceplialus dilophus D. & B.—New Guinea (Meek,

Loria).

43. Gonyocephalus geelvinhianus Ptrs. & Dor.—New Guinea
(Doria),

*44. Agama jayaJcari Anders. Herp. Arab. p. 65 (1896).

—

Muscat (JayaJcar).

45. AgamaJlavimaculata Eiipp.—S. Arabia, Egypt (Anderson).

46. Agama robeechii Blgr. Ann. Mus. Genova, (2) xii. 1891,

p. 6.—Somaliland (Gillett).

*47. Agama rueppelUi Vaill.—Somaliland (Paris Mus., Lort-

Phillips).

*48. Agama vaillanti Blgr. Ann. Mus. Genova, (2) xv. 1895,

p. 533.—Somaliland (Donaldson Smith, HaivTcer).

*49. Agama smithii Blgr. P. Z. S. 1896, p. 213.—Somaliland
(Donaldson SinitJi).

*50. Agama lionotus Blgr. t. c. p. 214.—Somaliland (Donaldson

Smith).

*51. Agama microterolepis Blgr. Ann. & Mag. N. H. (6) xvii.

1896, p. 22.—Transvaal (Ayres).

*52. Agama adramitana Anders. Herp. Arab. p. 31 (1896).

—

S. Arabia (Anderson).

*53. Agama phillipsii, Blgr. Ann. & Mag. N. H. (6) xvi. 1895,

p. 167.—Somaliland (Lort-Phillips, Haiuher).

*54. Agama lehmanni (Strauch), Nikolski, Ann. Mus. Zool.

Ac. St. Petersb. 1896, App. p. xiv.—Turkestan (St.

Petersburg Mus.).

' Type of M.floweri, Blgr. P. Z. S. 1896, p. 7B7.

\
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*55. Agama zonura Blgr. P. Z. S. 1896, p. 583.—Somaliland
(Donaldson Smith).

*56. Agama batillifera Vaill.—Somaliland (Paris Mus., Gillett,

Haiuher, Lort-PhilUps).

*57. Phrynocephalns euptilopus Alcock & Pinn, J. As. Soc.

Beng. Ixv. 1897, p. 556.—Baluchistan (Indian Mus.).

58. Amphiholurus imbricatus Ptrs.—0. Australia (Horn).

59. BiporOjphora vjinnechU Lucas & Frost, Proc. R. Soc.

Vict. (2) viii. 1895, p. 3.—C. Australia (Spencer).

60. Uromastix ornatus Eiipp. ^—Sinaitic Peninsula (Anderson).

*61. Anolis peraccce Blgr. P. Z. S. 1898, p. 108—Ecuador
(Sosenberg).

*62, Anolis elegans Blgr. t. c. p. 109.—Ecuador (Rosenberg).

*63. Anolis Moris Blgr. t. c. p. 110.—Ecuador (Rosenberg).

*64. Anolis macuUventris Blgr. t. c. p. 111.—Ecuador
(Rosenberg).

*65. Anolis rosenbergii Blgr. Ann. & Mag. IS'. H. (6) xvii.

1896, p. 17.—Colombia (Rosenberg).

*66. Anolis lemuiscatus Blgr. P. Z. S. 1898, p. 113.—Ecuador
(Rosenberg).

*67. Anolis curtus Blgr. infra.—Costa Rica ( Underivood).

*68. Anolis notopholis Blgr. Ann. & Mag. N. H. (6) xvii. 1896,

p. 17.—Colombia (Rosenberg).

*69. Anolis granuliceps Blgr. P. Z. S. 1898, p. 111.—Ecuador
(Rosenberg).

*70. Anolis gracilip>es Blgr. t. c. p. 112.—Ecuador (Rosenberg).

*71. Anolis holotropis Blgr. Ann. & Mag. N. H. (6) xv. 1895,

p. 522.—Matto Grosso (Temetz).

72. Enyalioides festce Peracca, Boll. Mus. Torin. xii. 1897,
no. 300, p. 3.—Ecuador (Rosenberg).

73. Enyalioides heterolepis Bocourt.—Colombia (Pratl),

Ecuador (Rosenberg).

74. Stenocercus roseiventris D. & B.—Jujuy, Argentina
(Borelli).

75. Uta symmetrica Baird.—California (Van Denburgh).

*76. Scelo'porus asper Blgr. P. Z. S. 1897, p. 497.—Jalisco,

Mexico (Buller).

77. Sceloporxj(s dugesii Bocourt.—Michoacan, Mexico (Duges).

78. Sceloporus zosteromus Cope.—Lower California (Eisen).

79. Sceloporus licHi Van Denburgh, Proc. Calif. Ac. (2) v.

1895, p. 110.—Lower California (Oalifornia Acad.).

80. Sceloporus cupreus Bocourt.—Oaxaca, Mexico (Buller).

81. Sceloporus tUiformis Cope.— Tepic, Mexico (California

Acad.).

82. Phrynosoma frontale Van Denburgh, Proc. Calif. Ac. (2)
iv. 1894, p. 296.—California (Ghristiania Mus., Gilbert).

*83. Chamcesaura tenuior Gthr. Ann. & Mag. N. H. (6) xv.

1895, p. 524.—Uganda (Scott Elliot).

^ The specimens previously referred to this species belong to U. ocellatus

Licht. Cf. Anderson, Zool. Egypt, Kept. p. 128 (1898).
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84. Gerrhonotas monticola Cope.—Costa Rica (Underwood).

*85, Diploglossus nuchalls Blgr. infra.—Hab.— ? ( Werner).

86. Varanus gilleni Lucas & Frost, Proc. E. Soc. Vict. 1895,

p. 266.—0. Australia {Spencer).

87. Varanus eremius Lucas & Frost, t. c. p. 267.—C. Australia

(Sjjencer).

*88. Varanus brevicauda Blgr. infra.—Nicol Bay, W. Australia

(Clement).

89. Xantusia virjilis Baird.—California (Van Denhurgli,

Gilbert).

*90. Ameiva alboguttata Blgr. Abh. uat. Ver. Magdeb. 1896,

p. 112.—Mona, W. I. ( Wolterstorff).

91, Cnemidopliorus immutabilis Cope.—Tehuautepec (Buller).

92. Cnemidopliorus hyperythrus Cope.—Lower California

(Bryant, Gilbert).

*93. Cnemidopliorus leachii Peracca, Boll. Mus. Torin. xii. 1897,

no. 274, p. 6.—Jujuy, Argentina (Borelli).

*94. Artliroseps wernen Blgr. infra.— vSt. Catharina, Brazil

( Werner).

*9.5. Blanus aporus Werner, Zool. Anz. 1898, p. 220.—Cilician

Taurus (Holtz).

96. Amphisbcena liheriensis Blgr.—Liberia (Biittikofer).

*97. Ampliisb(xna borellii Peracca, Boll. Mus. Torin. xii. 1897,

no. 274, p. 8.— Bolivian Chaco (Borelli).

98. Agamodon anguliceps Ptrs.—Somaliland (Paris Mus.,

Fischer, Bottego).

99. Aporornera fordii Hallow.—Gaboon (Kingsley).

100. Lacerta mosorensis Kolombat. Imen. Kralj. Dalmac. ii.

p. 26 (1886).—Dalmatia (Kolombatovic, Bedriaga).

101. Latastia liardeggeri Steind. Ann. Hofmus. AVien, vi. 1891,

p. 371.—Somaliland (Lort-Pliillips).

102. Latastia neumanni Matscbie, Sitzb. Ges. nat. Pr. Berl.

1893, p. 30.—Aden (Terlury).

*103. Latastia phillipsii Blgr. Ann. & Mag. N. H. (7) ii. 1898,

p. 131.—Somaliland (Lort-Pliillips).

104. Acantliodactylus savignyl Aud.—Oran (Doumergue).

*105. Eremias smitliii Blgr. P. Z. S. 1895, p. 534.—Somaliland

(Donaldson Smith, Bottego, Hawlcer).

106. Eremias striata Ptrs.—Somaliland (Bottego, Ferrandi).

*107. Scaptira aporosceles Alcock & Finn, J. As. Soc. Beng.
Ixv. 1897, p. 659.—Baluchistan (Indian Mus.).

108. Zonosaurus quadrilineatus Grand.—Madagascar (Last).

*109. Zonosaurus maximus Blgr. Ann. & Mag. N. H. (6) xvii.

1896, p. 448.—Madagascar (Baron).

110. Zonosaurus laticaudatus Grand.—Madagascar (Baron).

111. Zonosaurus «?»ieMS Grand.—Madagascar (Forsyth Major).

112. Tracheloptychus madagascariensis Ptrs.—Madagascar
(Last).

*113. Egernia dahlii Blgr. Ann. & Mag. N. H. (6) xviii. 1896,
'p. 233.—Eoebuck Bay, N.W. Australia (Dahl).
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114. Mahuia planifrons Ptrs.—Somaliland {Donaldson Smith,

Bottegoj, Uganda (Betton).

*115. Mahuia tessellata Anders. P. Z. S. 1895, p. 648.—Aden
(Yerbury).

116. Mahuia novemcarinata Anders.—Penang (S. Floiver).

117. Mahuia megalura Ptrs.—E. Africa (Neumann, Donaldson
Smith, Hinde, Boitego), Shoa (Bagazzi).

*118. Lygosoma everetti Blgr. Ann. & Mag. N. H. (6) xix. 1897,

p. 504.—Sumba (Everett).

*119. Lygosoma nigt-olineatum Blgr. t. c. p. 6.—New Guinea
(Anthony).

*120. Lygosoma hrevipes Bttgr. Zool. Anz. 1895, p. 121.

—

Halmaheira (KiiJcenthal).

*121. Lygosoyna lorice Blgr. Ann. Mus. Geneva, (2) xviii. 1898,

p. 698.—New Guinea (Loria).

122. Lygosoma maindroni Sauv.—New Guinea (Anthony), New
Britain (Willey).

*123. Lygosoma sarasinorum Blgr. P. Z. S. 1897, p. 210.

—

Celebes (Sarasin).

124. Lygosoma celehense P. Miill. Verb. nat. Ges. Basel, x.

1894, p. 836.—Celebes (Sarasin).

*125. Lygosoma aignanum Blgr. infra.—St. Aignan Id. (Meek).

126. Lygosoma virens Ptrs.—Trobriand, St. Aignan (MeeTc).

*127. Lygosoma longice-ps Blgr. Ann. & Mag. N. H. (6) xvi.

1895, p. 408.—Trobriand Id. (3£eeh).

128. Lygosoma semoni Oudemans, in Semon, Zool. Forsch. v.

p. 142 (1894).—New Guinea (MeeJc, Loria).

*129. Lygosoma miotis Blgr. Ann. & Mag. N. H. (6) xvi. 1895,

p. 29.—Pergusson Id. (3feeh).

*130. Lygosoma elegans Blgr. op. cit. xix. 1897, p. 8.—New
Guinea (Anthony, Loria).

*131. Lygosoma stanleyanum Blgr. t. c. p. 7.—New Guinea
(Anthony).

132. Lygosoma textum F. Miill. Verb. nat. Ges. Basel, x. 1894,

p. 838.—Celebes (Sarasin).

133. Lygosoma suhnitens Bttgr. Abh. Mus. Dresd. 1896-97,
no. 7.—New Guinea (Loria).

*134. Lygosoma nigrigulare Blgr. Ann. Mus. Genova, (2) xviii.

1898, p. 700.—New Guinea (Loria).

*135. Lygosoma curtum Blgr. Ann. & Mag. N. H. (6) xix. 1897,

p. 9.—New Guinea (Anthony).

*136. Lygosoma tetratcenia Blgr. op. cit. xvi. 1895, p. 30.

—

Pergusson Id. (Meelc).

*137. Lygosoma Tcuehenthali Bttgr. Zool. Anz. 1895, p. 117.

—

Halmaheira (Kiikenthal).

*138. Lygosoma 50j-e.rBttgr.t.c.p.ll8.

—

lla\maheira,(Kiikenthal).

*139. Lygosoma iridescens Blgr. Ann. & Mag. N. H. (6) xix.

1897, p. 9.—New Guinea (Anthony, Loria).

140. Lygosoma jparietale Ptrs.—Borneo (Everett, Brooke,

Flower).
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*141. Lygosoma ferrandii Blgr. Ann. Mus. Genoya, (2) xviii.

1898, p. 718.—Somaliland (Fermndi).

142. Lygosoma guineense Ptrs.—Niger (Crosse), Togoland
(Innes).

*143. Lygosoma johnstoni Blgr. P. Z. S. 1897, p. 801.—Nyasaland
(^Johnston).

*144. Lygosoma alfredi Blgr. infra.—Borneo {Everett).

*145. Lygosoma gastrostigma Blgr. infra.—Nieol Bay {Clement).

146. Lygosoma quadriviitatum Ptrs.—Borneo (
Cator, CreagJi).

147. Lygosoma lipes Fisch.—W. Australia {Dahl, Clement).

*148. Ablepharus omattis Broom, Ann. & Mag. N. H. (6) xviii.

1896, p. 343.—Queensland {Broom).

*149. Ahlepliarus tenuis Broom, t. c. p. 342.—Queensland
{Broom).

150. Eumeces hlythianvs Anders.—Afridi Country {Green),

151. Scincus hemprichii Wiegm.—Aden {Yerhury).

152. Chalcides mauritanicus D. & B.—Oran {Doumergue,
Bedriaga).

153. Scelotes gronovii Daud.—Dassen Id. {Spencer).

154. Scelotes occidentalis Ptrs.—Cameroon {Bommiiller),

*155. Sepsina ornaticeps Blgr. Ann. & Mag. N. H. (6) xvii. 1 896,

p. 448.—Madagascar {Last).

156. Orandidieria rubrocaudata Grand.—Madagascar {Last).

157. Orandidieria fierinensis Grand.—Madagascar {Last).

158. Pygomeles hraconnieri Grand.—Madagascar.

*159, Piigomeles trivittatus Blgr. Ann. & Mag. N. H. (6) xvii.

1896, p. 449.— Madagascar {Baron).

*160. VoeltzJcovia mira Bttgr. Katal. Eept. Mus. Senck. i. p. 116

(1 893).—Madagascar {Boettger).

*161. Chamceleon ellioti Gthr. Ann.'& Mag. N. H. (6) xv. 1895,

p. 524.—Uganda {Scott Elliot, Ansorge).

162. Chawceleon lioehnelii Steind. Sitzb. Ak. Wien, c. 1891,

p. 307.—British E. Africa {Gregory, Jackson).

163. Chamceleon fisclieri Eeichen. Zool. Anz. 1887, p. 371.

—

Usambara (
Werner).

*164. Chamceleon jacJcsonii Blgr. Ann. & Mag. N. H. (6) xvii.

1896, p. 376.—Uganda {Jaclson).

165. Chamcfleon sjnnosus Matschie, Sitzb. Ges. nat. Fr. Berl.

1892, p. 105.—Usambara {Werner).

II. Descriptions of the new Species.

Phtllodactylus siamensis. (Plate LV. fig. 1.)

Head longer than broad ; snout rounded, longer than the distance

between the eye and the ear-opening, once and one third the diameter

of the orbit ; forehead concave ; ear-opening vertically oval, half

the diameter of the orbit. Body and limbs moderate. Digits

rather short, moderately dilated at the end, with rather narrow

transverse lamellte inferiorly, numbering 12 to 14 under the

fourth toe. Snout covered with equal, rather large granules, vertex

and back of head with minute granules intermixed with larger one s
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rostral twice as broad as deep, with median cleft above ; nostril

between the rostral and five small scales; 8 upper and 7 lower
labials ; symphysial triangular, in contact with two chin-shields

;

a smaller chin-shield on each side of the median pair. Back covered
with small granules and trihedral strongly keeled tubercles forming
8 or 10 very regular longitudinal series ; on the sides, the enlarged
tubercles become juxtaposed, lose their keels, and pass gradually
into the rather large, imbricate ventral scales ; these form about
20 longitudinal series. Tail covered with imbricate scales, the
dorsals keeled ; a ventral series of transversely enlarged, lamellar
scales. Greyish brown above, with blackish spots or a \^'ide-meshed
network ; an irregular dark streak on each side of the head, passing
through the eye; each labial with a blackish spot; lower parts white;
upper surface of tail with whitish, black-edged transverse spots.

Total length 76 millim. Pore limb 12 millim.
Head 12 „ Hind Hmb 16 „
Width of head . . 7 , Tail 39 „
Body 25 „

Specimens were obtained by Mr. S. S. Flower at Dung Phya Fai,
Siam, at an altitude of 700 feet.

This species is of special interest as the first discovered in the
Indian Eegion.

Anolis ofettjs. (Plate LV. fig. 2.)

Head a little longer than the tibia, once and two thirds as long
as broad ; forehead deeply concave ; frontal ridges indistinct

;

upper head-scales very strongly keeled, largest on the sides of the
snout in front of the supraocular regions; scales of supraorbital
semicircles feebly enlarged, separated by 7 series of very small
scales ; 9 or 10 large keeled supraocular scales ; occipital smaller
than the ear-opening, separated from the supraorbitals by 6 series
of scales ; cauthus rostraHs sharp, canthal scales 4 ; loreal rows 7

;

7 upper labials to below centre of eye ; ear-opening small, oval^
vertical. Gular appendage small. Body scarcely compressed

;

no dorso-nuchal fold. Scales granular, keeled, slightly larger on
the back than on the sides ; ventral scales larger, siibimbricate,
strongly keeled. The adpressed hind limb reaches the nostril

;

digits rather feebly dilated; 16 lamellae under phalanges II and
in of the fourth toe. Tail little longer than head and body,
cylindrical, without crest. No enlarged postanal scales. Brown
above, lighter along the middle of the back, with a vertebral series
of small black spots forming an interrupted stripe ; two angulated
brown transverse bands between the eyes.

Total length 107 miUim. Fore limb 21 millim.
Head 15 „ Hind Hmb 39 „
Width of head . . 9 „ Tail 56
Body 36 „

A single male specimen from La Estrella, Cartago, Costa Eica •

obtained by Mr. C. F. Underwood.
'
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DlPLOGLOSSTTS NUCHALIS. (Plate LVI. fig. 1.)

Lateral teeth with obtuse crowns. Head small ; canthus

rostralis rounded ; ear-opening smaller than the eye-opening ; three

prsefrontals, azygos largest, as long as broad, forming a broad

suture with the frontal, separated from the rostral by two pairs of

shields ; frontal nearly twice as long as broad ; parietal on each

side separated from the frontal and supraoculars by two shields ;

occipital shorter and broader than the interparietal ; nasal separated

from the rostral ; a postnasal and two subequal loreals ; rostral

much broader than the symphysial ; suture between the sixth and

seventh upper labials below the centre of the eye ; five large chin-

shields on each side, first in contact with the lower labials. Body
elongate, roundish-subquadi-angular. 38 scales round the middle

of the body ; dorsals finely striated, keelless. Limbs separated when
adpressed ; digits rather short, fourth considerably longer than

third ; claws exposed. Tail feebly compressed ; caudal scales not

keeled. Pale olive above, with small blackish spots and a pair of

blackish streaks along the nape ; sides of head and body dark,

sharply limited above, with bluish-white, dark-edged spots ; whitish

beneath.

Total length 270 millim. Pore limb . . 23 millim.

Head 18 „ Hind limb . . 32 „
Width of head ..12 „ Tail 160 „

Body 92

A single specimen, of unknown origin ; received from Dr. P.

Werner.

Vaeahtjs beeticatjda. (Plate LYI. fig. 2.)

Teeth acute, compressed. Snout obtuse, shorter than the

distance from the anterior border of the orbit to the ear ; canthus

rostralis distinct ; nostril round, slightly nearer the orbit than the

end of the snout. Upper head-scales small, granular, subequal,

smallest on the supraocular region. Scales on back small, elliptical,

tectiform ; ventral scales smooth, in 75 to 80 transverse series.

Digits short. Tail cylindrical, swollen at the base, not quite so

long as head and body, covered above and below with very strongly

keeled, subspinose scales. Pale reddish brown or buff above, dotted

with blackish, or with pale spots enclosed in a brown network

;

lower parts white.

Total length .... 185 milKm.

Head 16 „

Width of head . . 10 „

Body 79 „

Two specimens, apparently half-grown, from the Sherlock Eiver,

Nicol Bay, W. Australia ; collected by Dr. E. Clement.

Aethroseps, g. n.

Closely allied to Arihrosaura Blgr., but differing in the ventral

scales being disposed, like the dorsals, in transverse series only;

Fore limb . .
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the two kinds of scales differing only in the greater breadth and
perfect smoothness of the former.

Aetheoseps werneei, sp. n. (Plate LV. fig. 3.)

Head depressed ; snout moderate, obtusely acuminate ; body
moderately elongate. Frontonasal large, square, a little broader

than long ; a pair of small praefrontals, forming a suture ; one
frontal; a pair of fronto-parietals ; a pair of large parietal

s

separated by an equally long, narrower interparietal ; a pair of small

occipitals ; four supraoculars ; a loreal and a freno-orbital ; lower

eyelid with a large transparent disk composed of two scales
;

a chain of small suborbitals ; 6 upper and 6 lower labials ; chin-

shields very large, one azygos and three pairs ; collar-shields 7,

elongate. Dorsal and lateral scales narrow, hexagonal, imbricate,

strongly keeled, passing gradually into the ventrals, which are

broader and smooth ; 34 scales round the middle of the body, 12 of

which are smooth, 29 from occiput to sacrum, 20 from collar-fold

to prgeaual region. Three prsanal shields, median narrower, about

three times as long as broad. Tail scaled like the body. Brown
above, Avith a yellowisb dorso-lateral streak ; whitish beneath.

Total length .... 62 millim. Fore limb .

.

7 millim.

Head 7 „ Hind limb .

.

6 „

Width of head . . 6 „ Tail 35 „
Body 20 „

A single specimen from Blumenau, Sta. Catharina, Brazil

;

received from Dr. F. Werner.

Ltgosoita aignantjm. (Plate LVII. fig. 1.)

Section Keneuxia.—Habit lacertiform ; the distance between the

end of the snout and the fore limb is contained once to once and
one third in the distance between axilla and groin. Snout rather

long, pointed. Lower eyelid scaly. Nasals widely separated,

entire ; no supranasal ; frontonasal much broader than long,

its anterior border convex and forming a broad suture with the

rostral
;

praefrontals extensively in contact on the median line
;

frontal as long as the frontoparietals and parietals together, in

contact with the first, second, and third supraoculars ; five supra-

oculars, first largest, fifth small ; 9 or 10 supraciharies ; fronto-

parietals distinct, truncated anteriorly where they come into contact

with the third supraocular ; interparietal a little smaller than

frontoparietals
; parietals forming a suture behind the interparietal

;

a large temporal and a large nuchal ; three upper labials anterior

to the subocular. Ear-opening moderate, smaller than the eye-

opening, without projecting lobules. 32 to 36 scales round the

middle of the body, all smooth or dorsals faintly tricarinate ; dorsals

largest, laterals smallest. Praeanal scales not enlarged. The
adpressed hind limb reaches the shoulder or halfway between
the shoulder and the ear. Digits slender, strongly compresed
distally; 40 to 42 smooth lamellae under the fourth toe. Tail

Peoo. Zool. Soc—1898, No. LXI. 61
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once and two thirds to once and three fourths the length of head
and body. Brown above ; a black streak on each side of the

head, passing through the eye; this streak continued, more or
less interrupted, along the side of the body in the female ; some
dark brown spots on the back ; male with a large round black

spot above the shoulders ; upper lip and lower parts yellowish

white.

Total length 220 millim. Eore limb . . 30 millim.

Head 24 „ Hind limb . . 47 „
Width of head . . 15 „ Tail 140 „
Body 56 „

Three specimens from St. Aignan Id., S. of Fergusson Id.,

D'Entrecasteaux Group ; collected by Mr. Meek.

LTGOSOilA ALEEEDI. (Plate LV. fig. 4.)

Section HoTmolepida.—Body much elongate; the distance between
the end of the snout and the fore limb is contained once and three

fifths in the distance between axilla and groin. Snout short,

obtuse. Lower eyelid scaly ; nostril pierced in a single nasal,

which is widely separated from its fellow ; frontonasal broader than
long, forming a broad suture with the rostral and a very narrow
one with the frontal ; frontal twice as long as broad, longer than
its distance from the end of the snout, as long as the frontoparietals

and interparietal together, in contact with the first and second
supraoculars ; four supraoculars ; eight supraciliaries ; fronto-

parietals distinct, a little larger than the interparietal, behind
which the parietals form a suture ; no enlarged nuchals ; fourth
to sixth upper labials below the eye. Ear-opening round, nearly

as large as the eye-opening. 26 smooth scales round the middle of

the body, subequal in size. No enlarged prseanals. Limbs short

;

the length of the hind limb equals the distance between the centre

of the eye and the fore limb ; fourth toe slightly longer than third,

with 12 smooth lamellae inferiorly. Tail thick, a little longer
than head and body. Eeddish brown above, with darker spots on
the nape ; blackish spots forming a stripe on each side of the head
and body, passing through the eye ; whitish beneath.

Total length .... 68 millim. Fore limb . . 6 millim.

Head 7 „ Hindlimb .,9 „
Width of head . . 4 „ TaU 35 „
Body 26 „

A single specimen (gravid female), from Savu, North Borneo

;

collected by the late Mr. Alfred Everett.

Ltgosoma gastrostigma. (Plate LVII. fig. 2.)

Section Homolepida.—Body much elongate ; the distance

between the end of the snout and the fore limb is contained twice

and two thirds in the distance between axilla and groin. Snout
short, obtuse. Lower eyelid scaly ; nostril pierced in a single
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nasal which forms a suture with its fellow ; a vertical groove

behind the nostril ; frontonasal broader than long, forming a suture

with the frontal ; frontal once and two thirds as long as broad,

longer than its distance from the end of the snout, as long as the

parietals, in contact with the first and second supraoculars ; four

supraoculars, second largest ; six supraciliaries ; frontoparietals half

as long as the interparietal, which entirely separates the parietals ;

three pairs of nuchals ; fifth and sixth upper labials below the eye.

Ear-opening oval, oblique, as large as the eye-opening. 26 smooth
scales round the middle of the body, median pair of dorsals largest.

No enlarged praeanals. Limbs short ; the length of the hind limb

equals the distance between the centre of the eye and the fore

limb ; third and fourth toes equal, with 14 smooth lamellae

inferiorly. Tail a little longer than head and body. Olive-brown

above, almost every scale with a blackish dot followed by a light

spot
;
yellowish beneath, almost every scale with a central black

dot.

Total length .... 245 millim. Fore limb . . 18 millim.

Head 14 „ Hind limb . . 23 „

Width of head . . 12 „ Tail 125 „

Body 106 „

A single specimen from the Sherlock Eiver, Nicol Bay,
W. Australia ; collected by Dr. E. Clement.

This species is most nearly allied to L. branchiale, from which it

differs in the much larger ear-opening and in the coloration.

EXPLANATION OF THE PLATES.

Plate LV.

Fig. L Phi/Uodactt/lus siamensis, p. 918.

1 a. „ „ Lower view of foot, X 3.

2. Anolis curtus, p. 919.

2 a. „ „ Upper view of head, X 2.

3. Arthroseps werneri, p. 921.

3 a. „ „ Upper view of head, X 3.

3 b. „ ,, Posterior ventral and anal regions, X 3.

4. Lygosoma alfredi, p. 922.

4 a, „ „ Upper view of head, X 3.

Plate LVI.

Fig. 1 . Biploglossus nuchalis, p. 920.

2. Varanus hrevicauda, p. 920.

2 a. „ „ Side view of head, X 2.

Plate LVII.

Fig. 1. Lygosoma aignamim, p. 921.

la. „ „ Side view of head.

2. „ gastrostigma, p. 922.

2 a. „ „ Side view of head.

2 b. „ „ Lower view of head and anterior part of body.

61*
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December 13, 1898.

Prof. G. B. Howes, F.R.S., V.P., in the Chair.

The Secretary read the following report on the additions to the

Society's Menagerie during the month of November 1898 :

—

The total number of registered additions to the Society's Mena-
gerie during the month of November was 66, of which 23 were by

presentation, 14 by birth, 10 by purchase, and 19 were received on

deposit. The total number of departures during the same period,

by death and removals, was 106.

The following extract was read from a letter from Mr. Stanley

S. Flower, F.Z.S. (dated Gizeh, Egypt, Oct. 27, 1898), in reference

to the locality of the Siamang (Hylohates svndactyhis) which he

had presented to the Society on the 17th of October.
" This Siamang was caught in Negri Sembilan, a Malay state (or

rather a federation of little kingdoms) which lies north of the

settlement of Malacca, and south of the important Malay state of

Selangor ; it is bounded on the east by Pahang, and cut off from

the sea to the west by a little state called Sungei Ujong. In the

Malay Peninsula the Siamang seems to be very local ; in Perak it

is found south of the Perak Eiver, but not apparently anywhere
north of it. There are stuffed Siamangs in the Taipang Museum,
but all were brought from Kinta in the south. The Siamang
certainly does not occur in either Penang or Singapore ; but speci-

mens are sometimes brought to Singapore from Sumatra, which is

the only other place that I have heard of where they are found

wild."

Dr. Henry Woodward, P.R.S., exhibited and made remarks

upon a remarkably abnormal pair of antlers of the Red Deer.

The following papers were read :

—

1. On certain Characters of reproduced Appendages in

Arthropoda, particularly in the Blattidce. By H. H.

BkindleYj M.A., St. John's College, Cambridge \

[Received October 19, 1898.]

(Plate LVIII.)

In a previous communication (15) I have given an account

of some observations and experiments in connection with the

reproduction of the legs in the Blattidse, by which it seems
established that, in an individual which has not completed its

post-embryonic development, amputation or injury of a leg at

^ Communicated by W. Bateson, F.Z.S,
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any point from the femoro-trochanteric suture downwards is

followed by the reproduction of the lost parts, with the dis-

tinguishing feature that the tarsus consists invariably of only

four joints, the normal congenital tarsus possessing five. The

present paper is concerned with the structure of the four-jointed

tarsus of reproduction, and with cases of reproduction of

appendages in other Arthropods with which it possesses certain

features in common. In this connection it is desirable to make

some reference to the condition of our knowledge of the repro-

duction of appendages among Arthropods geuerally. The literature

of the subject does not seem to be extensive. Thirty years ago

Milne-Edwards (59) summarized the work then published, and

since that time the subject has received only sparse attention,

especially from the standpoint of experiment. But certain facts

have received satisfactory demonstration. [Among Arthropod

animals reproduction is always confined to the appendages.

Eeproduction of portions of the trunk, as is common in the

segmented worms, appears never to occur.]

The Period of the Liee-histoey dtjeing which Eepeoduction
OF THE Appendages can occur

appears to be coincident with that of the ecdyses. Hence
in Crustacea and Myriapoda the power of reproducing the

appendages continues after the attainment of sexual maturity,

while in Arachnida and Insecta it ceases with the completion

of the post-embryonic development. But in view of the little

that is known of the life-histories and ecdyses of Thysaum'a,

CoUembola, and some Orthoptera, the above statement must be

made with some reserve as regards the Insecta. It is, however,

certain that in the case of most of the groups no repro-

duction of appendages can occur after sexual maturity has heen

attained, either through a series of ecdyses or on emergence

from a pupal state. As regards Peripatus, Mr, Adam Sedgwick

kindly informs me that he knows of no instances of reproduction

of any of the appendages, or of any cases in which an appendage

presented features suggesting that it had been reproduced.

If regeneration does occur in this isolated genus, a knowledge of

its features would be of special interest.

The Paets of an Appendage feom which Eeproduction
can commence.

If an appendage is wholly removed from the body it seems

that reproduction never occurs. Thus in a crustacean the coxo-

podite of an appendage, in an insect the scape of an antenna

or the coxa of a leg, must be left intact if there is to be reproduction

of the extremity. An appendage is therefore never reproduced as

a whole by the trunk, but the event is realJy the formation of a

new extremity by a larger or smaller basal portion. Accidental

n jury to an appendage may theoretically involve any degree of
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loss, but the dititribution of possible starting-points of reproduction

is particulate, being in all cases controlled by the effects of injury

or amputation on the portion left attached to the body. Thus in

cases where autotomy at a particular region is the invariable result

of injury or amputation in any more distal region, it is obvious

that the starting-point of reproduction is localized to the spot

where the autotomous break occurs. On the other hand, there are

cases in which reproduction seems to commence from the actual

extremity left on amputation, so that there is no clear localization

of the reproductive power.

There are also certain conditions intermediate between the

above extremes. As there is such an obvious relationship between

autotomy and the reproduction of lost parts, it is unfortunate that

our knowledge of the factors controlling the former event should

be so imperfect. The term autotomy has received what seems

an undesirably wide application by Giard (35) in an attempt to

classify many different phenomena under this title, but in what

follows its use is confined to the sudden separation of an appendage

or part of an appendage in obvious response to an external

stimulus. That the event is truly a reflex action, and therefore

dependent on the integrity of the nervous system, has been shown

experimentally for the legs of several genera of Decapod Crus-

taceans by the exhaustive experiments by Fredericq (26, 27, 28),

and for the legs of Locusta by Fredericq (29, 30) and Contejean (19).

In the case of other Arthropods the phenomenon is probably

of essentially similar nature. But when a series of experiments

is conducted on a particular appendage of a single species, the

general experience has been that the latent period which elapses

between the application of the stimulus and the rupture varies

within wide limits ; and not only is this the case, but it is also

usually found that though a certain degree of injury or amputa-

tion in the distal portion of an appendage liable to autotomous

loss will almost invariably bring about quite readily the loss of

the remaining portion, it does not ahvays do so, though the

stump may break away at the usual seat of autotomy after the

lapse of a" day or two. So much has been said to indicate that

it is after all not at present possible to draw any satisfactory

distinction between autotomy in the strict sense and the dropping

away of the stump of an appendage some time after the loss of

the distal portion, which latter event is of common occurrence in

some forms which do not ever exhibit autotomy as defined above.

And a satisfactory conception of autotomy is also rendered difficult

by the fact that in cases where its occurrence is characteristic,

even what are apparently the most favourable conditions will

sometimes fail to induce it. The whole subject offers much
difficulty, but enough has been said to show that it cannot be left

out of account in connection with the i-eproduction of appendages.

Ckustacea.—Among Arthropods autotomy and subsequent

reproduction have received the greatest degree of attention in the

case of the thoracic limbs of Decapod Crustacea. On the authority

of Hallez (45) it appears that the earliest observations in detail are
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those of Eeaumur himself on the legs of Palinurus and those

quoted by him as having been performed on Crabs at Gruadaloupe by
Le Pere de Tertres. Keaumur (69, 70) noted that the autotomous
rupture always occurred at the groove marking the fusion of the

ischiopodite to the basipodite. [The meaning of this peculiar fusion

between two leg-joints in Crustaceans and many Tracheates has

recently been discussed by Bordage (9).] Reaumur's observation

has been often confirmed for all Decapods which exhibit autotomj\

Sixty years later the subject was studied by Bodier (4), while

during the present century further observations on Decapods have

been made by MacCuUoch (56), Heineken (46, 47), Couch (21),

Goodsir (38), Spence Bate (1), Chantran (18), Putnam (68),

Howes (51), and Brook (17). Milne-Edwards (59) and Huxley
(52) have discussed the phenomena described ^ During the Last

few years more extended experiments on autotomy in particular

have been made by Predericq (loc. cit.), De Varigny (74), and
Parize (63). It seems certain that the act is reflex in nature ; but

on other points there is much disagreement amongauthors, especially

whether it is necessary for the limb to come into sharp contact

with the carapace. In Astacus a few experiments by myself tend
to show that the comparatively feeble autotomy of this genus
is exhibited only when the carapace is employed as a point d'ajJimi.

But in this, as in other Decapods, the results of experiments on
autotomy are much influenced by the age and general condition of

the animal and by the mode of stimulation employed. There is,

however, no doubt that most Decapods have a certain region of

the limb specialized for autotomous loss, and with this condition

has arisen the localization of regeneration. Pouchet (66) and
others have pointed out that the loss of a limb at the suture

entails comparatively very slight bleeding. It has often been

noticed that injury to more distal portions not followed by
autotomy results in the eventual loss of all parts up to the suture,

though in Astacus I have seen distal joints retained two months
after mutilation. Groodsir (38) has given a description of a special

structure in the basipodite of Carcinus, which he regarded as an
organ for producing new limbs. The account, however, seems to

require confirmation. But whether the regenerative power is

localized as above in those Decapods which do not appear to perform

autotomy, such as Crangon, Falcemon, and the young of Fagurus

(74), is at present uncertain. Moreover, it is doubtful whether the

flagellum (endopodite) of the antenna of Decapods exhibits true

autotomy, and whether regeneration is confined to the protopodite,

or may commence more distally. In Homarus Brook (17) has

mentioned a " throwing off " of the flagellum, and its complete

regeneration has been observed by several authoi-s.

Aeachnida. Araneidce.—Experiments on autotomy and regene-

ration were made on Spiders by Heineken (46, 47), who found that

reflex casting of the walking-legs occurred invariably at the suture

marking the fusion of femur and coxa. He considered that a

' See also Morgan, Zool. Bulletin, May 1898.
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point (Vappui was always necessary for rupture, but in other

respects his results were very varied. Autotomy did not always

occur in a series of individuals of one species, the latent period

between stimulus and loss varied greatly, and the results were
greatly affected by age and the mode of stimulus, as well as by

the particular genera and families employed. Parize (63) has

also observed diversities of this kind. In Tarantula it has been

shown by McCook (57) that the struggles at ecdysis may result in

loss of limbs either at distal regions or at the suture. Blackwall

(3), who made numerous experiments on regeneration, has not

described either autotomous or eventual loss of the stumps of

limbs left after partial amputation. More recently Wagner (75,

76) has made experiments on Tarantula with the result that

section of a leg about its middle is nearly always followed by the

animal tearing out the stump up to the suture, an act which seems

to be performed in order to prevent loss of blood, which is, as in

other Arthropods, great at the point of section, but very slight at

the suture. His experiments also lead him to the important and
suggestive conclusion that in cases where the stump is not torn off

all its tissues degenerate up to the suture, and that therefore

regeneration takes place only from the coxa. But as there is no
doubt that there is among Spiders much variation of autotomy, it

is possible that in some forms regeneration may commence from

points distal to the suture.

Scorpionida;.—Mr. B-. I. Pocock informs me that it is practically

certain that autotomy does not occur in this group, nor has any

account of the regeneration of lost appendages been published. He
has, however, examined certain specimens in the British Museum,
w hose history is unknown, but which are almost certainly instances

of partial regeneration of the ivalking-legs. Two of these cases

have recently been kindly shown to me by Mr. Pocock, and certainly

suggest that in Scorpions regeneration commences from the actual

seat of injury and is not confined to one particular region of a limb.

Myeiapoda.—On the regeneration of appendages in Myria-

poda but few observations are recorded, and none are of recent

date. Autotomy does not seem to occur in this group. Newport

(61) found that in Julus the stump of an antennal joint

was retained, and he concluded that reproduction commenced
from the point of amputation, for after ecdysis the regenerated

extremity could be clearly distinguished by its lighter colour.

In both Julus and Lithobiiis he observed legs regenerated from the

coxa after loss brought about by unknown causes.

IjfSECTA.—Among Insecta the reproduction of lost appendages

is known to occur in certain genera of CoUembola, Orthoptera,

Heraiptera, and Lepidoptera.

CoUembola.—Very little is known concerning the life-histories

of the CoUembola, but it appears that the ecdyses and the power
of reproducing the appendages are continued after full growth
and sexual maturity have been attained. In these respects,

therefore, the group stands in contrast with other Insecta. In
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Collembola nothing is known concerning autotomj, and only

the reproduction of the antennm has been studied. Bourlet (14)
and in greater detail Lubbock (55) have made observations

in this case, and concluded that regeneration seemed to commence
from the actual point of amputation.

Orilioptera-Saltatoria.—In many genera there is well-marked

autotomy of the posterior or jumping-legs, and, as shown by
Heineken {loc. cit.), Fredericq (loc. cit.), and Contejean (loc. cit.),

it occurs at the femoro-trochanteric suture. I am indebted to

Mr. J. Graham Kerr for the information that, as noticed by
him in the Paraguayan Chaco, administration of chloroform

to Tropinotus readily causes autotomy at the suture. It is

uncertain whether 2i point d'appui is necessary in Saltatoria. Till

recently it has been supposed that reproduction of the lost legs

does not occur in Saltatoria, on which point reference may be

made to the writings of Durieu (24), Fredericq, Peyei-imhoff (65),

and Werner (79) ; but Griffini (42, 43, 44) has lately described

some captured specimens which seem to indicate that, as in the

Cursoria, reproduction of the legs occurs in some at least of the

Saltatoria during post-embryonic development, and that it com-
mences from the femoro-trochanteric suture. In the nymphs of

certain forms regeneration of the antenna' has been observed by
Graber (39), after he had amputated them near the basal joint.

He also records that repair occurred in the wing-covers after

pieces had been snipped out with scissors.

Orthoptera- Cursoria.—Many Phasmidse exhibit autotomy of the

le(/s during the later periods of immaturity and during the adult

state, but our information on the subject is not very extensive.

As he has described in an interesting series of papers, Bordage

(6, 6, 7, 8, 10) has found that autotomy at the femoro-trochanteric

suture was easily obtainable with several different kinds of stimuli,

though the latent period between stimulus and rupture was
considerably modified by such factors as age, sex, and mode of

stimulus. His experiments seem to show that autotomy may
occur either with or without a point d'appui being employed.
Scudder (72) did not observe autotomy in Diapheromera, but the

mutilated extremity of a leg eventually fell away up to the suture.

In these forms reproduction of the limb may occur not only at

the suture but from more distal points.

As regards the lec/s of Blattidse, my previous paper gives the

facts which seem to demonstrate that their loss not infrequently

takes place by a feebly developed autotomy at the femoro-
trochanteric suture. Regeneration may commence at this point

or from the stump of either femur or tibia, but not from any part

of the tarsus. The stump of this latter region may be retained for

some time after mutilation, but it is invariably dry and shrivelled.

The antennce of Blattidse are certainly capable of reproduction.

The earliest observations seem to be those of Heineken (46) on
Leucoplicea. He cut oif the antennae " near the base," but did not
notice the effects of the injury or whether the reproduction
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seemed to commence from the two large basal joints or from one
of the smaller ones borne by them.

Neuroptera.—Watson (77) has observed that in the larva of

Agrion amputation of a leg " close to the body " was followed by
reproduction by the next ecdysis. Lubbock (54) found that the

terminal joints of the antenna in nymphs of Ghloeon were not
reproduced.

Leindoptera.—It is stated that autotomy occurs in the imagos
of certain forms, but as there is no regeneration the point is not of

present interest. Several authors have described deformities and
reproduction in the legs of imagos after amputation performed on
their larvae or pupae. But in this group the great uncertainty as to

the relationships between the several parts of the larval and pupal

appendages and those of the imago presents great difficulties to

the study of reproduction. Gronin (37), in a recent revision of the

structure of the larval legs just before pupation, concludes that only

the extremity of the developing pupal leg projects into that of the

larva. Hence amputation of the latter at its base removes only

the tarsus of the former, and so on. Till the details of meta-
morphosis are better understood our knowledge of reproduction

of appendages in Lepidoptera must remain very slight. Reaumur
(71) ol)tained negative results by amputating the legs in the larva

of Vanessa ; while Ne\^port (61) found that the same method of

experiment resulted in either complete or partial development of

the injui-ed limbs in the imago. He concluded that regeneration

commenced from the seat of injury wherever situated. Melise (58)
agreed with this on the strength of his own experiments on the

larva of Sericaria. Watson (77) obtained reproduction of the legs in

Platysamia after injuring those of the larva. In a discussion of the

diverse results of Eeaumur and Newport, Kiinckel d'Herculais (49)
considers that while the former destroyed the histoblast rudiment

of the imago leg, the latter merely mutilated it; but Gonin (37)
holds that this explanation is insufficient in view of the non-
agreement in position of the similarly named regions of the larval

and pupal hmbs.
As there can belittle doubt that reproduction of the appendages

can occur in members of other Arthropod orders than those which
have received experimental enquiry, the preceding summary of our

present knowledge of how far the power of commencing a new
growth is confined to one region or distributed more generally in

an appendage is, of course, very incomplete. Enough is known,
however, to establish that there is a considerable range of variation

in this respect between the members of different orders and to

some extent between members of the same order. In cases where
autotomy in the strict sense of sudden ruptm-e of a hmb either in

immediate or almost immediate response to a stimulus is most
clearly exhibited, it is a necessary result that reproduction is

initiated from one particular point, especially where, as in

Crustacea, the regenerated region can be seen sprouting from the

stump and covered only by a thin cuticle. But in Tracheata it is
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a more difficult matter to be sure as to the exact starting-point of

reproduction and the way in which the new growth is elaborated

;

for in these forms it does not project beyond the stump, and hence
it is visible only at the ecdysis which liberates it. [It is of interest

that the comparatively exposed condition of the new growth in

Crustacea is correlated with an aquatic habit, and its protected

condition with the terrestrial habit of the Tracheata ; though only a

bare suggestion that contact with hard surfaces, as on land, might
more readily injure a new and delicate structure is permissible.]

In the occluded condition of the new growth in Tracheates there

is necessarily involved a disturbance in the normal relations

between the chitinous investment of the stump and the subjacent

hypodermis. As development of the regenerated extremity
proceeds the hypodermis must slip away from the cuticle and
towards the base of the limb, leaving a space occupied by the
growing extremity. This structure is formed in a curled up
condition, and straightens only on libei-ation at ecdysis, as was
first described by Blackwall (3) in the case of Spiders. [Weismann
(78) has shown that in the normal development of Musca the leg-

rudiments are similarly curled up.] This state of things and the
displacement of the internal portions of the stump are illustrated

for Blattidse by figures 1 a and 1 h (Plate LVIII.). The regenerated
tarsus is curled up and occupies half of the chitinous stump of the
tibia, while the soft parts of the latter have largely withdrawn into

the chitinous femur. I have failed to make a satisfactoiy dissection

of the regenerated leg within the chitinous coxa and trochanter

;

but in such a case it would seem that the displacement of parts

must be more pronounced than in the case illusti-ated.

It is obvious therefore that in Tracheata regeneration is com-
plicated by the peculiar occlusion of the new growth, and further
enquiry is necessary before we can say exactly what is the history

of the soft parts of the stump left by amputation, especially as it

is still uncertain whether normal ecdysis involves changes more
deeply seated than the mere renewal of the cuticle. If that is the
case, as seems suggested by such observations as those of Lubbock
(54) on the antennae of Chioeon and of Wagner (he. cit.) on Spiders,
there is no longer any question as to a "starting-point" of repro-
duction, for the new extremity would be a part of the general
reconstruction and not a bud. On the other hand, the elaboration

of the extremity as an outgrowth from the stump is certainly

suggested by the already mentioned observations of Newport on
Julus. It is, however, very possible that the phenomena of ecdysis
differ considerably in the several groups.

The Eelative Size and Gteowth of Eepeoduced Appendages.

The peculiar fact that it is a constant feature of reproduced
appendages in certain cases that they differ in structure from the
normal congenital appendages they replace wiU be dealt with later

on. At present only the size and growth of the regenerated
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structures as a whole will be considered. A regenerated appendage,
or part of an appendage, is always smaller than its fellow, provided
that the latter is of congenital origin or is a reproduced structure

of earlier date. This natural state of things was first understood
rightly by Reaumur, the pioneer of the study of reproduction of

lost parts. He corrected the assumption of previous authors that

such instances were cases of congenital asymmetry. Nearly all

accounts of the reproduction of Arthropod limbs agree in stating

that if there are still several ecdyses to be accomplished, the

reproduced limb grows with special rapidity so as to approximate
or equal in size its congenital fellow.

In Crustacea observations in this respect are recorded by certain

of the authors already mentioned (17, 18, 68), from which it

appears that some of the appendages of Decapods when reproduced
attain their normal size more rapidly than do others. There is,

however, considerable want of uniformity of result for the same
appendage, and Brook has recorded that temperature, the kind of

food, &c. are important factors in the matter.

The special rapidity of growth of regenerated appendages in

Spiders, Myriapods, CoUemboIa, and Phasmidse has been recorded

in works already referred to, and also by Fortnum (25) in the last-

named group.

There is evidence that in Crustaceans the regenerated appendage
more frequently attains equality with its congenital fellow than
is the case in Tracheates— a feature which perhaps has some
explanation in the fi'eer mode of growth seen in the former
group.

In Blattidse my own observations show that the growth of

reproduced appendages is very rapid. Measurements were made
with a micrometer-eyepiece of a few nymphs of Stijlopyga orientalis

averaging "8 cm. in body-length and therefore quite young, the

body-length of an adult being about 2*0 cm., as opposed to a

length of -5 cm. in newly hatched young. I measured the total

length of the tarsus in these '8 cm. nymphs, and the total length

of the cast cuticles of the corresponding tarsi just after ecdysis

and apparently before any appreciable shrinkage had occurred.

In four instances of normal tarsi the average increase of length

after ecdysis was 13 per cent., while in four cases of reproduced

tarsi the increase was 29 per cent.

An obvious result of the specially rapid growth of a reproduced

limb is that the disproportion in size between it and its normal
fellow is less in cases where regeneration has occurred early in the

life-history than in those in which it has taken place near maturity.

For instance, the tarsi of the third pair of legs in 20 adults of

PeripJaneta americana, taken haphazard from indinduals in which
one of the tarsi was normal and the other reproduced, showed by
measurement that if the length of the normal tarsus be taken as

100, the mean length of the reproduced tarsi was 96"o. On the

other hand, the mean length of the reproduced tarsi of seven

nymphs averaging -53 cm. in body-length was found to be 87'1,
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when expressed in a similar manner to the above. [The tarsi in

this latter case were not from the third pair of legs only, but this

would not appreciably affect the validity of the comparison.]

Among adults there are occasional cases in which the difference is

much greater than 3'5 per cent., and such probably indicate that

loss and reproduction have occurred in the later instars. It was
noticed that the disproportion between the reproduced tarsus and
its normal fellow was somewhat greater in adults of Sti/hpi/r/a

orientalis than in adults of Periplaneta americana or P. australasur.

This may be due to specific differences in the rate of growth of the

reproduced structures, or else to some special liability in the first-

named species to accidental loss during the later instars. As in

Cockroaches the reproduced tarsus has only four joints, it follows

that in cases where one tarsus is normal and its fellow reproduced
and the two are of approximately equal lengths, the mean lengths

of the joints of the latter are on the \^ hole greater than those of

the former. In the case of insects with "complete metamorphosis "

reproduced appendages in the imago have always been described

as smaller than the normal, though it is possible that they may
sometimes become symmetrical, for Newport (61) found that in

Vanessa larvae reproduction of a lerf commenced two stadia before

pupation \A'as accompanied by progressive increase in size.

The Steuctitke of the Eepbodxtced Legs in the BLATTiDiE.

In addition to the general observations on the natural history

of ecdysis recorded in my previous paper, the following facts were
noticed during the experiments made in the course of the enquiry
into the regeneration of the legs in Cockroaches.

(a) The Length of the Period between Mutilation and Reproduction.

As already recorded, the legs of 833nymphs of Stylopyga orientalis

were mutilated in various parts and the animals kept in confinement
in order that the reproduction of the injured limbs might be
observed. In 625 cases out of 1473 mutilations, reproduction
occurred. The instances tabulated (see p. 934) indicate the shortest

periods which elapsed between mutilation and reproduction in

different degrees. [The term " reproduction " implies in all cases

that regrowth of the mutilated or amputated parts took place with
the tarsus in a /ozw-jointed condition.]

The total number of cases in which it was possible to keep an
exact account of the number of days between mutilation and the

ecdysis succeeding, and from which the instances recorded in the
table were taken, was hardly large enough to permit more than a

mere suggestion that reproduction may take place in a shorter time
in early nymphs than in nymphs approaching maturity, and that it

may take place among the latter more rapidly in males than in

females. There is, however, some definite evidence that repro-

duction of the tarsus alone may occur within a shorter time than
that of the more proximal regions of the leg. It is probable that in
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Table A.
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limb right down to its extremity were present and identifiable)

are features generally found in Tracheates. It would appear

that the formation of the new appendage is a very rapid

process, and the facts are favourable to the view that ecdysis

really involves more or less reconstruction of the soft parts as well

as of the cuticle. This, however, can hardly be the case in Crusta-

ceans, in which the new growth is distinctly a reproduction of the

limb W'hile still covered by a cuticle.

(b) Relative Dimensions of the Tarsal Joints.

The reproduced femur and tibia resemble those of the normal
congenital limb, though they are always smaller than the latter at

their first appearance. In one or two cases I have foimd the tibia

of arcuate form, but this condition was probably due to incomplete
straightening from the coiled-up condition before ecdysis. The
reproduced tarsus is, however, always four-jointed, though in

certain very exceptional cases to be shortly described this condition

was not quite fully expressed. It is never five-jointed as in the

normal.

The general appearance of a normal and of a reproduced tarsus

from the same pair of legs of an adult Periplaneta ameiicana is

shown in Plate LVIII. figs. 2 & 3. The following table gives

examples of the relative lengths of the tarsal joints of both normal
and reproduced forms. The measurements were made along the

dorsal side and with the tarsi as much extended as possible. It is

obvious that this method imposes undue prominence on the lengths
of the proximal and terminal joints, on account of the telescoping

of the intermediate joints into the above and into each other at

their articulations, but the results are sufficient for comparison as

the treatment was uniform. The tarsi of small nymphs were
measured with a micrometer eyepiece, and those of large nymphs
with a sliding screw micrometer kindlv lent to me by Professor
W. P. E. Weldon.

In these tables and later on the several joints of a tarsus or
other appendage are for brevity referred to as j^, j^, &c. in the
case of normal congenital structures, and as J^, J.^, &c. in the case
of reproduced structures, the numeration beginning with the
proximal joint.

In the following tables the total length of the tarsus was
reduced to 100 in each case, and the lengths of the several joints

are expressed as percentages.

Table B.—Periplaneta americdna.

5-jointed tarsi. Means of measurements of 115 tarsi from the third pair
of legs.

Ji' J2' 3v 3v Js'
53-2 15-6 9-5 49 16-8

A-jointed tarsi. Means of measurements of 115 tarsi from the third pair
of legs.

Jj. Jj. J3. J4.

57-4 18-3 6-4 17-9
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Table C.—Stylopyga orientalis.

5-jointed. 4-jointed.
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there is difficulty in making vei'V accurate measurements of the

shorter intermediate joints ; but from a consideration of the

individual instances from which the means in Table C were
obtained, it is believed that the data are sufficiently reliable to

justify what has been said above. It has, moreover, been ascer-

tained that the results are the same when the two sexes are

considered separately, as the differences between male and female

in the ratios o£ the several tarsal joints to the whole tarsus are

extremely slight, so that the figures tell the same tale w'hether the

two sexes are taken together or separately.

(c) The Armature of the Tarsal Joints.

Subject to specific differences the tarsal joints in Blattidae are

provided with a closely-set armature of spines. In addition to

the numerous small spines all the joints except the terminal one
bear at their distal ends strong spurs or calcares, which are

directed ventralwards and outwardly, one on either side. Similar

spurs are developed in reproduced tarsi. Examination showed
that in both kinds of tarsi the armature is sometimes abnormal.

The abnormal conditions met with fall under three heads, as

follows :

—

(a) A tarsal joint had more than two spurs. In such cases

the commonest condition was the presence of one
supernumerary spur on one side.

(6) A tarsal joint had one of the normal spurs completely

absent (there being no scar indicating accidental breaking

off).

(c) A tarsal joint had a spur of normal form placed some
distance anteriorly to the proper position at the end of

the joint.

The following Table shows the incidence of abnormality

observed :

—

Table D.
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The differout kinds of abnormalities met with may be sum-
marized as follows :

—

a
&
2

P

,
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As iu the case o£ normal spurs, supernumerary ones were

always situated on the sides of the tarsal joints and never in the

mid ventral line. In all except three cases from S. orientalis the

supernumerary spurs were placed quite close to the normal spurs.

Hence the most common condition—that of one supernumerary

spur—was expressed as one spur on one side and two on the

other. In cases where the total number of spurs on a joint

exceeded three there were supeimumerary spurs on both sides :

for instance five spurs would be expressed as three on one side

and two on the other. " This tendency to uniformity in the

distribution of supernumerary spurs was observed in all cases

except in five from S. orientalis and one from P. americana. In

these latter there were either three or four spurs on one side of

the joint and only a single (the normal) one on the other. The
cases of abnormal armature showed no indication of any relation

between the number of supernumerary spurs on a single joint and

the extent to which a supernumerary armature occurred in the

tarsus as a whole. The joints seemed to vary quite independently

of each other in respect of their armature. But on the whole

there is obviously a greater frequency of abnormality of the

armature in reproduced than in normal tarsi. In this connection

it may be noted that Newport observed that the reproduced

appendages of Arthropods are particularly liable to disturbances

in their armature. Some or all of the normal spines may be

absent or there may be supernumerary spines. His observations

in this respect were chiefly on Myriapoda and Lepidoptera after

injury to the larval appendages. In respect of cases of abnormal

armature in the reproduced legs of Blattidae, it may perhaps be

suggested that the additional spines represent the normal terminal

armature of a joint whose normal articulation is absent, on the

supposition that iu the reproduced tarsus one of its four joints is

equivalent to two joints of a normal tarsus fused together. There

are, how"ever, objections to such a view. The supernumerary

spines in 4-jointed as in 5-jointed tarsi were, with only two or

three exceptions among all the tarsi examined, grouped closely

together in the proper position of the normal spines instead of

being situated near the middle of the joint. Moreover, the table

(see p. 938) shows the frequent occurrence of tarsi with a super-

numerary armature on more than one joint.

(d) Malformed Tarsi.

Among the several thousand tarsi examined there were found
10 in which one or more of the articulations were imperfectly

formed. The appearance of such cases is sufficiently explained by
Plate LVIII. figures 4-10, and they are probably much the same
as the " crippled " limbs often found in Coleoptera and other

groups. The present cases seem to be reproduced tarsi, though
those illustrated by figs. 4 and 10 are perhaps malformed

62*

&
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" normal " tarsi. The interest of these crippled tarsi lies in their

great rarity, their tendency to possess several supernumerary
spines, and the fact that the fusions resulting from the incom-

pleteness of the articulations are nearly always confined to the

intermediate shorter joints, leaving the proximal and distal joints

\vell-defined.

The Characters of REPRonucED Appendages in other
Insecta and Arthropoda generally.

Before making a comparison of the normal and reproduced legs

of the Blattidse from a statistical point of view, it is desirable to

refer to certain special characters possessed by reproduced appen-

dages in other groups of Arthropods.

The observations of various authors on reproduction of lost

appendages in Arthropoda have usually been of but partial nature,

and only in a few cases have experiments in this connection been

extended over a large number of individuals of the same species.

But the published work is sufficient to indicate that the

structures which replace lost or mutilated appendages fall into

two main divisions. Moreover, one or the other of these two
kinds of reproduction is constantly associated with a particular

degree of injury in particular cases of appendages or genera to

the entire exclusion of the other kind. In other words, a certain

injury to a particular appendage among particular families of

genera is invariably followed by reproduction of one kind. The
other kind of reproduction is as constantly associated with other

cases. The two kinds of reproduction met with are briefly :

—

(a) In all chief respects, such as the numher of joints and their

relative dimensions, the reproduced appendage is the counterpart of
the normal congenital appendage.

(b) The reproduced appendage differs frotn the normal appendage

in certain respects which are constant, and in cases where maturity of
the animal is attained through a series of ecdyses the special features

of the reproduced appendage are perpetuated ; so that, strictly

speaking, the animal does not reproduce the normal appendage. The
chief di'itinguishing feature of this hind of reproduction is that the

numher ofjoints present is less than in the normal appendage.

The roLLOwiNG cases fall under (a) :

—

Crustacea. Decapoda.—Observations on the reproduction of

lost appendages appear to have been mainly on the Decapoda. The
accounts of authors already referred to agree in stating that the

chela; and u<alking-legs are reproduced by structures resembling the

normal in all respects except size. As regards the flagellum of

the antenna, it is, however, not possible to speak with certainty,

for no observer has given any details as to the number of its joints

when reproduced. Moreover, the large number of joints of the

normal antenna in most cases and the liability to loss of the more
distal joints leave the normal numbers for most species somewhat
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uncertain. But some degree o£ eii'cumstantial evidence that the

reproduced flageUum has the normal number is afforded by
observations (18, 68) that it is very often of equal length with its

fellow at the first ecdysis after mutilation.

But that the reproduced appendages of Crustaceans are not

invariably replicas of the normal is shown by the experiments of

Przibram (67) and by the remarkable cases described by Herbst (48),

Hofer (50), and Milne-Edwards (60) of various Decapods replacing

an eye by an antenna-like structure. These instances, however, do
not fall under (b) above, and for the present must stand apart as

isolated cases with special features. Borradaile (11) has recently

described certain instances of abnormal antennce in Maerura-
Anomala which may possibly have arisen in connection with repro-

duction, but these also differ from the cases to be described under

(b) in the possession of more than the normal number of joints.

Isopoda.—Heineken (47) made a few observations on the

reproduction of the antennce of a Madeiran Armadillo ; bub his

account unfortunately gives no details beyond stating that the new
grovrths were sometimes " perfect " and sometimes " rudimentary."

Cirripedia.— Darwin (22) speaks of the regeneration after injury

of the cirri (thoracic limbs) in Balanus as though the new structures

were like the normal.

AEACHNinA. Araneidce.— The pedipalps, walMng-legs, and
spinnerets appear, when reproduced, to be invariably like the

normal in all respects except size. Blackwall, however, mentions

that if the pedipalp of a male Spider is mutilated between the

penultimate and final ecdyses, the spei'm-case of the digital

(terminal) joint is not developed on the attainment of maturity.

This structui-e, which is distinctive of the adult condition, is

produced in cases where mutilation is performed two ecdyses before

maturity.

Mteiapoda.—Newport's observations (61) indicate that the

lualking-legs, when regenerated, though of small siz^, are of normal
structure.

Insecta. Orihoptera-Saltatoria.—It appears, from the recent

investigations of Griffini (loc. cit.), that in this group reproduced legs

possess the normal number of joints throughout.

Keuroptera.—Watson (77) found that injury to the leg of an
Agrion larva resulted in the production of a limb of normal

aspect at the next ecd^'sis, except that the clawof the terminal tarsal

joint was absent.

UnDEE (b) MAT BE PLACED THE FOLLOWING OBSEEVATIONS :

Aeaohnida. Scor'pionidce.—The cases of regeneration referred

to above as shov\n to me by Mr. E.. I. Pocock were a Buthus and
a Scorpio, both immature. In the former the leg had been broken

very near the base of the femur, and from this point there grew
out a dwarf tarsus with terminal claws of normal appearance. In
the lattej- case a break had occurred in the patella, and borne

apparently directly on the seat of injury were a set of small but
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normally shaped claws. Mr. Pocock informs me that he has

noticed other cases of a similar nature. The production of the

normal terminal structure, associated with deficiency of proximal

parts, as in the above cases, is one of the chief characters of the

kind of regeneration defined under (b).

Myeiapoda.—Newport (61)removed the normal 7-jointed antenna

of Julus by cutting through j.-^ close to its base, but without

apparently injuring j,. At ecdysis a dwarf 6-jointed autenna

appeared, each joint being shorter and thicker than the normal,

while Jg closely resembled j^. [But section of j^ resulted at

ecdysis in the production of an antenna having Tjoiuts, an iustauce

of regeneration of the kind desci-ibed under (a), which is cited

in this place for the sake of comparison.]

Insecta. ColUmhola.—Lubbock (55) amputated the normal

6-jointed antenna of Orchesella by cutting through j^. At ecdysis

the antenna was reproduced in a 3-jointed form, which was
perpetuated through all subsequent ecdyses observed. J^ was
longer than j.^, while J3 was slender and rt,sembled;;g. In Tonwcertis

the result of pulling out j^ of the normal 4-jointed antenna was

the production and perpetuation of a 3-jointed antenna with J^

likej'j. Lubbock's own observations on AetJieoccrus, and those of

de Geer (34), Latreille (53), and Bourlet (14) quoted by him, all

tend to show that fewer joints than the normal combined with a

resemblance of the actual distal joint to the normal distal joiut is

the characteristic condition of an antenna when reproduced.

Ortlioptera-Saltatoria. Acridiidce.— Griffiiii (42) describes a

Gonqjhocerus in which the antenna had almost certainly been

reproduced. In this genus the antenna has normally about

23 joints, the 7 terminal joints being clavate. The case described

had 9 joints in one antenna and 2 in the other clearly defined,

but in each case the terminal joint showed faint constrictions

suggestive of incomplete division into from 3 to 5 joints. These
terminal joints or series of fused joints were clavate, and so bore a

resemblance to the terminal joints of the normal antenna.

Ortlioptera-Cursoria. Phasuiidfe.—In this family the legs bear

tarsi v\hich are 5-jointed as in Blattidse, and as in the latter there

is ample evidence that when reproduced the tarsus assumes a

4-jointed arrangement. The probability that the latter condition

arises in connection with reproduction was first pointed out by
Coquerel (20). Previously to this the 4-jointed tarsus in Phasmids

had perplexed several entomologists, especially on account of the

asymmetry involved by the presence of one or two reproduced legs

in otherwise normal individuals. Gi-ay (41) had established the

genus Heteronemiaiov specimens of Bacteria mexicana \\it\i "small

hind legs." Westwood (80) had figured a Gyplwcrania with

reproduced tarsi, and devoted a new subgenus (Craspedonia)

to cases of Monandroptera inuncans with 4-jointed tarsi on
the anterior pair of legs. The error involved was corrected

by Coquerel. Percheron (64) described an Acanthoderiis and
Newport (61) a Lopaphus with one or more tarsi 4-jointed.
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Scudder (72) seems to have been the first to make experiments

on the reproduction ol: the legs. In Diaplieromera he found that

amputation at any point below the femoro-trochanteric suture

resulted in the reproduction of the lost parts with the tarsus in a

4-jointed condition. Bordage's experiments on Alonandroptera

inuncans and RhapJiiderus scabrosus show that the reproduced

tarsus is invariably 4-jointed in these species. Through the

kindness of Dr. David ^harp, I have been able to examine

two nymphs of Anchiale, recently obtained in New Britain by

Dr. A. Willey. Each of these has one leg reproduced with the

tarsus 4-jointed. A third specimen is apparently in the same

condition, though the tarsal articulations are not clearly defined.

In the two former specimens, as in all the cases which have been

figured or described in detail by the several authors above named,

the terminal joint of the tarsus (JJ resembles the terminal joint

of the normal tarsus (J.) and possesses the normal double claw.

J, resembles ,;\, and J., and J3 are like the intermediate joints

of the normal tarsus. In view of this evidence it seems not

improbable that Fortnum (25) overlooked the tarsus in the case of

a Diura which he describes as having renewed one of the legs with
" all the joints perfect."

Blattidce.—My own previously published observations that

experiment shows that the reproduced legs in this family bear

4-jointed tarsi may be added to the evidence from captured

specimens collected by Brisout de Barneville (16), quoted in ray

previous paper. I have also noticed the 4-jointed tarsus in

apparently reproduced legs in Loboptera. Newport mentions a

Panesthia with one tarsus apparently in a 3-jointed condition,

which was probably an instance like the " crippled " tarsi in

Stylopyga described above.

Hemijitera-Heteropoda.—Douglas (23) has described an extensive

series of unilatei'al abnormalities in antennce which he considers

were for the most part the results of reproduction after loss of

the normal antennae. His cases were collected from more than

twenty species belonging to the sections Lygaeina, Coreina, and

Scutatoria. The characteristic features of the apparently re-

produced antenna? were that, whether the normal number of joints

was 4 or 5, the abnormal antenna possessed one joint less than the

normal, and that the actual terminal joint resembled the normal

terminal one. As a rule these antennae had the intermediate

joints of different relative lengths from those of the normal, the

most frequent variations being that J.^ was longer than j., and

J^ than_/,. But there was a considerable want of uniformity in

the conditions observed. In some cases the antennae were

apparently of normal structure with the terminal joint wanting,

while in others with the normal number of joints he found partial

fusions between two joints and abnormally short single joints.

On the whole it seems probable that while most of the cases were

reproductions having the general features described under (b),

some of them were merely instances of injured normal antennae.
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Heineken (46) has a single case o£ the antenna of Heduvius

being regenerated with 3 joints instead of the normal 4 after

mutilation in the " pupal " state.

Lepicloptera

.

—Observations on the regeneration of appendages

in this order have yielded results so varied that it is not possible

to place them as a whole under either (a) or (b). It has already

been pointed out that much more experimental observation, and a

clearer understanding of the exact relations borne by the larval

and pupal appendages to those of the imago, are necessary before

the phenomena of reproduction in this order can be interpreted

satisfactorily. The effects of mutilation of the legs of larvse on those

of the imago were first investigated by Reaumur (71). and since

his time the subject has attracted only occasional notice. Prom the

small amount of recorded work it is not possible to gather how far

the results of a particular kind of injury at a particular stage in

the life-history are uniform. The largest number of experiments

on a single genus appear to be those of Newport (61) on Vanessa

larvae. In the imagos there was much variation in the condition of

the injured limbs. In all cases femvu', tibia, and tarsus could be

distinguished, but the number of tarsal joints varied considerably.

In all, however, the terminal claw of the tarsus was present.

This fact and the drawings which illustrate his paper suggest that

the reproduced tarsus in all these cases should be regarded as

representing the whole of the normal tarsus, rather than for

instance that a 3-jointed tarsus should be considered as equivalent

to three particular joints of the normal tarsus. However this

matter be looked upon, it remains that the tarsus is sufficiently

represented to bear the normal termination, the claw : so that these

observations on Vanessa are of particular interest as evidence of

the tendency, so characteristic of the instances quoted under (b)

above, towards the production of the terminal structure normal

to the limb, so that though normality in the number of joints may
be wanting, its actual termination is of normal structure. But
this tendency is not displayed in Lepidoptera with the constancy

it possesses in other orders, for the experiments of Melise (58) on

Sericaria and of Watson (77) on Dicranura gave results contrary

to Newport's as regards the tarsal claws. The total number of

observations by these two authors was, however, too small for a

fair comparison with those of Newport.
But setting aside the Lepidopteia, it seems that we have at

least some clear indication that in other groups of Arthropods in

which reproduction has been studied there are two well-defined

types of structure assumed by the growths which replace lost

appendages, and that in any given case these two kinds are not

interchangeable. The reproduced limb either resem.bles the normal

in the number and conformation of its joints, or else it does not

do so. Now the interest of the cases in which the reproduced

appendage differs from the normal is that the various examples

exhibit a considerable degree of uniformity in their abnormal

characters— a uniforn)ity which is sufficiently marked to enable us
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to say that just as appendages reproduced like the normal are true

to a type, so those which differ from the normal are true to a type

also, and are not merely irregular and unfinished imitations of the

normal structures concerning which it is possible to say " this is

the normal structure with such and such a part wanting or mal-

formed." The features leading to the above conclusion are briefly

as follows :

—

The most prominent is that the number of joints is less than

the normal. This numerical difference is, with certain rare

exceptions, an actual one and not merely an apparent difference

due to such a factor as the presence of incompletely formed articu-

lations. The joints of the appendage are distinctly marked off

from each other by articulations of apparently normal completeness.

Another character is that in cases where the normal appendage

possesses the terminal joint or joints differentiated from the others

in length or form, the reproduction has its terminal joint or joints

modified so as to in some cases apparently exactly, and in others

to approximately resemble those of the normal.

A third character is that the special features are perpetuated

through all stadia into maturity, no matter what instar suffered

the loss necessitating reproduction. The evidence as to this is,

however, not complete in all cases, but there is no record of

numerical increase taking place in a reproduced appendage.

That this is so is of interest in connection with the fact that in cases

where the normal post-embryonic development is prolonged it is

characteristic that the number of joints in at least the case of

antennae is progressively increased. At present the evidence

suggests that the growth reproducing a lost appendage is without

the power of numerical increase. If this is really so, it is necessary

to ask whether we are justified in regarding the phenomena of

reproduction as equivalent to a simple recurrence of normal develop-

ment in at all e\ents such cases as those under consideration. In

the instance of the reproduced tail of Lizards we know that it is

not. If the regeneration of a Tracheate limb is a process of

budding, there is at least one difference between a congenital and
a reproduced limb—viz., that the former arises as an outgrowth

from the trunk, while the latter is a product of the basal part of

the limb itself and so is not a regrowth of the entire limb. If,

on the other hand, ecdysis involves reconstruction of the soft

parts, the regeneration of a lost appendage must be brought about

by changes more like those which usher in each successive stadium

under normal circumstances.

It has been suggested from time to time that such departures

from the normal as have been described above should be regarded

as equivalent to normal appendages with one or more joints omitted,

and sometimes it has been sought to identify particular joints of

the normal as absent in the reproduced limb ; but these suggestions

have rested on the general appearance of the latter and not on
statistical comparisons of the features of the normal and reproduced

structures.



946 ME. H. H. BRIXDLr.Y OX REmoDrcED [Dec. 13,

So far as the tarsus of the Blattidae is concerned, reference to

tables B and C, giving the ratios for the several joints of the 5-jointed

and 4-jointed forms, seems to forbid such an explanation of the

condition of the latter. This is evidently divided up in a manner
peculiar to itself. A like conclusion follows a comparison of the

actual length of the joints of two tarsi of the same total length

and from the same pair of legs of one individual, when one is

4-jointed and the other 5-jointed. And with regard to other

cases, a consideration of the descriptions and figures of the authors

Avhose work I have quoted does not support the view that we can

explain numerical deficiency on the ground that any partiadar
joint of the normal appendage is absent in such and such an instance.

The structure of the reproduced appendage being what it is, seems

to render this kind of explanation meaningless, as Bateson (3) has

already pointed out in commenting on the reproduced tarsus of

Periplaneta. There is perhaps more to be said for the x'mw put
forward by some, that these abnormal reproduced structures contain

the representatives of one or more joints of the normal limb fused

together and that hence arises the numerical deficieucy. But such

an explanation demands that a certain joint of the reproduced limb

should be equivalent in length to the sum of two or more joints of

a normal limb of the same total length. But in the case of the tarsi

of Blattidae the measurements already quoted show that here at least

such an explanation is inadmissible, it is true that the uumber of

individual cases included in the tables was not large, but it may
be held to have been large enough to demonstrate that it would be

exceedingly exceptional for the sum of any two joints of the normal
tarsus to even approximate the length of a single joint of the

reproduced tarsus, for the measurements given contain no example
of this kind. We may suppose that Ji and J^ correspond with/j

and j. respectively on account of their structural characters and
position, but there is nothing to establish that J^ and J^ represent

either {j.,-\- j-^-\- j^ ov j.-^-\-{j^-^ j^—a result which shakes confi-

dence in the identification of the longer proximal and terminal

joints with those of the normal. This matter also has been already

discussed by Bateson in the place cited, and it is enough to add
that his conclusion that the four joints of the reproduced tarsus

collectively represent the five joints of the normal, which was based

on measurements of Periplaneta only, is borne out by those of

StyJopijga made more recently.

The view that such reproduced structures should be looked upon
as intrinsically on a different plan from the normal structures they

replace, rather than as abortive attempts at the exact reproduction

of those normal structures, finds support not onl}^ on the grounds
already set forth, but in some cases at least from the closeness of

the variation of their individual parts. In the case of Periplaneta

americana measurements of the lengths of the tarsal joints were
made in 115 normal and 115 reproduced tarsi. These tarsi were
all from the third pair of legs of adult individuals. The total

length of each tarsus was reduced to 1*000 and the lengths of the
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individual joints expressed correspondingly as fractions. The values

so obtained were then arranged in ascending order in their own
series, and those occupying the positions of the first, second, and
third quarterly divisions noted. Following the terminology of

Galton (31) these are indicated by Qj, M, and Q3 respectively.

The probable error of variation of the series from its mean A^alue

will then be expressed by G-alton's formula —^-^—^•

Table F.—Periplaneta americana.

Five-jointed tarsus.
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application to the present case reads as follows :—For every unit

of absolute length that a particular tarsal joint deviates from the

mean length of such joints in the series examined, any other joint

selected will on the average deviate from the mean length of such
joints to the extent of .v units and in the same direction, [.c would
be equivalent to unity only in the hypothetical case of the two
joints always varying exactly together, or, in other words, exhibiting

an absolute correlation.]

Table G.—Perijylancta americana.

5-jointed tarsi.

The deviation oij^ from its mean being 10, the mean of the corresponding
deviations of _/., from its mean was •.52.

„ Ji „ „ I'O, the mean of the Corresponding
deviations of^, from its uitan waa •72.

>i )2 " >' I'O, the mean of the corresponding
deviations oiy. from its mean vcas -ol.

or, expressed conversely,

The deviation o{j2 from its mean being l^O, the mean of the corresponding
deviations oi'j\ from its mean was "52.

„ j\ „ „ ro, the mean of the corresponding
deviations ofjj from its mean was '72.

„ 75 „ ,, I'O, the mean of the corresponding
deviations of J., from its mean was "31.

4-jointed tarsi.

The deviation of J, from its mean being 1-0, the moan of the corresponding
deviations of J„ from its mean was •70.

„ J

I

„ ,, IV, the mean of the corresponding
deviations of J^ from its mean was '60.

,, Jj „ ,, ] 0, the mean of the coiTesponding
deviations ot J^ from its mean was '49.

or, expressed conversely,

The deviation of J, from its mean being 1-0, the mean of tlie corresponding
deviations of J, from its mean was '70.

„ J, „ ,, I'O, the mean of the corresponding

deviations of J, from its mean was "61).

,, J4 .. „ ro, the mean of the corresponding
deviations of J, from its mean (vas "49.

The number of cases on which the above results are based is of
course much smaller than is usually adopted for the consideration
of normal correlated structures on such lines, but it serves to show
the similarity of behaviour of the two kinds of tarsi. The specially

rapid growth of regenerated appendages has been referred to
already, and the following observation on Periplaneta emphasizes
the specialized nature of the regenerated limb by indicating that
the rate of growth is controlled according to the age of the animal
at the time of injury.

20 adults of F. americana were found with the third pair of legs
bearing on one side a normal and on tlie other a 4-jointed tarsus.

The percentage difference in total length of the tarsi of the two
kinds averaged only 3"5, an amount not appreciable to the naked
eye. Now it is not at all likely that in all these cases the repro-
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duced tarsi had started in the same instar, so it is evident that

their growth, always more rapid than that of the normal structures,

must have been subject to a special trophic control whereby those
which commenced their existence in the later instars grew more
rapidly than those of earlier origin. In a series of Stijlopyga

orienfalis there is, however, less evidence of such a special control,

for there is usually a well-marked difference in size between a

reproduced tarsus and its normal fellow in adult specimens as well

as in young.

But this species affords an additional illustration of the special-

ized nature of the reproduced tarsus ; for, as has already been shown
in Table C, the several joints undergo changes in their relative

proportions at the attainment of the animal's maturity in the same
directions as do those of the normal.

It seems probable that a statistical examination of the reproduced
legs of PhasmidaB would yield much the same results as above

;

but there is as yet not sufiScient evidence to justify a statement
that the reproduced antennae of Myriapoda, CoUembola, and
Hemiptera have so high a degi'ee of specialization. It is possible

that there are intrinsic differences in the two kinds of appendages
in their response to particular injuries. It has already been
pointed out that injury to the basal joints of an antenna in some
forms may result in numerical deficiency with its correlated

peculiarities, while the removal of distal portions alone is followed

by their regrowth with normal features.

In this connection it is of interest that the more basal antennal
joints seem to be specially concerned in the formation of new
articulations in certain forms which progressively increase the
number of joints through the sequence of the ecdyses [Termitidse

(40), Ephemeridse (54), Phasmidas (73)]. And in the rare case

of a diminution in the number of joints with advancing age de-
scribed by Lubbock (54) as occurring in nymphs of Chloeon, it

is the 4th joint of a 20-jointed antenna which amalgamates with
itself the three joints distal to it.

But admitting that there is greater variability in reproduced
antennae, it is clear that when they differ from the normal they do
so in the same kind of way as do the legs of Phasmidae and
Blattidae, and with them form a series of instances standing in

remarkable constrast mth those in which the reproduced appendages
are replicas of the normal. The causes which promote these differ-

ences of behaviour in allied groups are for the present quite

obscure.

So also are we in the dark as to the factors which give constancy
to a growth which arises sporadically and has not been represented
in the normal ontogenetic development. It is surely therefore

somewhat meaningless to apply to such cases terms like " throwing
back "' and " reversion," as has been done by certain authors. It

is indeed true that reproduced parts in various animals display
characters similar to the normal characters of corresponding
parts in presumably allied genera. Perhaps the best known of such
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instances is that afforded by the scaling of the reproduced tail in

certain Lizards (12, 13). In a recent note Giard (36) has collected

instances of this kind of variation under the title of " hypotypic

regeneration," and has included thereunder the 4-jointed repro-

duced tarsus of Blattidae and Phasmidae. lu the suggestion that

such structures are really reversions to ancestral forms he is followed

by Bordage (6).

Such a view must be based on the assumption that the normally

4-jointed tarsus of Lepismidte and Locustida; represents the primi-

tive condition in Insecta, the grounds for which being that the

Lepismidfe are usually held to be primitive forms and that the

rei^roduced tarsus in Locustidfe does not exhibit any reduction in

the number of its joints. But the tarsus of Insects as known to

us is characteristically _^w-jointed, and our ignorance of the mean-
ing of the phenomena known as reversions denies much weight to

arguments supported by appeal to them.

Our present knowledge of the whole subject of reproduction

after injury is so scant}- as to render of very minor value such

arguments as that " it is advantageous for a mutilated individual

to abridge the process of reproduction and not to recapitulate in

their entirety all the phylogenetically ancestral stages." Have we
indeed any justification at all for supposing that reproduction of

any part is a recapitulation of even the normal ontogeny ? In

the cases already described only one seems to afford any degree of

suggestion that reproduction involves a throwing back of normal

development, and that is the observation of Blackwall that male

Spiders do not develop the adult sperm-case of the terminal joint

of the pedipalp when that appendage has been mutilated between

the penultimate and final ecdyses. But this peculiarly adult

structure is not a distinct joint, and the instance is one in which

a certain identihable part of the normal appendage is absent,

and so is unlike the instances in which the reproduced gro\\th is a

completely functional structure but differs from the normal in the

arrangement of its parts generally.

It is of much interest in connection with the peculiarities of re-

production forming the subject of this paper, that departures from

the normal in the mam similar to them have been observed in

genera the nature of whose developmental history, and the fact

that the abnormal condition was frequently manifest symmetrically

on the two sides, seem to render it most unlikely that reproduc-

tion had occurred. Cases of this kind in antennas of certain

Hymenoptera and Coleoptera have been commented on by Bateson

(2. p. 411) ; and though m some of the examples the variation in

the number of anteniial joints was so great that the normal number
remained uncertain, the following features occurred not infre-

quently. "Where the terminal joint or joints were in the normal of

specialized structure, the exceptional cases of few-jointed antennae

presented a similar condition. Moreover there were usually de-

partures from the normal m the relative lengths of the other joints,

and the joints were usually of longer individual lengths than those
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of the normal. Grarbowski (33) has more recently described a case

in Hygrocardbm where a leg was similarly affected, and Bateson's

series of examples from the antennae of Forficula (2. p. 413) seem
for the most part to belong to the same category. In this genus
the number of antennal joints is usually 14, though specimens wiih
only 13 or 12 joints are not infrequent. Bateson found that in 13-

and 12-jointed examples j^ was markedly and j^ somewhat longer

than the corresponding joints in 14-jointed examples. In the case of

18 antennse from adults measured by myself, 12 had 14 joints, 3
had 13, and 3 had 12. In the 13- and 12-jointed specimens /., was
of about the same length as in the 14-jointed specimens, but in 5
out of the 6./^ was distinctly longer than in 14-jointed specimens.

Among the 6 cases of few-jointed antennae the more distal joints

were longer than the joints in the same positions in 14-jointed

specimens in 3 instances, and of practically the same lengths in the

other 3 instances. So that here again is manifest the tendency for

the appendage with abnormally few joints to approximate the total

length of the normal by increasing the lengths of its individual

joints. As Forficula is an orthopterous insect it is of course quite

possible that some of these cases of few-jointed antennae arose in

connection with reproduction. Bateson inclined to the belief that

the symmetrical condition of many such cases indicated a congenital

origin at least occasionally. But in the light of the evidence that

in Blattidae the mechanism of reproduction is able to bring about
symmetry in size between a normal and a reproduced tarsus on the

same pair of legs and between two reproduced tarsi on the same
pair, it seems possible that a similar compensating control may
exist over other cases of reproduction. In rheir general features

these exceptional antennse of Foificula approach the certainly

reproduced antennae of Myriapoda and CoUembola on the one hand,

and the abnormal and appnrently congenital antennae of certain

Hymenoptera and Coleoptera on the other. But much more
evidence regarding the reproduction of the antennte in a series of

selected forms must be forthcoming before we can say anything
as to the relationships between these peculiar appearances when
seen in genera with such different life-histories.

In cases where the departures from the normal structural

arrangement are known to have arisen as reproductions, it is of

course permissible to regard them as in some sense analogous with
bud-variations in plants ; and as in their case, so also in that of

arthropod appendages, the idea has been advanced that the dis-

turba,nces seen are the results of insufficient and unequal nutrition.

Though no doubt the removal of an appendage does produce an
unusual demand on the nutritive channels directed to it, it would
appear that any failure to deal with the special circumstances of

the case is expressed rather in the small size of the reproduced
structui-e than in its morphological features. For it is character-

istic of the Tracheate groups at least that if any new growth at all

is revealed at the ecdysis succeeding injury, it is in a sense a
complete appendage and not an amorphous bud. The mechanism
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of reproduction executes the proper work however much or how-

ever httle may he the amount of material placed at' its disposal.

The suggested factor of insufficient nutritive supply is moreover

no explanation of why in some genera or groups of genera the

new growth is constantly a true " reproduction " in that it exactly

resembles the normal, while in other genera or groups of genera it

as constantly assumes a form which is strikingly different from

the normal. And granted that parts subject to loss have their

reproduction ensured by a special adaptation of the nutritive and

trophic supphes appropriated to them, there is no solution yet

possible of why reproductions which are unlike the normal should

exhibit a degree of fixity and trueuess to type which in the case of

normal congenital structures we are accustomed to regard as the

outcome of selection.

In summary of what has been said it seems to be the case

that :

—

(i.) In Arthropoda generally the power of reproducing a lost or

injured appendage is partial in so far that the basal portion of the

appendage must be left to inaugurate the new growth, reproduction

of the entire appendage by the trunk being not possible.

(ii.) The power of reproduction seems to be possessed con-

currently with the ecdyses and to be relinquished when these no

longer occur.

(iii.) In Crustacea the reproduced portion of an appendage can

be observed growing out from the stump, being covered with a

thin cuticle specially formed over it. In Tracheata the reproduced

portion does not become revealed till ecdysis, being entirely hidden

hv the cuticle of the region proximal to the place of amputation.

There is some evidence that in many cases the elaboration of the

reproduced portion is a rapid process taking place only just before

ecdysis.

(iv.) Subject to certain objections to regarding the reproduced

appendage of a Tracheate Arthropod as invariably of the nature

of a bud from the stump, in some forms reproduction may
commence from almost any part of any joint, while in others

autotomy or else the dropping away of portions of the stump

subsequently to injury determines that reproduction shall commence

only from very few regions or even only from a single region.

(v.) In Crustacea the repi'oduced portion of an appendage is,

with reservations as to certain doubtful and exceptional cases, an

exact counterpart of the congenital structures it replaces. This

is also constantly the case with certain appendages in certain

Tracheata.

(vi.) In certain appendages of some Tracheata the reproduced

portion is constantly unlike the normal, being distinguished there-

from mainly as follows :
—

(a) The number of joints is less than those which have been

lost, and is one less in cases where the normal number is

not more than six.
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(6) The joints of the reproduced portion have relative dimensions
which are different from those of the normal joints and
render any scheme of identity therewith of doubtful value.

(c) If the terminal joint or joints of the normal appendage are
differentiated from those more proximal, then the terminal
joint or joints of the reproduction are similarly differ-

entiated in spite of their want of agreem.mt in numerical
se(;[uence with the joints of the normal.

(vii.) Tiie peculiar distinguishing features of reproductions
unlike the normal are perpetuated through all subsequent ecdyses,

the Jiormal structure not being reassumed at any time.

(viii.) The reproduced portion of an appendage, whether it is of

the type exactly resembling the normal or of the type which
differs therefrom as above described, possesses the power of

growing with special rapidity, so that, always smaller than
its congenital fellow on its first appearance, it sooner or later

attains a symmetrical size, provided that this is not prevented by
the cessation of general growth.

(ix.) The structural characters of reproductions which are

unlike the normal often possess a high degree of organic stability,

and in some cases at least a degree which is quite comparable with
that possessed by the characters of the congenital structure the

reproduction takes the place of. To account for this high stability

in a reproduced structure by the operation of selection seems
impossible.

(x.) In the instance of such a reproduction afforded by the
4-jointed tarsus of Blattidse, so establislied is the nature of the
reproduced appendage, that when the animal possessing it attains

maturity, the relative proportions of its joints undergo the same
kind of change as that which is normal in the congenital form of

tarsus. It is thus obvious that a reproduction of this kind may
not only possess a structural stability comparable v/ith tliat of the

normal, but also be dominated by a trophic control so specialized

that the changes proper to the several stadia are brought about in

the reproduced just as they are in the congenital appendage, being

unimpeded by the profound structural differences between the

two.

I must express my thanks to Mr. Adam Sedgwick for placing at

my disposal the facilities of the Zoological Laboratory at Cambridge
for this work, and to Mr. W. Bateson, not only for the suggestion

which incepted the inquiry, but for kind advice and criticism

during its progress.

References to Literature.

1. Bate, C. Spence.—"Eeport of the Committee appointed to ex-

plore the Marine Fauna and Plora of the South Coast of Devon
and Cornwall." No. 2. Brit. Assoc. Eep. 1868, p. 283.

2. Bateson, W.— ' Materials for the Study of Variation,' 1891,

pp. 63 & -115.

Proo. Zool. Soc—1898, No. LXIII. 63



954 MR. H. H. URINULEY OX KEPKODUCED [DeC. 13,

3. Blackwail, J.
—" Eeport on some recent Besearches into the

Structure, Functions, and Economy of the Araueidea made in

Great Britain." Brit. Assoc. Eep. 1845, p. 62.

4. BoDiEE.—" Sur la Eeproduction des Pattes des Crabes."

Observations sur la physique, etc., de Eozier, 1778, xi. p. 33.

5. BoRDAGE, E.—" Phenomenes d'Autotomie observes chez lea

Nymphes de Monandroptera inuncans et de Mhaphiderus

scahrosus.^' Comptes-rendns Acad. Sci. 1897, cxxiv. pp. 210

& 378.

6. BoRDAGE, E.—" Sur la Eegeneration tetramerique du Tarse des

Phasmides." Comptes-rendus Acad. Sci. 1897, cxxiv. p. 1536.

7. BoRDAGE, E.—Regenerations chez les Phasmides apres des

sections artificielles et non autotomique." Bull. Soc. Entom.
de France: seance du 13 juillet, 1898.

8. BoRDAGE, E.—" Sur les localisations de Regenerations chez

les Phasmides." Comptes-rendus Soc. de Biologie : seance

du 30 juillet, 1898.

9. BoKBAGE, E.—" Sur le mode probable de formation de la

Soudure femoro-trochanterique chez les Artbropodes."

Comptes-rendus Soc. de Biologie : seance du 30 juillet, 1898.

10. BoRDAGE, E.—" De riuHuence de certaines conditions sur la

regularite de la Regeneration tetramerique chez les Phasmides."

Comptes-rendus Soc. de Biologie, octobre 1898.

11. BoRRADAiLE, L. A.—" On some Crustaceans from the South

Pacific : Part II. Macrura Anomala." Proc. Zool. Soc. 1898,

p. 457.

12. BouLENGER, Gr. A.—" Ou the Scaling of the Reproduced Tail

in Lizards." Proc. Zool. Soc. 1888, p. 351.

13. BouLENOER, G. A.—" On an Iguana with Reproduced Tail."

Proc. Zool. Soc. 1891, p. 466.

14. BouRLET, L'Abbe.—" Memoires sur les Podures." Mem. de

la Soc. Roy. des Sci. Lille, 1839 ; and Trans, de la Soc.

d'Agricult. du Departm. du Kord : Douai, 1841-42.

15. Brindley, H. H.—" Ou the Regeneration of the Legs in the

Blattidse." Proc. Zool. Soc. 1897, p. 903.

16. Brisout de Barxetille.—Ann. de la Soc. Entom. 1848,

scr. 2, vi. Bulletin, p. xix.

17. Brook, G.—'' Notes on the Reproduction of Lost Parts in

the Lobster (Homarus vulgaris)." Proc. Roy. Phys. Soc. of

Edinburgh, 1887, p. 370.

18. Chantean, M.—"Nouvelles Observations sur le Developpe-

ment des Ecrevisses." Comptes-rendus Acad. Sci. 1871, Ixxiii.

p. 220.

19. CoNTEjEAN, C.
—" Sur I'Autotomie chez la Sauterelle et le

Lczard." Comptes-rendus Acad. Sci. 1890, cxi. p. 611.

20. CoQUEREL, C.—" Orthoptures de Bourbon et de Madagascar."

Ann. Soc. Entom. de France, 1861, scr. 4, i. p. 495.

21. Couch, J.
—" On the process of Exuviation and Growth in

Crabs and Lobsters." Trans. Cornwall Polytech. Soc, 1843.

22. Darwin, C.— ' Monograph of the Cirripedia,' 1854, p. 158.



1898.] APPENDAGES IK THE AKTHEOPODA. 955

23- Douglas, J. W.—" On some peculiarities in the Development
of Hemiptera-Heteropoda." Ent. Month. Mag. 1865, ii.

p. 270; 1866, iii. p. 200; 1876, xiii. p. 188: 1895, xxxi.

p. 144.

24. DuBiETT, A.—" Notes sur quelques Orthopteres." Petites

Nouv. Entomol. 1876, no. 158.

25. roRTNUii.—-Trans. Entom. Soc. London, 1845-47, iv. p. 98.

26. Eeedericq, L.—" Amputation des Pattes par mouvement
reflexe chez le Crabe." Archiv. de Biologie, 1882, iii. p. 235.

27. EiiEDEEiCQ, L.—" Sur I'Autotomie ou Mutilation par voie

reflexe comrae moyen de defense chez les Animaux." Archiv.

de Zoologie Exp^rim. 1883, ser. 2, i. p. 413.

28. EredEricq, L.—•" L'Autotomie chez les Etoiles de Mer."
Eev. Scientif. 1887, ser. 3, xiv. p. 589.

29. EfifDiiKicQ, L.—" Les Mutilations spontanees ou TAutotomie."

Rev. Scientif. 1886, ser. 3, xii. p. 613.

30. EredIricq, L.— ' La lutte pour I'existence chez les Animaux
marins,' 1889. [" Autotomie chez les Insectes," p. 258.]

31. Galton, E.— 'Natural Inheritance,' 1889, Chap. v.

32. Galton, E.—" On Co-relations and their Measurements."
Proc. Eoy. Soc. 1888-89, xlv. p. 137.

33. Gaebowski, T. H.—" Aberrations in the Structure of Appen-
dages in the Coleoptera." The Entomologist, April 1895,

p. 125.

34. DE Geer, C.—Act. Soc. Eeg. Sci. Upsala, 1740, p. 64.

35. GiARD, A.—" L'Autotomie dans la Serie animale." Eev.

Scientif. 1887, ser. 3, xxxix. p. 629.

36. GiASD, A.—" Sur les Regenerations hypotypiques." Coraptes-

rendus Soc. de Biologie, 1897, ser. 10, iv. p. 315.

37. GoNiN, J.—"Recherches sur la Metamorphose des Le'pi-

dopteres." Bulletin de la Soc. Vaudoise des Sci. Naturelles,

1894, ser. 3, xxx. p. 122.

38. GooDSiR, H. D. S.
—" A short Account of the mode of Repro-

duction of Lost Parts in the Crustacea." Ann. & Mag. Nat.

Hist. 1844, ser. 1, xiii. p. 67, and Brit. Assoc. Rep. 1844.

39. Geabbr, V.—" Zur Entwickelungsgeschichte und Reproduc-
tionsfahigkeit der Orthopteren." Sitzungsb. der k. Akad. der

Wiss. Wien, Math.-naturw. CI. Iv. Bd. i. 1867 ; and Ann. &
Mag. Nat. Hist. ser. 3, xix. p. 147.

40. Grassi, B., & Sakdias, A.—" Costituzione e Sviluppo della

Societa del Termitidi." Catania, 1893, p. 25 ; and Quart.

Jouru. Microsc. Science, 1896, xxxix; part 3, p. 245.

41. Geat, G. R.— ' Synopsis of the Phasmidas in the British

Museum,' p. 19.

42. Grieeesti, A.—^"Diun Pristes tuherosus anomalo." Boll, dei

Musei di Zool. ed Anat. corap. Torino, 1896, xi. no. 234.

43. Grifei]!^!, a.—" Di due Acrididi anomali." Boll, dei Musei
di Zool. ed Anat. com]). Torino, 1896, xi. no. 256.

44. Geifeini, a.—"Descrizione d'una nuova Pseudofillide del

Peru a osservazioni sopra una anomalia del tipo di questa
63*



956 ME. H. H. BRINDLEY OS REPRODUCED [DeC. 13,

specie," Boll, dei Musei di Zool. ed. Anafc. Comp. Torino,

1898, xiii. no. 328.

45. Hallez, p.—" Un mot d'historique a propos de TAmpiitation

reflexe des Pattes cliez les Crustaces." Bulletin Sci. du Nord,

1886, ser. 2, xvii. p. 342.

46. Heinekest, 0.—" On the Eeproduction of Members in Spiders

and Insects.'' Zool. Journ. 1829, iv. p. 284.

47. Heineken, C.—" Experiments and Observations on the

Castiug-off and Eeproduction of the Legs in Crabs and

Spiders." Zool. .Tourn. 1829, iv. p. 422.

48. Herbst, 0.—" iJber die Eegeneration von antennenahnlicben

Organen an Stelle von Augen." Archiv f. Entvfickelungs-

mechanik, 1895, ii. p. 544.

49. d'Herculais, Ku^^ckel.—' Eecherches sur I'Organisation et

le Developpement des Volucelles,' 1875, p. 160.

50. HoEER, B.—" Ein Krebs mit einer Extreiiiitat statt eines

Stielauges." Verhandl. d. deutschen zool. Gesellschaft, 1894,

p. 82.

61. Howes, G. B.—"On the Eeproduction of the 'Feeler' of

the Lobster's Antenna." Journ. Anat. & Physiol. 1882, xvi.

p. 47.

52. Huxley. T. H.— ' The Crayfish,' 1881, p. 38.

53. Lateeille.—" Organisation exterieure et coraparee des In-

sectes de I'Ordre des Thysauoures." Nouv. Ann. du Museum
d'Hist. Nat. 1832, i. p. 186.

54. Lubbock, J.
—" On the Development of Ghloeon {EpTiemera)

dimidiatum." Trans. Linn. Soe. 1864, p. 61, and 1866,

p. 477.

55. Lubbock, J.
—'Monograph of the Collembola and Thvsanura,'

1873, p. 60.

56. MacCulloch.—" On the means by which Crabs throw ofE

their Claws." Quart. Jouru. of Science, Literature, and Arts

of the Eoyal lustit. 1826, xx. p. 1.

57. McCooK, H. C—Proc. Acad. Nat. Sci. of Philadelphia, 1883,

p. 196 ; and Journ. Eoy. Mici'osc. Soc. ser. 2, iv. p. 225.

58. Mi:LisE.—Ann. de la Soc. Entomol. de Belgique, 1879, xxii.,

Comptes-rendus, p. xcii ; and Proc. Entomol. Soc. London,

1879, p. xxxii.

59. Milnb-Edwabds, H.— ' Legons sur la Physiologie et I'Ana-

toraie comparee de I'Homme et des Auiuiaux,' 1863, viii.

p. 299 et seq.

60. Milne-Edwabds, H.—" Sur un cas de Transformation du
Pedoncule oculaire en une Autenne, observe chez une Lan-
gouste." Comptes-rendus Acad. Sci. 1864, lix. p. 710.

61. Newport, G.—" On the Eeproduction of Lost Parts in

Myriapocla and lusecta." Phil. Traus. 1844.

62. Newport, G.—"On the Eeproduction of Lost Parts in the

Articulata." Mag. of Nat. Hist. 1847, ser. 1, xix. p. 145.

63. Parize, p.—" L'Amputation retlexe des Pattes des Crustaces."

Eev. Scientif. 1886, ser. 3, xi. p. 379.





P.Z.S. 1898. PL. LVIIi.

a Fig-8--
fe

(2- 'b 3aleaDairielSsoivLti.S<n^

TARSI OF BLATTlt)Al.



1898.] APPETJ^DAGES IN THE ABTHBOPODA. 957

64. P£ECHEKON, A., & GuERiN, E.—'Genera des Insectes ortbo-

ptere?,' 1835-38, pi. 5.

65. DE Peyerimiiofe, p.—" JN'ote sur 1'Atrophia des Membres

chez les Orthopteres." Miscellanea Entomologica, iv. no. 5.

66. PoTJCHET, Gr.
—" Sur le sang des Crustaces."' Journ. de

I'Anatomie et de la Physiologie, 1882, p. 203.

67. Pezibeaii, H.—" Eegeneratioa bei den niederen Crustaceen."

Zool. Anz. 1896, xix. p. 424.

68. PuT]s-AM, F. W.—" On some of the Habits of tbe Blind

Crayfish (Camharus pellucidus) and the Eeproduction of Lost

Parts." Proc. Boston Nat. Hist. Soc. 1876, xviii. p. 16.

69. DE Eeaitmue, M.—" Sur les diverses Eeproductions qui se

font dans les Ecrevisses, Jes Omars, les Crabes, etc., et entr'

autres sur celles de leur jambos et leurs ecailles." Mem. de

I'Acad. des Sciences, 1712, p. 223.

70. DE E^AUMim, M.—" Observations sur la Mue des Ecrevisses."

Mem. de I'Acad. des Sciences, 1718, p. 263.

71. DE Eeaumue, M.— ' Memoires sur les Insectes,' 1734, i.

p. 365 & pi. 23.

72. ScDDDER, S. H.—Proc. Boston Nat. Hist. Soc. 1869, xii. p. 99.

73. Sharp, D.—" Account of the Pbasmidse, with notes on the

Eggs," in ' Zoological Eesults based on material from New
Britain, New Guinea, etc.,' by Dr. A. Willey. Pt. i. 1898,

p. 75.

74. DE Vaeignt, H.—" L'Amputation reflexe des Pattes chez les

Crustaces." Eev. Sci. 1886, ser. 3, xi. pp. 308, 379, & 701.

75. Wag^ter, W.—" Eegeueration des Organes perdus chez les

Araignees." Bull, de la Soc. Imp. des Naturalistes de Moscou,

1887, no. 4.

76. Wagner, W.—" La Mue des Araignees." Ann. des Sci. Nat.

ser. 7 (Zoologie), vi. 1888, p. 281.

77. Watson, J.
—" On the Ee-developmeut of Lost Limbs in the

Insecta." Tbe Entomologist, 1891, xxiv. p. 108.

78. Wbismasn, a.—" Die nachembryonale Entwickelung der

Musciden nach Beobachtungen an Musca vomitoria und

Sarcophaga carnaria." Zeitschr. wiss. Zoologie, 1864, xiv.

p. 187.

79.^AVerner, E.— " Selbstverstiiramelung bei Heuschrecken."

Zool. Anzeiger, 1892, Jahrg. xv. p. 58.

80. Westwood, J. O.—' Catalogue of Orthopterous Insects in

the British Museum. I. Phasmidae,' 1859.

EXPLANATION OF PLATE LVIII.

Tarsi of Blattidm.

Figs, la.ll. Styhpyga orientalis, p. 931. Dissections of stump of tibia and

femur shortly before ecdysis. s, extremity of tibia after amputation

of distal portion, tb, cuticle of tibia, fe, cuticle of femur. Ts, new

tarsus. Tb, new tibia. [Diagrammatic]

Pig. 2. Periplancta americana, p. 935. 5-jointed congenital form of tarsus

(from third pair of legs). X 8.
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Fig. 3. Pcriplaneta americana, p. Q'db. 4-jointed reproduction form of tarsas

(from third pair of legs). X 8.

4. Stylopyga orientalis, p. 939. Malformed tarsus, 3rd pair, nyinph. a',

a"', incomplete articulations ; a", a'*', complete
artioulationa.

5. „ „ Malformed tarsus, 3rd pair, nymph, a', a'",

comjjlete articulations; a", incomplete articu-

lation.

6. „ „ Malformed tarsus, 3rd pair, $ adult.

7. ,, „ Malformed tarsus, 1st pair, nymph.
8. „ ,,

Malformed tarsus, 1st pair, cj' adult.

9. „ „ Malformed tarsus, 2ud pair, J adult.

10. „ ,, Malformed tarsus, 2nd pair, nymph.

[Figs. 4 to 10 are not to uniform scale.]

2. Contributions to the Osteology of Birds.

Part II. Lnpennes^. By W. P. Pycraft, A.L.S.

[Reeeived October 24, 1898.]

(Plates LIX.-LXT.)

Contexts.

i. Introductory Eemarks, p. 958.

ii. The Skull of the Adult, p. 959.

iii. The Skull of the ^'estling, p. 967.

iv. The Vertebral Column, p. 976.

T. The Pectoral Girdle and Sternum, p. 977.

Ti. The Pelvic Girdle, p. 978.

vii. The Pectoral Limb, p. 979.

viii. The Pelvic Limb, p. 980.

ix. Summary, p. 981.

X. Key to the Osteology of the Inipennes, p. 932.

si. List of the principal Works referred to and consulted, p. 987.

i. Introductory Eemarks.

The Iinpennes represent one of the most sharply defined

groups to be found amongst the Cariuatae. The skeleton presents

many features which are quite unique. This is particularly the

case with regard to the shoulder-girdle and pectoral hmb, which

haA'e become considerably modified in adaptation to new func-

tions—the use of the fore limb as a paddle instead of as an
instrument of flight. The pectoral hmb, shoulder and pelvic

girdles have departed furthest from the typical Avian form ; they

represent the high-water mark of skeletal specialization \^hich has

been attained by the group, whilst the skull, pes, and thoracic

vertebrae represent the least specialized and most primitive portions

of the skeleton ; but they do not furnish us with any facts of very

great importauce, they do not carry us bej'ond the confines of the

Class. Osteologically the Penguins seem to be most nearly

related to the Tubinares and Pygopodes, and, as Dr. Gadow and
others have shown, the evidence of the soft parts confirms this

supposition.

> For Part I., see P. Z. S. 1898, p. 82.
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So much is known already about the osteology of the Penguins,
thanks to the admirable memoirs of Watson (18) and Menzbier
(13), that it will not be necessary to describe the bones in any
great detail ; rather, it will be the aim of the present paper to

serve as a supplement to those just mentioned.

ii. The Skull of the Adult,

The skull of the Impennes presents many points in common
both with the Pygopodes and the Tubinares, but it can nevertheless

be readily distinguished from that of both of these groups.

The Occipital Reijion.—The occipital condyle is sessile, and scarcely

projects beyond the rim of the foramen magnum. In Aptenodytes

there is a slight tendency towards a pedunculate condition. The
general form of the condyle is reniform : in young specimens
traces of the notochord are found in the shape of a small median
dimple.

The foramen magnum is almost circular, but varies slightly

in outline. The plane of the foraujen slopes obliquely backwards.
Its superior boundary forms the free edge of a well-rounded
concavo-convex supra-occipital—the convexity outwards—which
forms the characteristic " cerebellar dome." On either side of

this dome lie two bony " wings '' or plates which present two
distinct types of arrangement. These plates are formed, in part

by the squamosal, and in part by the parietal bones (see page 9(38).

In C'atarrJiactes, the first of the two types, these plates arise from
the squamosal prominence 'and run upwards to terminate on the

lateral region of the cerebral dome, and are thus separated one
from another by nearly the whole width of t'le skull.

Splieniscus forms the second type. Arising in the same region

as the above, these plates have become thrust back, as it were, from
the cerebral on to the cerebellar dome, thus placing a wide,

deep, space between them and the cerebral dome. This space
represents the posterior portion of the temporal fossa, which
lodges the temporal muscle. The plate is continued upwards to

the vertex of the skull, where, as in S. magellanicus, it joins a
median sagittal crest bridging the space from the cerebral back-
Avards to the cerebellar dome.

All the genera but Spheniscus belong to the first type. In
C. chrijsocome the cerebellar dome is rather more sharply defined

than in any other members of the genus. In C. chrysocome and
C. cTirysolopilius, seen in profile, its dorsal moiety appears slightly

depressed ; it passes, on either side, almost insensibly into the
cerebral dome. In G. scMegell and Megadyptes antipodum the

cerebellar arises almost abruptly from the cerebral dome, and its

greatest curve is in the centre of the median line, projecting

appreciably beyond the level of the foramen magnum. The
squamoso-parietal wings of C chrysocome and C. chrysolophus are
hardly to be distinguished ; their greatest lateral expansion does not
exceed -2 in. and the intervening fossa is narrow ; in C. schlegeK,
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the lateral expansion of the wing is "3 in. and the fossa is wider than

that in the two preceding lorms. In Megadypfes antipodum this

region of the fossa is both deep and wide, and the squamoso-
parietal wings are well developed, maki'ng this region of the skull

closely reseiiible that of Eiahjptula (PI. LX. fig. 5).

Fygoscelis resembles Caiarrhactes in the formation of this region

of the skull. In the shape of the cerebellar dome, in its greater

width and cm'\ature in profile, it approaches C. sddcgeli. The
squamoso-parieta) wings are but feebly devetoped, being represented

only by a low ridge. F. adclice differs from P.jxqma in the outline

of the cerebellar dome, inasmuch as in the latter the curve continu-

ally increases till it ceases at the foramen magnum.
In Aptenodytes the squamoso-parietal wings are more feebly

developed even than in Fygoscelis. In A. forsteri they scarcely

extend halfway to the lambdoiclal ridge.

Eudyjjtulu, in the form of the cerebellar dome, is somewhat
intermediate between C. chvysocome and C. cJirysolojjlius. In the

development of the squamoso-parietal \^ings, and the width of the

fossa posteriorly, it surpasses both. Though the vertical height

in both genera is relatively the same, in Exidypttda the wings are

further remoA^ed from the cerebral dome ; in E. minor they are bent
forward superiorly so as to join this almost at a right angle. In
E. alhosiguaia tliny run up to join the suj^ra-occipital or lamb-

doidal ridge—which lies, really, halfway between the suture of

that name and the coronal suture—where they remain separated

by some "6 in.

Sp)heniscvs demersas differs from ^. mayeUanicns in that the

temporal fossa, posteriorly, does not actually reach the vertex of

the skull : the squamoso-parietal wings are coutiiuied from the

top of the fossa forwards as a narrow and low ridge, eventually

joining a median sagittal crest running forwards on to the cerebral

dome. In S. mageUanicvs this region of the fossa runs upwards
to the vertex, terminating at the sagittal I'idge, being accompanied
throughout by the squamoso-parietal wings.

In all the genera the exoccipitals are produced downwards, on
either side, into a short, blunt, paroccipital process. The free edge
of this, in Caiarrhactes, is longer than that of the squamosal
prominence; in Fygoscelis these relations are reversed. In Apteno-

dytes, Eudyj^tida, and Spheniacus these processes are subequal.

The paroccipital processes form the outer wnWs of a large

pneumatic caAity lying between the procitic and exoccipital, which
opens into the mouth of the tympanic cavity.

In the skull of tlie nestling Splicniscus the form and position

of the squamoso-parietal wings closely resemble those of Catar-

rJiacies. The posterior region of the temporal fossa, so remarkable

for its depth and width in the adult, is in the young bird very

shallow and widely separated fi'om its fellow of tlie opposite

side.

The Foof of the SlidL—This is formed by the frontal and parietal

bones. The posterioi* region of the cranium, in all the Sphenisci,
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is crossed transverse!}' by a ridge of bone. In Oatarrhactes, Pygo-
scelis, Aptenodytes, and Eudyptula this ridge traverses the region

of the lambdoidal suture, and may be called the lambdoidal ridge.

In the adult it forms a line roughly dividing the cerebellar from the

cerebral dome. In Splieniscus the ridge traverses the region of the

coronal suture, and may be called the coronal ridge. In young birds

both a lambdoidal and a coronal ridge exist together for a short time ;

later, by the deepening of the temporal fossa posteriorly, the latter

becomes the free edge of the squamoso-parietal wing.
The supra-orhital region of the cranial roof presents some

important modifications. In all, the frontal is more or less deeply
grooved for the nasal gland, the groove running the whole length

of the frontal from the parietal forwards to the level of the posterior

border of the nasal, and it is with the form and development of this

that we have now to deal. In Aptenodytes (PI. LIX. fig. 3) the free

edge of this groove is reflected up and runs forwards as a narrow
tapering supra-orbital ledge for the whole length of the groove.

In Eudyptula (PI. LIX. fig. 4) and Splieniscus magellanicus

(PI. LIX. fig. 1) this ledge disappears almost immediately after

its origin. In Splieniscus demersus the ledge takes the form of a

very broad lateral expansion abruptly truncated in front, in the

region of the posterior third of the groove. In Catarrliactes

(PI. LIX. fig. 5) and Pygoscelis (PI. LIX. fig. 2) this ledge has
greatly increased in width, and runs forwards to within a short

distance of the lachrymal : moreover, its free edge has become
flattened dorsally into a very distinct rim. This reaches its greatest

development in Pygoscelis papua (PI. LIX. fig. 2). In all, the
supra-orbital groove is more or less completely walled in by a
ridge of bone posteriorly. In P. adelice this wall is absent.

The interorbital region of the frontal varies in width, from
a broad median strip of bone in Aptenodytes to a sharp ridge

in P. adelice.

The outline of the supra-orbital ledge is continued forwards by
the lachrymal. In Catarrliactes clirysocome (PI. LIX. fig. 5) and
Pygoscelis tamiata this latter is largely visible in a dorsal view.

Less of it is seen in C. chrysolop/ms, Aptenodytes, Eudyptida, and
Pygoscelis papua (PI. LIX. fig. 2). It is largely visible in P.

adelice, and has quite disappeared beneath the nasal in Splieniscus.

The posterior ends of the nasals are not distinguishable in the
adult Penguin. The extreme posterior ends of the nasal process
of the premaxilla can apparently always be made out lying between
the nasals, except in very old specimens of Splieniscus demersus,
where they are indistinguishable. In Aptenodytes and Pygoscelis

the two prongs of this region of the premaxilla remain distinct

one from another and from the nasals throughout life (PI. LIX.
figs. 2 & 3).

The Basioccip>ital Region.—When seen from below, this is bounded
in the adult, on all sides, by a raised bony wall. JBehind lies the
occipital condyle, laterad of this a pair of mammillary processes,

furnished by the exoccipitals, and immediately in front of these



902 jra. w. p. PYCRAFT ox THE [Dec. 1 3,

lie two bony ridges converging in the middle line to meet over

the parasphenoidal rostrum. In all but Spheniscus there is a

more or less well-marked precoudylar fossa. The two bony ridges

(right and left) along the anterior border of this region represent

what, earlier in life, formed the free edge of the basitemporal plate

of the parasphenoid (p. 970). From the alisphenoid wings of the

parasphenoid there has grown downwards a thin plate of bone to

fuse with the sometime free edge just referred to. Thus tlie

Eustachian grooves become converted into tubes. On breaking

away the wall of this tube, a second smaller tube is found immedi-

ately above it. This also is formed in the parasphenoid and lodges

the internal carotid arteiy, on its way to pass into the pituitary

fossa. The larger, outer tube opens immediately behind the

quadrate and forms the external auditory meatus.

Each mammillary tubercle is separated from the paroccipital

process lying behind, and without, by a wide groove, at the bottom

of which lie the foramina for the vagus and condyloid nerves.

The parasjjJienoidal rostrum takes the form of a slender curved

rod, supporting the presphenoid and mesethmoid, and terminates

at a point correspouding with a section through the skull at the

lachrymals. Eemnants of the anterior and posterior basicranial

fontanelles ^ not infrequently occur, the latter being more or less

concealed by the basitemporal plate.

The Lateral Aspect of the Cranium (PL LX. figs. 1-3).—The

tympanic cavity is a tubular opening lying behind the articular

end of the quadrate ; it is bounded behind by the paroccipital

process, above by the squamosal prominence, and mesially by the

prootic and occipital bones.

The squamosal prominence is formed by a lateral outgrowth of

the base of the squamosal immediately above its articulation with

the quadrate. It forms a sloping floor to the posterior region of

the temporal fossa.

The tempjoral fostsa can best be understood by a careful study

of its form and size in Catarrhactes (Pis. LIX., LX. figs. 5 & 2) or

Pijr/oifcelis (PI. LIX. fig. 2). In these it is represented by a

shallow horseshoe-shaped fossa lying between the postorbital

process and the squamoso-parietal wrings already described (p. 968).

Its outline is defined by a raised surface, representing the extreme

limit of attachment of the temporalis muscle ; from the post-

orbital process it sweeps upwards, backwards, and downwards to

terminate on the squamosal prominence. The greater part of the

fossa rests upon the convex wall of the cerebral dome
;
posteriorly,

from the squamosal prominence to its vertex, it is much deepened.

From the apex of its semicircular outline there runs a well-defined

' In my paper on the Osteology of the Steganopodes (15), in describiug

the skull of Fregata, 1 mistook this anterior basicranial fontanelle for the

Eustachian aperture. The Eustachian tubes in this genus are represented by

grooves i'ormed by the free edge of the basitemporal plate. The " traces of

the Eustachian tubes" in the skull of Sida, referred to in this paper, are, as in

the case of Fregata, remnants of this embryonic fontanelle.
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lambdoidal ridge across the top of the skull to join the apex of the
fossa of the opposite side (PI. LIX. fig. 5, t.l.r.). In Splieniscus

the posterior region of the fossa becomes greatly deepened, and
the squamoso-parietal wings appear as though they had been
forced backwards on to the cerebellar dome, leaviug a deep groove
between the base of this and the cerebral dome (PI. LIX. fig. 1).

As already stated, the fossa of one side is separated from that of

its fellow on the other by a median, dorsal, sagittal ridge. The
lambdoidal ridge of C'atarrhactes is represented here by the free

edge of the huge squamoso-parietal wing : in addition, there
exists a second ridge anterior to this—the coronal ridge already
described (p. 961), which is connected with the lambdoidal by a
median sagittal crest (PI. LIX. fig. 5, cor.r.). These ridges serve
for the attachment of the peripheral portion of the temporalis
muscle. The squamosal and parietal bones only take part in the
formation of the temporal fossse. The posterior region of the
temporal fossa is wider in C. chri/solojyJtus than in C. chriisocome,

that of C. sclilegeli is wider still. In Meriadiiptes antipoclum it

reaches its maximum, being both wide and deep, and somewhat
closely resembles that of Eudyptula. The squamoso-parietal
wings on either side are well developed and curve gently backwards,
the outline of the free edge corresponding with that of the curve
of the cerebral dome.

In Aptenodytes this region of the fossa is exceedingly shallow.
In Eudyptula it is intermediate between the typical Catarrhactes
and Splieniscus ; that of E. alhosignata reaches the lambdoidal
ridge, in E. minor it falls below this.

The trigeminal foramen lies near the base of the skull, shghtly
below the level and mesiad of the articular head of the quadrate.
Immediately above this, to the inner side of the squamosal
prominence, is a tubular recess lying between the prootic and
alisphenoid bones, and leading eventually, in the dried skull, into
the cranial cavity. This recess is apparently derived by an
invagination or ingrowing of the alisphenoidal border of the
mouth of a fenestra lying immediately above the trigeminal
foramen, with which it may even bo confluent, as in the case of a
young, macerated skull. It is found also in the skulls of the
Tubinares—in some of which it is of great size—and Stegano-
podes (15).

The 01'bit is overarched, behind and above, by the postorbital
process and supra-orbital ledge. The latter has already been
described (p. 961 ) ; the former is made up in part of a lateral

expansion of the frontal, and in part by the alisphenoid, to which
is added a separate element in the shape of a cartilagiuous
sphenotic. Later the whole fuses into an indistinguishable out-
standing mass—the postorbital process (Pis. LX., LXI. figs. 2
& 3). The inner wall of the orbit is formed for the most part by
the orbito-sphenoid, its hinder wall is formed by the alisphenoid.
The interorbital septum divides it mesially from the chamber of
the opposite side. The septum is formed by the presphenoid and
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mesethmoid. It is perforated by an interorbital fenestra, the size

of which varies with age. The optic foramen is bounded in front

by a median bony bar from the presphenoid, in front of which
lies the interorbital fenestra.

The mesethmoid is a median, vertical, bony plate, in the adult

fused with the parasphenoid below and the nasals and frontals

above, and merging posteriorly into the orbito-sphenoid. It is

greatly thickened anteriorly, and expanded laterally along its

dorsal aspect, the lateral expansions curving outwards and down-
wards to form the " autorbital plate,"' which encloses a space

opening forwards into the lachrymo-uasal fossa. In Ai^tenodytes

and Eudyptula only, the postero-superior angle of this antorbital

plate is perforated for the olfactory nerve ; in other cases it runs

along inside and above this plate and does not perforate it.

There are uo turbinal ossifications.

Only in Aptenodytes does the upper jaw greatly exceed the

cranium in length ; for the rest, the length of the upper jaw,

from its tip to the ends of the nasal processes, is about equal to

the distance from the last point to the cerebellar prominence. In
Catarrliactes it is stout and somewhat deflected ; the nasal processes

are more or less swollen, attaining their maximum thickness in

C. scJilegeli, and their minimum in Meyadyptes antipodum, which
closely approaches Pygoscelis. In Pygoscelis the nasal processes

are more or less uniform in thickness throughout. In P. pcqma
the upper jaw is about i longer than the cranium ; in P. adelke it

is much depressed in the middle region, giving the jaw the

appearance of being broader across than it really is ; its outline in

dorsal profile is, from the tip backwards, convex rather than

concave as is usual ; the length of the whole jaw is somewhat less

than that of the cranium. In Eudyptula the upper jaw is more
slender in proportion to the cranium than in any other genus.

In Spheniscus the nasal processes of the premaxilla are greatly

swollen, and the space enclosed by the internal and external nasal

processes tends to become filled up by bone, and an accumulation

of bony matter may run forwards from this along the nasal

process of the premaxilla, so as ultimately to considerably decrease

the size of the external uares.

The quadrato-jugal bar in Aptenodytes, Catarrliactes, and Pygoscelis

is characterized by a very strongly-marked downward curvature.

Descending abruptly from the lachrymal, it straightens out near

its middle to run backwards to the quadrate parallel with the long

axis of the skull (PI. LX. figs. 1-3). In Spheniscus the curve is

comparatively slight, and in Endyptida is barely visible.

The vomer is free, double, and blade-shaped. The two halves

are fused slightly along the antero-ventral border. It articulates

on either side with the anterior end of the palatine, which sends

forward a bony spur for its increased support.

The paldiines, anteriorly, form slender rods, running forwards

beneath the maxillo-palatiue processes to fuse with the pre-

maxilla and maxilla, anteriorly to these processes. Posteriorly,
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behind the vomer, the palatines expand into moderately broad
plates ; the posterior palatine border is more or less emargiaate,

but its exact outline varies.

The pterygoids are expanded distally into broad plates or

laminse, the anterior border of which follows more or less the

outline ot the posterior mai-giu of the articular end of the

palatine. C. chrijsolophus and Eudijptala appear to be exceptions

to this rule. Concerning the early history of the pterygoid,

see p. 973.

The quadrate has distinct otic and squamosal articular heads.

The orbital process in Catarrhactes, Eudijptida^ and Splieniscus

projects from the main body as a somewhat upwardly-curved rod
with a sharp superior border ; that of Pi/(joscell,s closely resembles
these but is longer. In Aptenodi/tes it takes on a triangular form,
with a thickened inferior border. At the base of the inferior

border of tlie orbital process lies a small well-dehned pterapophyseal
facet for articulation with the pterygoid. There are two condyles
for articulation with the mandible, and these are confluent. The
inner has two articular surfaces—an internal lateral facing the
median plane, and a ventral which is continued backwards on to

the semicircular outer face, immediately above and in front of

which lies the deep cup for the articulation of the quadrato-
jugal bar.

The Mandible.—The two rami of the mandible are united by a

very slender symphysis. There is a short angular and internal

angular process. A dentary, angular, supra-angular, and coronoid
can always be distinguished. In young birds there is a distinct

splenial.

In Catarrhactes the posterior border of the dentary is divided into

two limbs—a small superior, and a large inferior having a strongly

pronounced sinuous border which articulates with the supra-
angular, the depth of the jaw in the region of this articulation

being very considerable. The deeply incised posterior border of

the dentary and the oblique slightly notched border of the supra-
angular enclose a lozenge-shaped vacuity which is more or less

imperfectly closed from within by the splenial. A second, oval

vacuity pierces the supra-angular near its posterior end. Viewed
from the inner side, this is seen to lead into an oblong fossa

formed by cutting away the superior border of the coronoid ; this

fossa leads anteriorly into the dental foramen. The mandible of

C. chrysocome can be distinguished from that of C. chrysolophus

by the greater convexity of its dorsal border, both dentary and
supra-angular having the dorsal border much arched.

In Pygoscelis the depth of the jaw in the region of the dentary
suture is very much less than in Catarrhactes. The superior limb
of the dentary suture is relatively longer, and the posterior runs
directly backwards with a gentle downward curve. It entirely

lacks the strong sinuous border of Catarrhactes. The posterior

vacuity is largest in P. antarctica.

In Aptenodytes the jaw is long and slender. The dentary of
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A. forsteri has a conspicuous downward curve, that of A. patn-

f/onica is nearly straight. The posterior dentary border resembles

that of Py(/03celis. The inferior border of the supra-angular is

gently curved, not notched as in Pygoscdis. The splenial is long

and narrow, and does not close the vacuity left by the excavation

of the dentary and supra-angular sutures. The coronoid in

A. patagontca is short and truncate anteriorly ; in A. forsteri it is

very long and slender, running forwards as far as the middle of

the anterior lateral vacuity.

In Spheniscus the jaw is deeper from the middle of the supra-

augular to the posterior border of the anguiare than in Pygoscelis,

and the processus anguiare is longer. The anterior lateral vacuity

is completely closed by the splenial. The coronoid is triangular

in form : its inferior border is closely applied to the supero-

posterior boi-der of the splenial.

EudypUda, in the form of the lower jaw, closely resembles

Spheniscus, but is more slender throughout, and the internal and

posterior angular processes are short, rather resembling those of

Pygoscelis. It can easily be distinguished from Pyguscelis, however,

by its shorter coronoid.

The Hyoid.—The hyoid of the Penguins resembles that of

the Tubinares much more closely than that of the Pygopodes. The
basibranchial, seen from above, is more or less shield-shaped, and

is produced anteriorly into a short blunt process, bent almost at

right angles to the main axis, and posteriorly into a similar process,

but in the same plane as the body of the bone. The anterior

process supports a cartilaginous basihyal, the posterior supports

the urohyal. The urobyal is entirely cartilaginous and rod-shaped.

The ceratobranchials are separated one from another at the base hy

the median posterior process ; each is about 3 times as long as the

basibranchial ; the epibranchial is about i the length of the cerato-

brauchial, from which it is separated by a cartilaginous rod rather less

than \ length of the epibranchial itself.

The Cranicd Cavity.—The metencephalic fossa is well defined.

Its floor is flattened, and continued backwards, rising gently mean-
while to the free edge of the occipital condyle. It rises gently at

the sides. The vagus foramen pierces its posterior lateral margin,

and to the inner side of this lie two small condyloid foramina for the

xii. nerve. The internal auditory meatus lies immediately above the

vagus foramen, in the body of the prootic. Anteriorly, the fossa

rises somewhat abruptly and overhangs the pituitary fossa, forming

the dorsum sellae.

The cerebellar fossa is bounded by the supra-occipital and

parietal behind and above, the pro- and epiotic laterally, and the

dorsal rim of the foramen magnum behind. A low tentorial

ridge cuts it off in front : ventrally it merges with the meten-

cephalic fossa. The floccular fossa lying between the epi- and

prootic is large and deep.

The mesencephahc fossa lies in the alisphenoid. The ventral

portion of the tentorial ridge bounds it externally, the prootic and
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lateral region oE the dorsum sell^ may be said to define it

posteriorly. Its outer wall is pierced by the trigeminal foramen.
The pituitary fossa is very deep ; its floor is pierced by two

foramina leading outwards above the Eustachian grooves, at the
point where the inner free border of the basispheuoid and para-
spbenoid plates meet one another to form the Eustachian tube.
The dorsum seilse is a flattened plate of bone sloping obliquely
forwards over the pituitary fossa, and terminating at the oculo-

motor foramen. The pre-pituitai-y ridge slopes gently forwards
;

anteriorly to this, in the middle line, is a small triangular optic
platform. The pre-optic ridge terminates on either side somewhat
above the level of the tentorial ridge. The anterior border of the
optic foramen is completed by the presphenoid, the posterior
border by the alisphenoid.

The cerebral lies in front of the cerebellar fossa, the cerebellum
not being cohered by the cerebrum. The tentorial rises slightly

below the level of the pre-optic ridge, sweeps backwards to the
level of the junction of the epi- and proijtics, then almost vertically

upwards to the middle line, to terminate in the roof of the skuJl

above the region of the dorsum sellse. Erom this point forwards
it is continued as a sharply defined ridge losing itself in the
extreme anterior region of the fossa.

iii. The Skull of the Nestling.

The sutures of the skull, like those of btruthious birds, remain
open for a very considerable time, being quite distinct in advanced
nestlings. The Museum collection possesses two such skulls—one
of Oatarrhactes civnjsocome about quarter-grown, and one of a half-

grown PyrjosceUs papua (PL LXI. figs. 1-8) ; and from these the
following descriptions are taken.

The occijpitoJ condyle is almost entirely formed by the basi-

occipital, only a small portion being contributed by the exoccipital;

a deep pit in its centre in the dried skuU represents the remains
of the notochord.

The supra-occipital, seen from v^ithout, is a vertically elongated
bone of a rounded oval in outline and tttmid in shape. It con-
stitutes the characteristic " cerebellar prominence." It is bounded
above by the parietal, and laterally by the epiotic, from which, in
very young skulls, it is separated in part, superiorly, by a wide
chink, and in part, inferiorly, by a deep groove. Its inferior

border forms the upper boundary of the foramen magnum. There
are traces, in the earlier stages, of an originally paired condition,

in the shape of a mesial cleft running from the superior border
downwards for about g of its length ; it then bifurcates, the two
limbs terminating almost immediately after : later, as seen in a
young Pyfjoscelis, the median cleft closes up, leaving a horseshoe-
shaped fenestra representing the bifurcation, which, in its turn,
disappears leaving in the adult no trace. The deep inferior groove
separating the supra-occipital from the epiotic has in some casts
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been so imperfectly ossified as to release the supra-occipital entirely

from the epiotic.

The exoccipital forms the iufero-lateral border of the foramen

magnum; from the point where it joins the supra-occipital it runs

upwards and outwards under the epiotic: its supero-lateral external

border is bounded in part by a large tract of cartilage forming the

outer wall of the floccular fossa, and in part, below this tract, by

the prootic. The ventrilatei'al border is ensheatlied in cartilage

and produced downwards to form the paroccipital process. Seen

from within, it is found to be fused with the opisthotic, the boundary-

line between the two bones being indicated only by a faint notch

lying just in front of the condyloid foramen.

The lambdoidal suture does not quite correspond with the ridge

of that name. This arises from the middle of the posterior border

of the squamosal, and running upwards for a short distance along

the posterior border of the parieral parts company with the margin,

where it curves downwards over the epiotic and continues its curve

transversely ; ultimately to meet in the middle line a little short

of halfway between the coronal and lambdoidal sutures.

The parietals have the form of oblong plates of bone running

transversely across the skull (PI. LXI. fig. 3). The frontal border

is rounded off dorsally at the point where the two parietals meet

in the middle line ; the same region of the frontals is similarly

deficient, hence a small diamond-shaped frouto-parietal fontauelle

is formed. The alisphenoid border is very narrow in ApUnochjtes,

being encroached upon by the squamosal ; in Splieniscus and
CaturrJiactes it is broad, rather more than | the total width

and incurved. In Pij(joscelis it is of medium breadth—about | the

total width, and only slightly curved. The squamosal border in

Apienodytes is more than four times the extent of that of the

alisphenoid border ; iu Sjjlieniscus and Catarrhactes the squamosal

and ahsphenoid borders are of about equal length ; in Fi/r/oscelis

the squamosal border is about twice that of the alisphenoid and

perfectly straight. The supra-occipital border develops a strong

out-standing ridge which runs downwards to the squamosal. This

ridge leaves the free border of the parietal almost imnjediately

after it passes over from the squamosal, and runs upwards, in the

case of SjiJieniscus, to the level of the dorsal limit of the supra-

occipital, but does not meet in the middle line. The development

of this crest, at this stage, closely resembles the permanent

condition of that of Aptenochjtes and PijgosccUs, and, in a slightly

lesser degree, that of Catarrhactes and Eudyptula, since in the

adults of these latter the crest is more developed laterally. In the

adult Splieniscus this parietal crest forms the large out-standing

plate of bone—the squamoso-parietal wing—which runs upvtards

to join the narrow median sagittal crest. In this way the posterior

portion of the deep " temporal fossa " is formed.

The frontals undergo marked change of form before reaching

the adult condition. They form paired plates of considerable size

extending forwards, under the nasals, as a pair of divaricating
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processes as far as the level of the anterior border of the lachrymal

;

and backwards, to a point corresponding with the level of a line

drawn through the articulation of the quadrate with the squamosal.

They leave a small fontanelle in the middle line at their junction

with the parietal. The outer free border of each is sharply

depressed and slightly hollowed when seen from without ; this

groove runs forwards to skirt the outer border of the nasals. The
form which this groove ultimately acquires is of considerable

importance for taxonomic purposes. (The nature and extent of

these changes can be seen at a glance by comparing PL LXI. Sg. 2
with PI. LIX. fig. 2.) Thus, in the nestling the supra-orbital

groove is represented by a shallow depression or hollowing out

of the whole outer border of the frontal—the inner wall of the

groove of the adult. The outer wall of the adult gradually arises

from the inferior border of this inner wall, and eventually assumes
the form of a huge overhanging ledge of bone with a wide, flattened,

dorsal rim along its free edge. The condition of the groove in the

adult skull of Aptenodt/tes affords a more or less intermediate stage

between these two. It is interesting to note that Watson, in

his memoir published in the ' Challenger ' Eeports (vol. vii. p. 6),

described and figured the skull on which this description is based,

and remarked that in " Apienodytes and Pyc/oscelis this

ledge of bone does not exist
"

The basioccipital, seen ventrally, is bounded on its outer sides

by the exoccipital, and in front by the basitemporal. Posteriorly

it is rounded off to form the main body of the occipital condyle.

Seen dorsally, it is bounded in front by the basisphenoid, laterally

by the prootic, opisthotic, and exoccipital. At this stage, in a very

young nestling of Catarrhactes chrysocome, all these boundaries

are clearly defined in cartilage, save that between the opisthotic

and prootic. Soon after this all traces of these limits become
obliterated.

The exoccipital is for some considerable time separated from the

squamosal by a wide gap filled in by cartilage, through which
the prootic has thrust itself (Plate LXI. fig. 3). Its supero-

internal dorsal border abuts against the epiotic and supra-occipital

bones, both of which can be readily distinguished. Below, and
externally, it develops a short paroccipital process, which, how-
ever, never acquires a large size : separated from this by a wide
groove is developed the mammillary process, abutting against the

basioccipital at its junction with the basitemporal. Seen from
within, the exoccipital appears as a small triangular area of bone
wedged in between the opisthotic and the basioccipital and
contributing to form the foramen magnum.
The hasisphenoid is not visible externally, being concealed by

the underlying basitemporal plate and its parasphenoidal rostrum.

Internally, it is bounded, laterally, by the prootic and alisphenoid,

posteriorly by the basioccipital, and anteriorly by the pre-
sphenoidal cartilage. Its dorsal border is hollowed out to form
the ventral segment of the optic foramen. In front of the pituitary

Pboc. Zool. Soc—1898, No. LXIV. 64



970 MTi. w. P. piCRAFa' oif THE [Dec. 13,

fossa it is continued forwards for a short distance in the form of

a vertically compressed lamina resting on the parasphenoid.

The orhito- and prespheiwid are as yet represented only by

cartilage and are not to be separately defined.

The ali^phenoid is more or less quadrate in shape. Its antero-

dorsal border runs along the orbital plate and postorbital region of

the frontal ; its postero-dorsal border is arched and \yedged in

between the parietal and squamosal (PI. LXI. fig. 3); its inferior

border is deeply hollowed to form the upper segment of the

trigeminal foramen ; its antero-interual border joins the still

membranous orbito-spheiioid, its lower angle conrributing to form

the optic foramen.

The parasphenoid externally is perfectly distinguishable. It

may conveniently be divided into three regions :—(1) An elongated,

median rostrum
; (2) a pair of alisphenoidal wings ; and (3) a pair

of basitemporal wings, which last form the bnsitemporal plate

(PL LXI. fig. 3). In the ventral view of the skull of a young
Pi/goscelis papua from which this description of the parasphenoid

is taken, the anterior basicranial fontanelle and vestiges of basi-

pterygoid processes are plainly seen. The rostrum is continued

backwards to abut against the basisphenoid, expanding meanwhile

into a pair of wings to form the basitemporal plate. This plate

is narrow from before backwards, but extends laterally to the level

of the oater border of the mammillary processes. Its anterior

edge is free and forms the floor of the Eustachian grooves, which,

later, become converted into tubes (p. 962). Seen laterally, this

groove has the appearance of having been carved out of the base

of the skull so as to present a steep face, looking forwards and at

right angles to the main axis of the skull. The alisphenoid wing*

are separated from the basitemporal plate by a deep gorge, which

later becomes converted into a tube for the internal carotid artery

(PI. LXI. fig. 3). They overlap the suture between the ali-

sphenoid and prooric bones, and extend outwards as far as the

trigeminal foramen. Immediately above the carotid canal lies a

pneumatic foramen, which apparently terminates in the body of

the basisphenoid. In sagittal section the basisphenoid cannot

be distinguished from the basitemporal plate underlying it.

The mesethmoid remains distinct for some time, in the form of

a vertical, linguiform plate of bone. Its posterior border is rounded

and imbedded in a large interorbital plate of cartilage. Its

anterior border is columnar. Its dorsal border expands laterally

under the frontals and nasals, and, eventually, turns downwards
as an ectoethmoidal ossification to rejoin the mesethmoid—forming

a large olfactory' cavity opening forwards and downwards into the

posterior region of the olfactory chamber.

The squamosal varies somewhat in form. In Ajitenod^ytes,

CatarrJiactes, and Spheniseus it takes the form of a vertically

elongated bone. In the first-named its dorsal moiety is produced

into anterior and posterior limbs, giving the whole a Y-shaped

appearance ; of these two limbs the anterior is the more pronounced.
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In the two latter genera the anterior limb is wanting. In Pygo-

scelis (PI. LXI. fig. 3) the vertical height is relatively less ; the

anterior limb is wanting, as in Catarrhactes and Spheniscus ; the

posterior is of considerable length. The anterior and dorsal

borders, in Pyrioseelis, form a right angle ; the posterior is deeply-

hollowed, as seen in the figure. Between the free end of the

posterior limb and the epiotic is a wide space ; into the lower

portion of this the prootic has thrust it^self . The upper portion of

this space was originally filled in by cartilage and formed the outer

wall of the floccular fossa, as seen in the skull of a young Catar-

rhactes ; it is now filled up by an inward growth of the posterior

border of the parietal. Below the curved upper limb lies the

prootic, which runs backwards to join the exoccipital. The extreme
anterior end of the prootic is seen peeping out in front of the

supero-anterior squamosal border behind the alisphenoid. The
squamosal, at this stage, articulates wdth the parietal only and
rests upon the outer surface of the prootic. It is entirely shut

off from the cranial cavity.

The epiotic (PI. LXI. fig. 3) is sharply divided from the supra-

occipital by a \^ide cleft rnnning downwards and inwards from the

lambdoidal suture, which terminates at about the middle region of

the epiotic in a groove—afterwards converted into a closed canal

—

for one of the cerebral veins. This groove divides the lower end of

the epiotic, as does the cleft the upper end, from the supra-occipital.

Seen from without it is bounded mesially by the supra-occipital,

superiorly by the parietal, and laterally by the prootic and ex-

occipital. Its supero-lateral border is bounded by cartilage

(a synchondrosis) ; its postero-lateral border by a close suture.

Seen from within, the epiotic is found to be fused by its postero-

internal border with the supra-occipital, from which it is separated

above by the wide chink already described (p. 967). Its lateral

and external border is separated synchondrosially from the prootic

and lateral occipital. In conjunction with the prootic forms the

floccular fossa.

The prootic is largely visible from without, till comparatively

late in life (PI. LXI. figs. 1 & 3). In the youngest skull from which
these descriptions are taken {Catarrhactes chrysocome), it can be seen

in the hinder region of the skull through a mass of cartilage

forming a small island, between the exoccipital, squamosal,

parietal, and epiotic. In the lateral view of the skull, after

removal of the quadrate, it can be seen lying between the ex-

occipital behind and the alisphenoid in front: below it rests on

the pretemporal wing of the hasisphenoid ; above it is covered by
the squamosal. After the removal of this, the boundaries of its

upper end can be clearly made out. It is found to be wedged in

between the alisphenoid and parietal above and in front, the ex-

occipital behind, and the epiotic mass of the supra-occipital within.

Its anterior border is deeply hollowed to form the posterior bo ""der

of the trigeminal foramen. Behind and above lies a glenoid cavity

for the quadraie. Its posterior border is also hollowed out to

64*
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form the anterior segment of the circular aperture of the fenestra

ovaHs.

The internal and external nasal processes are of great length ;

the former is the longer, and turns inwards at about its middle in

the form of a long rod to underlie the nasal process of the preraaxilla.

The free border of the posterior, laminate portion of the nasal may
meet in the middle line in the form of a rounded carve, or it may
be interrupted in this region by the invasion of the interorbital

ridge of the frontal, as in Pygoseelis.

The nasal processes of the premaxilla are cleft to within about

one-fifth of the extreme tip of the jaw ; the posterior, free ends of

these processes rest upon the mesethmoid ; on either side they

ai'e embraced by the nasals. The maxillary process runs above the

maxilla, terminating near the middle of the inferior boundary of

the lachrymo-nasal fossa.

The maa-illa is produced forwards into a long slender splint,

below the inferior border of the maxillary process of the premaxilla

to within a short distance of its tip, thus forming almost the entire

inferior border of the upper jaw, and backwards as a somewhat
splint-like rod to assist in forming the quadrato-jugal bar. Above,

it is bounded aijteriorly by the maxillary process of the preraaxilla

and posteriorly above by the jugal, and below by the quadrato-

jugal. Its backward extension terminates on a level with a line

passing at right angles through the articulation of the pterygoid

and quadrate. On the inner side, near its anterior g, on a level

with the articulation of the external process of the nasal with the

premaxilla, it gives off a curved rod-like maxillo- palatine process.

The body of this is excavated to form the antrum of Highmore.
These processes curve inwards on either side so as to embrace the

vomer between them, though it does not actually touch them.

They do not extend back beyond the level of a vertical line passing

through the middle region of the lachrymals.

The jugal is a long slender splint, resting for the most part

upon the posterior hmb of the maxilla. It extends forwards, to

the junction of the external process of the nasal with the maxillary

process of the premaxilla, and backwards, along the outer side of

the quadrato-jugal to within about one-fifth of its posterior

articular end. The quadrato-jugal is of considerable size, extend-

ing forwards to the level of the posterior angle of the inferior

pedate extremity of the lachrymal. The precise relations of the

bones composing the quadrato-jugal bar can be well seen in

PI. LXI. fig. 3.

The laclirymal is permanently free, columnar in form, with a

laminate or flange-like anterior border, and with expanded

obliquely placed extremities. Its superior or dorsal end is applied

to the under surface of the na?al, and its inner border to the

anterior extremity of the frontal underlying the nasals. Generally

the flange-shaped anterior border is perforated by a foramen, but

this is not a constant character, the foramen being sometimes

converted into a notch. In Pygoseelis, Sphetiiscus, and Aptenodytes
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little, or nothing, of the lachrymal is visible when the skull is

viewed dorsally, either in the young or adult. In CatarrJiactes it

appears as a narrow ledge outside the nasal. This fact, with some
others, serves at once to distinguish the skull of any of the
Spheniscidce from that of any of the Colymhidce, in which this bone
forms a very prominent, outstanding process.

The vomer, which is permanently free, is double, but the two
halves are united along the anterior half of the inferior border

;

the posterior half of the dorsal border of each articulates with the

palatine of its own side.

The palatines underlie the maxillae, and with them extend
forward to within a short distance of the tip of the upper jaw.

Posteriorly, in the region corresponding with the level of the

lachry:nal, the flattened, splint-lilie form becomes greatly expanded,
and turns slightly inwards and dorsally. The anterior border

assumes a more or less scroll- like form and sends forwards along

each half of the vomer a short rod, which apparently never pro-

jects beyond the level of the anterior border of the mesethmoid.
The outline of the posterior border varies slightly in the different

genera and species.

The pterygoid is rod-shaped, greatly expanded and flattened

distally. Like the palatine, it differs slightly in shape, and is

accordingly of some help in identifying species and genera. In
young birds, and in young birds only, it is continued from the
articular end of the palatine, forwards over its dorsal border, in

the form of an elongated triangular rod of bone, terminating in an
acute point over the extreme postei'ior extremity of the vomer
(PI. LXI. fig. 3). Almost immediately behind the posterior end
of the palatine, this anterior portion of the pterygoid becomes
segmented off from the main body of the bone, and later, a perfect

arthrodial joint is formed. Meanwhile, the triangular anterior end
has fused with the palatine, making it appear that the joint at the

distal end of the pterygoid is a true palato-pterygoid articulation.

There is nothing to show that the joint is secondary, and that it is

formed by the unequal segmentation of the pterygoid itself.

In some other forms this pterygoidal segmentation takes place

at the level of the posterior border of the palatine, instead of a

little caudad of this.

This anterior segment has been frequently described and figured,

in many different groups, by the late W. K. Parker, as a meso-
pterygoid. A short time ago I gave a brief description (13) of

what seemed to me to be the real significance of this stylet, not
knowing then that this had been more or less clearly grasped by
Menzbier (11). His description is, however, somewhat meagre,
and neither here nor in his figure does he hint at the segmentation
of the pterygoid which eventually takes place, though he must
have been perfectly well awai-e that such a process occurred.

As Menzbier has pointed out, the relations of these parts which
exist temporarily in the Penguin obtain permanently amongst the

Katitse. Dromcuus and Wiea furnish two admirable examples. In
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the former, the pterygoid takes the form of an obliquely placed,

flattened lamina tapering to a point forwards. The ventral border

of its anterior half rests upon the flange-like projection from

the dorsal border of the posterior limb of the paired vomer : the

two becoming, in the adult, entirely fused so as to leave no trace of

the line of their union.

In Rhea it is of exactly the same shape anterioi'ly as the small

splint in Splieniscidaj, and runs forward along the dorsal border of

the posterior eud of the vomer, just as, only to a greater extent, it

does in the young Carinate skull. In the case of Rhea, however,

the inferior surface of this eud of the pterygoid is grooved, and

into this groove the postero-internal angle of the palatine and the

outer superior border of the posterior limb of the vomer are received.

That this " bemipterygoid " ', as I propose to call this anterior

segment of the pterygoid, in the Carinatse, is a part of the true

pterygoid, and that it represents an earlier phase when the relations

between the pterygoid and vomer « ere precisely similar to what

obtains amongst the Eatitse and Tiuaiuous at the present day, is

highly probable. Originally then, in the " Carinatse," as in the

" Eatitae " now, the pterj'goid terminated in a point restiug on

the vomer and was unsegmented ; since, it has divided into an

anterior and a posterior moiety, a joint forming between the seg-

ments. The pterygoid of the adult represents only the posterior

and larger portion, the anterior having fused with the palatine.

This state of things may probably be interpreted as the result of

mechanical stress causing a fracture at the weakest part of the bone,

such stress being brought about by the shifting of the palatines

towards the middle line from their originally dromseognathous

position.

Prom the relations between pterygoid and vomer, we may turn

profitably to the relations between pterygoid and palatine.

In the Eatitae, as repi-esented by Dromans and Rhea, the palatines

are more or less triangular in form and do not extend forwards

beyond the level of the posterior border of the maxillo-palatine

processes. In the Carinatse they extend forwards by means of

a rod-like spbnt nearly to the tip of the upper jaw.

In Dromanis the palatine is attached to the outer border of the

dorsal surface of the posterior limb of the vomer on each side, and

is not in any way connected with the pterygoid. Thus, on a

ventral view of the skull, the vomer is continued directly back-

wards to the pterygoids, its two posterior hmbs forming with each

of the latter a continuous bar. In Rhea the anterior half of the

internal, or mesial, border of the palatine articulates with the

posterior limb of the vomer of that side, the posterior half with

the pterygoid. Thus the vomer appears to be entirely separated

from the pterygoid by the palatine. Moreover the latter is being

1 For this word I have to thank Prof. 6. B. Howes, F.E.S., of the Eo3al

College of Science, whose aid I sough t after having failed to coin a name to my
own satisfaction.
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slowly brought into relation with the parasphenoidal rostrum. 1£

the palatine be carefully removed, however, the spine-like anterior

end of the pterygoid will be found to run along the superior

border of the posterior limb of the vomer, though for a short

distance only. The condition of things which obtains here between
the pterygoid and vomer permanently is represented, more or less

perfectly, for a short time in the life-history of many, if not all,

Carinatse.

But to return to the palatines. In Carinatse more or less

of the anterior region of the internal border of each palatine

articulates with the vomer—which, though still paired, is generally

more or less blade-shaped, and not, as in the Eatitae, depressed
and laterally expanded ; the remainder, meeting its fellow of the

opposite side below the parasphenoidal rostrum, runs back to

articulate with the pterygoid. Thus, in a ventral view of the
skull, the vomer lies wedged in between the palatines and appears
to be far removed from the pterygoids, having apparently been
thrust forwards by the approximation of the palatine toward
the middle line. Seen dorsally, however, in the young skull, the
internal palatine border is found to be still in part connected
with the vomer and in part with the pterygoid, as in Bhea—the
connection being made by means of the hemipterygoid. If this

connection is now in a vanishing quantity, it still undeniably
exists.

The Mandible.—All the elements which take part in the formation
of the lower jaw are present (PI. LXI. figs. 1 & 3). The relations

between the coronoid and splenial most nearly resemble those of

the Crocodilia amongst the Eeptiles, the coronoid lying behind
the splenial. In its elongated form and superior size, however,
the coronoid differs from all the Reptilia, and resembles the rest

of the Aves. Within the Class, the form and relations of these
two bones one to another and to the neighbouring parts vary
slightly, and may prove to be characters of some value in systematic
work. In a young Gatarrhactes chrysocome, as shown in PI. LXI.
fig. 1, the coronoid extends from beldnd forwards as far as the
middle of the ramus. Its posterior end is expanded and closely

applied to the articular, from which, however, it can be clearly

distinguished. The splenial is a large lozenge-shaped lamina
lying in front of, and below, the anterior end of the coronoid.

The greater part of its superior border is overlapped by the
dentary. The articular is wedged in between the posterior ends of

the coronoid, on the inside, and the supra-angular and angular, on
the outside. The supra-angular runs forwards to join the dentary
at about the middle of the ramus. It is perforated, rather behind
its middle, by the posterior lateral vacuity. The angular underhes
the supra-angular, and forms the inferior border of the jaw from
the dentary backwards ; it appears on the inside, where it overlaps
the coronoid for some considerable distance. Its extreme anterior

end is concealed on the inside by the splenial, on the outside by
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the dentary. The form of the dentary supra-angular suture has

been described in the adult (see p. 965).

iv. The Veetebbax Column.

The vertebral column is singularly uniform iu cliaracter

throughout the group. The cervicals are peculiar chiefly on account

of the great development of the metapophyses and hyperapophyses

of certain vertebrae.

The thoracic vertebrae are opisthoccelous and somewhat closely

resemble those of Phalacrocorax, from which they may be distin-

guished by the great development of the styloid processes, seated

on the anterior border of the trausverse process midway between
the capitular articulation for the rib and the centrum. The
synsacral hypapophyses found in Phalacrocorax are absent in the

Penguins.

The synsacrum is a dense bony mass which remains unanchy-
losed with the innominate bones throughout life. On a ventral

view, the lumbar swelling is seen to be very large. The outer ends

of the last thoracic and the first two lumbar vertebrte fuse together

to enclose a pair of holes on each side : behind, in the middle

of the lumbar enlargement, are seated a pair of short, thick

parapophyseal elements abutting against the ilium. The renal

fossa cannot be definitely separated into anterior and posterior

portions. The true sacral vertebrae are not, in very old specimens,

easy to make out : they are enclosed iu the hexagonal mass lying

opposite the acetabulum and ilio-ischiadic foramen. Three
vertebrae take part in the formation of this mass, of which the

2nd and 3rd represent the two prinoitive sacrals. From 1 to 3 of

the caudals may be included in the synsacrum, according to age.

None of the synsacral vertebrae bear hypapophyses. Dorsally,

the region of the synsacrum, between the hexagonal sacral mass
and the first pair of parapophyseal elements anterior to this, is

much expanded. In the complete pelvis this lies immediately

cephalad of the acetabulum. In the region behind this it is more
or less constricted. The synsacrum is composed of from 12-14
vertebrae. The pygostyle (PI. LXI. fig. 5) is composed of about
6 vei'tebrae, the neural spines of which run dix'ectly forwards and
parallel with the vertebrae and overlap tlie spine next in front.

The vei'tebrae cannot be generically distinguished.

There are from 9-10 pairs of free ribs. The first two pairs

are those of the cervico-thoracic vertebrae. Of these, the first

takes the form of an elongated bony style; the second I'epresents

a complete dorsal rib, but has no sternal segment, and bears an
uncinate process. The remaining ribs increase in length and
slenderness from before backwards, and all but the last bear

uncinates. These, in the 1st to 4th ribs, are very long and broad.

There is frequently, perhaps always, an extra pair of sternal ribs

closely attached to the posterior border of the sternal segment of

the last thoracic rib.
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V. The Pectoeai, Girdle and Steentjm.

The pectoral girdle of the adult Penguin is of the same general

form throughout the group.

The coracoid is a stout bone, typically about half as long as the

sternum. The precoracoid is large iu all. In an example of

Pygoscelis papua it extends almost the whole length of the coracoid.

The supracoracoid foramen is complete in all but Aptenodiites and
Pygoscelis. The acrocoracoid is fairly well developed ; in Pygoscelis

and Spheniscus magellanicus it forms a conspicuous, downward and
inwardly projecting spur.

The form of the scapula is unique, being of great length and
shaped like a scimitar ; the convex border is dorsal, the concave
ventral. In Aptenodytes and Pygoscelis it is sharply truncated

posteriorly ; in Spheniscus and Eudyptula the inferior angle of this

posterior border is rounded off, so that the free end of the bone
assumes a somewhat pointed form. That of Catarrhactes can be
more or less distinguished from that of Spheniscus by the greater

curvature of its superior border, and the acute angle formed at

the hinder end of the inferior border, giving the scapula a truncated
appearance posteriorly, similar to that of Aptenodytes. In
C ch7'ysolophus, however, this is less marked, and makes it some-
what difficult to distinguish from the scapula of Spheniscus.

There is a well-marked acromial process for the articulation of

the free end of the clavicle.

The /wrcwZa is U-shaped and much curved, its convexity looking
forwards and downwards. There is no hypocleideum. Its free end
forms a slight roughened expansion for articulation with the
acromial process of the scapula. Ventrad of this is a more or less

oval irregular surface for articulation with the acrocoracoid. Prom
the level of this articulation downwards, the limbs of the furcula

are laterally compressed, but they gradually take on a rounded form
as they approach the symphysis.

The sternum is about half as broad as long, with a pair of notches
posteriorly. The keel in all cases projects beyond the corpus
sterni. In Aptenodytes this is a very marked feature indeed, the
anterior border sloping obliquely forwards and downwards for

about one-sixth of the total length of the sternum. In all but
Aptenodytes there is a well-marked spina externa. This is more
or less marked by the forward continuation of the keel. In some
it is well marked. In Aptenodytes the anterior border of the keel
passes directly into the corpus sterni. The form of the spina
externa and of the anterior border of the keel is very variable,

even among species of the same genus, so that no value can be
placed on it as a systematic factor. There is no spina interna.

The anterior lateral processes project forwards and outwards, the
base of each on either side runs from the inner end of the coracoid

groove outwards to the external border of the corpus sterni.

Along this border, at the point where the two regions may be said

to meet, is placed the articular surface of the sternal segment of
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the 1st thoracic rib. There are altogether 6 of these articular

surfaces.

The coracoid grooves are widely separated in the median line
;

the " dorsal lip " is represented by a slight projection near the

inner end, and the " ventral lip " by a somewhat more developed

process near the outer end, of the groove. The groove is slightly

curved, its convex surface being ventral, fairly wide, and deep.

The posterior iatei-al processes are of great length in ApUnodytes
and Pygoscelis, longest in the latter, where they may exceed the

coracoid in length. They are slightly curved (outwardly), and
tend to meet in the middle line behind the metasternum through-

out the group. Only in Catarrhactes cJirysolophus and Eudyptula

minor are they so curved as to make the width across from the

process of one side to that of the other so great as to be equal to

{Eudyptula) or greater than {Catarrhactes) that across the anterior

lateral processes. The width of the posterior lateral processes

themselves varies slightly. From near the middle of each process

there arises a stroug ridge, which runs forwards to terminate in the

lateral border of the corpus sterni ; which, it should be remarked, is

bent, or reflected downwards to form a wide overhanging ledge

on each side of the sternum. Tlie metasternum is variable in

shape, being either pointed or rounded in form.

The sternum remains as a single cartilaginous plate with a low

median keel till long after the coracoids and scapula have ossified.

In a half-grown A. forsteri in the Collection, the sternum is

represented by a pair of rhomboidal plates fused in the middle

line from before backwards to the posterior third, where they

remain widely separated. The keel is very feebly developed, and,

as in Steganopodes, is produced far forwards beyond the level of

the sternum, and tapers rapidly backwai-ds to disappear in the

neighbourhood of the sternal cleft just referred to.

vi. The Pelvic Gikdle. (Fig. 1, p. 979.)

The pelvis of the Impennes is not readily comparable with that

of any other group. Its most distinctive character is the great

backward lotatiou of the innominate bone. This is readily seen

if the pelvis is held so as to bring the synsacrum to the vertical.

A line drawn through the pre-ilium and pubis would describe an
angle of about 25°. Both external and internal borders of the

pre-ilium are greatly hollowed immediately in front of the aceta-

bulum. The ilio-ischiadic foramen never greatly exceeds the

acetabulum in size. The obturator foramen is never complete. The
pubis {pb.) never greatly exceeds the ischium (i's.)in length, is nearly

or quite straight, and runs parallel with the ischium, leaving a long

obturator fissure. Its free end never turns inwards. The ischium

is fused with the post-ilium, beyond which it projects slightly, and,

like the post-ilium, tapering to a point posteriorly forms a notched

posterior border. The post-ilium is expanded immediately over the

ilio-ischiadic foramen ; behind this it forms a sharp ridge projecting

considerably on either side above the level of the synsacrum.
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Except in Pygoscelis papua, the innominate bones remain widely

separated by, and free from, the synsacrum throughout Ufe. The
pre-ilium in no case quite reaches the fused neural spines of the

synsacrum ; in Aptenodytes the pre-Uia are more markedly separate

than in any other genus.

In a nestling Aptenodytes the acetabulum is bounded, anteriorly

by the pre-ilium, posteriorly by the ischium and pubis. The
ischium bears a share in the formation of the antitrochanter.

The pubis is nearly as broad as the ischium and only slightly

longer ; the post-ilium falls far short of the hinder end of the

ischium, from which it can be easily distinguished by a faint line

running forwards to the ilio -ischiadic foramen. It is noteworthy
that it is not divided by a fissure from the ischium as in the

young of many other birds, or as in the case of the Struthious

birds and Tinamous. This is probably a secondary feature due
to the extreme backward rotation of the ischium and pubis. The
anterior and posterior renal fossae are not sharply defined.

The synsacral foramina in the acetabular region are minute. The
form of the pelvis is very uniform throughout the group : such
points as are of systematic value will be found in the appended
" Keys."

Fig. 1.

Lateral view of the innominate of a nestling Catarrhaotes chrysocome,
to show the separate elements.

ant., anti-trochanter ; ad., acetabulum ; il., ilium ; is., ischium
; pb., pubis.

vii. The Pectoral Limb.

The bones of the wing in the Impennes can only very
imperfectly be distinguished either specifically or generically one
from another. The wing of Aptenodytes can be distinguished
from that of any other genus by its superior size, the humerus
being not less than 4--i inches in length. That of Pygoscelis papua
comes next, being 3-5 in. Except in the slightly superior size of
the pneumatic fossa, the wing of the smaller species of Pygoscelis
cannot be distinguished from that of OatarrJiactes or Spheniscus.
The last two genera are almost indistinguishable one from another.
That of Splieniscus may perhaps be distinguished from that of
Catarrhactes by the size of the ulnare. This, in all, is triangular in
shape, but in Spheniscus only, apparently, is the width of the
base—the postaxial border—but slightly greater than the height

;
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ill other geuera the base of the triangle greatly exceeds the height

from base to apex. Eudyptida is easily distinguishable from the

remaining genera on account of its small size ; the ulna does not

exceed 2 in. in length—the whole wing is under 5 in.

The most striking feature of the wing is the remarkable

compression or flattening, dorso-yentrally, which the bones have

undergone. The sub-trochanteric (pneumatic) fossa of the

humerus is of great size, as in many Anatidae ; in the Penguins,

however, the fossa is non-pneumatic. The pectoral crest does not

project beyond the level of the shaft; the pectoralis major is

inserted into a deep oblong fossa on its ventral aspect. The

coraco-humeral groove is well-marked. The head of the humerus

is reniform, the hilus being ventral. The distal articular end is

obliquely truncate ; the radial and ulnar condyles lie one behind

the other, and from behind the latter the shaft is produced into a

sharp angle, the free border of which is grooved; there is a

second groove dorsad of this perfected by a large projecting upper

lip. In these two grooves run two sesamoids, the form and relations

of which have been frequently described.

In a half-grown nestling of G. chri/socome the 1st metacarpal is

quite separate from the 2nd and tipped with cartilage—representing

the 1st phalanx. The terminal phalanges of the 2nd and 3rd

metacarpals are likewise tipped with cartilage, and similarly may

represent phalanges. The ulnare at this stage is entirely carti-

laginous.

viii. The Peltic Limb.

The most characteristic feature of the pelvic limb is the

distinctness of the three metatarsals, usually merged together into

a longer or shorter single cylindrical shaft. In the Penguins 3

metatarsals are always distinguishable, separated one from another

by grooves more or less deep. On either side of the 3rd meta-

tarsal, on anterior view, lie 2 foramina ;
just below the insertion for

the tibialis anticus these pass through to appear just below the bases

of the two more or less distinct calcaneal ridges. The form of the

tarso-metatarsus in the Impennes is closely approached by that of

Fregata (a Steganopodous bird) ; but it can easily be distinguished

therefrom by the fact that in Fregata the 2nd trochlea is longer

than the 3rd and is directed backwards, and by the presence of

a foramen at the distal end betw een the 3rd and 4th trochleae.

In Sphenisd this foramen is wanting, and the 2nd trochlea is

shorter than the 3rd and is not directed backwards. It has been

suggested that this distinctness of the metatarsals in the Impennes

is pseudo-primitive and probably induced by the plantigrade habit

of walking. The Penguins are, however, not plantigrade ; and it is

a significant fact that both in this group and in Fregata the legs

are comparatively little used for the support of the body. Thus

it is possible that on this account the metapodial region may have

retained a nearer approach to the primitive condition than in

other forms. They represent a halfway stage between the
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primitive, completely separate metatarsals on the one hand, and the

highly specialized " cannon bone " on the other, where the three

metatarsals are all merged to form a single shaft.

The total length of the tarso-metatarsus is about one-fourth that

of the tibio-tarsus. The hypotarsus is simple, consisting of an

ecto- or an eeto- and entocalcaneal ridge, but they are never more

than low prominences.

The tibio-tarsal shaft is perfectly straight, and about one-fifth

longer than the fibula. Eeto- and entocnemial crests are well-

developed in the adult, but there is no trace of them in the

half-grown C. catarrhactes from which this description was

taken.

The shaft of the femur is very thick, its length about twice that

of the tarso-metatarsus. Like all the other bones of the leg, it is

non-pneumatic.

ix. SuilMAEY.

Mr. Grant (10) and I both find it necessary to divide the

Order Impennes into 6 genera {cf. p. 982). Of these, Eudyptula

appears to represent the least specialized form of the whole group,

and probably lies nearest the ancestral stock. The diagram

(fig. 2) is intended to express, as nearly as may be, the possible

relationship of the various genera one to another. As has been

already pointed out by Gadow (7) and Beddard (1), the group as

a whole seems to be most nearly related to the Tubinares.

Fig. 2.

f^^OJi

/efTOC^^-i

Diagram showing the probable relationships of the various genera

of the Family SpheniscidEe.

I am unable to distinguish the skeleton of Catar-rTiactes pachy-

rhynchus from that of C, clirysocome. C. sclatei-ianA. C. schlegeli are

not yet represented in the collection of skeletons. Skeletons of

Spheniscus humholdti and /S. mendiculus are also wanting.
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X. Key to the Osteology of the Impeitnes,

based on characters of the adult skeleton.

A. Skull (Plates LIX.-LXI.) '.

Beak never hooked ; nares pervious, holorhinal ; basipterygoid processes
absent

;
palate schizoguathous ; vomer blade-sbaped, paired, the two halves

united along the antero-ventral border, never anchylosed with the palatines
;

palatines broad and flattened posteriorly
;
pterygoids expanded into flattened

laniinsB distally, never rod-shaped ; interorbital septum perforate; with deep
supra-orbital grooves ; lachrymal free, never contributing to form the supra-
orbital grooves, and without conspicuous squamoso-parietal wings when the skull

is seen dorsally, its lower limb pedate, articulating with the quadrato-jugal bar

;

maxillo-palatine processes in the form of slender curved rods, never laminate.

Key to the Genera.

A. Posterior region of the temporal fossa not extending on to the cerebellar

prominence ; the squamoso-parietal wing bounding the fossa posteriorly,

terminating on the cerebral dome at or below the level of a long transverse
lambdoidal ridge ; coronal ridge absent.

a. Quadrato-jugal bar greatly curved.

a'. Supra-orbital ledge feebly developed, decreasing in size from behind
forwards and becoming obsolete at the level of the frontal end of the
nasal bones ; supra-orbital grooves closed posteriorly by a strong
bony wall

;
posterior ends of nasal processes of premaxilla separate

one from another and from the nasals throughout life. . . Aptenodytes.

h'. Supra-orbital ledge greatly developed, with its free edge flattened

dorsally.

a" . Width of coronal ridge much exceeding the width across nasals

between lachrymals ; squamoso-parietal wings feebly developed
;

posterior region of temporal fossa shallow.

a^. Nasal processes of the premaxilla slender, free posteriorly one
from another and more or less easily distinguishable throughout
from the superior limb of the na.sals ; inferior border of the

squamosal prominence longer than that of the parcccipital

process ; width of supra-orbital groove exceeding the height of
the vertical axis of the foramen magnum ; lower jaw with the
inferior limb of the posterior (caudad) end of the dentary with a
straight superior border Fygo&celis.

b^. Nasal proces.ses of the premaxiUa conspicuously thickened, fused
posteriorly more or less completely one with another and with
the superior limb of the nasal ; inferior border of the squamosal
prominence less than that of the paroccipital process ; width of
supra-orbital groove less than the vertical axis of the foramen
magnum ; lower jaw with inferior limb of posterior end of
dentary short and deep, and with a strongly pronounced sinuous
free border Catarrhactes.

b". Width of coronal ridge not exceeding width across nasals between
the lachrymals ; squamoso-parietal wings well developed

;
posterior

region of temporal fossa wide and deep ; nasal processes of pre-
maxilla slender, free posteriorly one from another and from the
superior limb of the nasals ; inferior borders of squamosal pro-
minence and paroccipital process equal ; width of orbital groove less

than height of vertical axis of foramen magnum ; lower jaw having
the inferior limb of the posterior end of dentary produced far back-
wards, and with a strongly arched sujDcrior border... Mcgadyptes.

^ Of the Keys appended, that of the skull expresses the systematic
arrangement adopted in this paper. The rest are designed not for systematic
work, but for the purpose of facilitating the identification of the different parts

of the skeleton when isolated.
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b, Quadrato-jugal bar slightly curved.

c'. Supra-orbital ledge nearly obsolete, not extending far beyond the base

of the postorbital process ; supra-orbital groove shallow, bounded
posteriorly by a bony ridge Etidyptes,

B. Posterior region of the temporal fossa very deep, extending mesially on to

the cerebellar prominence, separated dorsally from its fellow of the

opposite side by a median sagittal ridge; transverse lambdoidal ridge

absorbed by the squamoso-parietal wings, which are largely developed
;

with a coronal ridge distad of the sagittal crest Spheniscvs.

Key to the Species.

Aptenodttes.

a. Upper jaw slightly longer than the cranium (4 in.) ; squamoso-parietal wings
almost obsolete ; coronoid of lower jaw long, extending far forwards above
middle of splenial, terminating near the middle of the jaw. A. forsteri.

b. Upper jaw markedly longer than cranium, more than 3 ; squamoso-parietal

wings extending nearly the whole height of the temporal fossa ; coronoid

short, not extending beyond the posterior ^ of the jaw ... A. patagonicus.

PXGOSCELIS.

a. Dorsal border of free edge of supra-orbital ledge of great breadth (PI. LIX.
fig. 2) ;

posterior region of temporal fossa moderately deep : total length
of skull 6 in F. papua.

h. Dorsal border of free edge of supra-orbital ledge about "1 to -2 in width

;

skull less than 5 in. long ; interorbital region of frontal immediately behind
nasals reduced to a slender ridge dividing the supra-orbital grooves.

a'. Upper jaw not greatly depressed, markedly lorgerthan cranium
;
ptery-

goids longer than vomer ; length of anterior nares equals width across

skull behind the postorbital processes P. antarctica.

b'. Upper jaw markedly depressed, equal to or less than cranium in length
;

pterygoids equal vomer in length ; length of anterior narial aperture much
less than width of skull behind postorbital processes. P. adelicB.

Cataeehactbs.

a. Inter-orbital region of frontals behind the nasals forming a broad ridge.

a'. Size smaller, not exceeding 4-3 in | ^- '^hrysocorm

[ (J. pacnyrhynchus.

b'. Size larger, not exceeding 4-6 in C. chrysolophus.

ElJDTPTIJLA.

a. Skull 3-5 in.; transverse lambdoidal ridge equals length of narial aperture.

E. minor.

b. Skull 3-8 in.; transverse lambdoidal ridge less than length of narial aperture.

E. albosignaia.

Sphbniscus.

a. Squamoso-parietal wings greatly developed, superiorly separated from the
coronal ridge by a long and often wide sagittal ridge ; cerebellar dome not
well developed ; supra-orbital ledge sharply truncated anteriorly in the
region of the posterior ^ of the supra-orbital groove... S. demersus.

b. Squamoso-parietal wings well developed, superiorly running forwards so as
nearly to join the coronal ridge ; supra-orbital ledge obsolete.

S. magellanicus.
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B. Vebtebe^.

All the presyasacral vertebrae are free ;
all the thoracic vertebrse are opiatho-

ccbIous ; all the cervicals, save the atlas and axis, have a bony carotid canal,

formed by an outgrowth from the lower surface of the anterior zygapophysis

which extends downwards to tlie capitulum of the cervical rib ; there are eight

caudals, not including the pygostyle, which is made up of about six vertebrae.

Key to the Genera.

A. Neural spines on 2-6 ; 5-9 with elongated cervical ribs ; 2-4 with

moderately large hyperapophyses
;
12-14 with large metapophyses ; last

cervical and first dorsal with 1 to 3 bifurcate hypapophyses. Aptenodytcs.

B. Cervicals 4-1 1 with elongated ribs, on 4 and 5 in P. fmniata extending

back to the end of the centrum ; 2-5 with very long hyperapophyses
;

12-14 with much elongated metapophyses ; last cervical and first 4
thoracic vertebris with bifurcate hypapophyses Pygoscelis.

C. Cervicals 4-9 with elongated ribs; 2-5 with elongated neural spines;

2-8 with much elongated hyperapophyses decreasing from before

backwards ; 1 1-12 with elongated metapophyses ; first and second

thoracic vertebrre only with bilurcate hypapophyses Catarrhactes.

D. Cervical ribs of 5-8 vertebrse only conspicuous ; in vertebras anterior

and posterior to these, the rib scarcely projects beyond the lateral and
ventral laminae forming the carotid canal ; hyperapophyses on 3-6

;

metapophyses of posterior cervicals (12-13) not greatly elongated

;

hypapophyses of last cervical and 1-3 thoracic vertebrae bifurcate.

f Spheniscus.

\ Eudyptula.

The vertebral formula is:—
Ct. 13 ; Cv. th. 2 ; Th. 5+1 ; Lb. 4 ; Lb. sc. 4 ; Sc. 2 ; Cd. 1+9 =41.

6 10

C. Steenxtm and Pectoral Girblb.

Corpus sterni half as broad as long, with a pair of notches posteriorly, a spina

externa, and with the keel projecting forwards beyond corpus sterni
;

pre-

coracoid and acrocoracoid large ; scapula of great breadth and truncated
posteriorly.

Key to the Genera.

A. Length of coracoid equal to distance from anterior border of corpus sterni

to the middle of the posterior lateral process ; lengdi of posterior lateral

process less than that of coracoid ; anterior border of keel projecting far

forwards Aptcnodytes.

B. Length of coracoid less than the distance from anterior border of sternum
to middle of posterior lateral process.

a. Posterior lateral process equal to or longer than the coracoid ; supra-

coracoid foramen rarely complete Pygoscelis.

b. Posterior lateral process less than coracoid ; supraeoracoid foramen
complete.

a' . Length of sternum more than 3 in.

a". Posterior end of scapula truncated ' Catarrhactes.

b". Posterior end of scapula rounded tipheuiseus.

b' Length of sternum not exceeding 3 in Eudyptula.

' The form of the scapula in C. chrysolophiis closely approaches that of
Spheniscus, from which genus the sternum and shoulder-girdle of this species

can be easily distinguished by reason of the great width across the posterior

lateral processes (see p. 978).
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Key to the Species.

Aptenodttes.

a. Size larger ; sternum 12 in. ; sternum and coracoid 15"7 in. A. forstcri.

b. Size Bmaller ; sternum 9"5 in. ; sternum and coracoid 12 in. A. fatagonicui.

Cataebhactes.

a. Width across posterior lateral processes less than that across anterior lateral

processes f C. chrysoeome.

\ C. pachyrhynchtis.

b. Width across posterior lateral processes greater than across anterior lateral

processes C. chrysolophts.

Sphektscus.

a. Size larger ; sternum not exceeding 5"10 in. measured from between coracoid

grooves to free end of posterior lateral processes ; length of scapula less

than corpus sterni 8. Tnagellanicus.

h. Size smaller ; sternum not exceeding 5 in. ; length of scapula equals that of

corpus sterni S. de/uersus.

EUDTPTTJLA.

a. Width across anterior and posterior lateral processes equal. E. minor.

b. Width across anterior lateral processes greater than across posterior lateral

processes E, albosignata.

D. Peltic Girblb (p. 978).

Key to the Genera.

A. Length of ischium greater than width of pelvis across antitrochanter.

a. Synsacrum very wide in front of acetabulum and greatly constricted in

the region of the ilio-ischiadie foramen ; the ends of the sacral ribs

partially filling up the ilio-ischiadic foramen
;
pre-ilium very long and

attenuated, more than twice width across pelvis at acetabulum ; ischium
longer than post-ilium

; pubis with the free ends directed slightly

downwards Aptenodytes,

b. Synsacrum only slightly constricted in region of ilio-ischiadic foramen

;

ends of sacral ribs not constricting size of the ilio-ischiadic foramen

;

anterior end of pre-ilium with a strongly curved outer border.

a'. Length of pre-ilium twice that ofwidth of pelvis across antitrochanter ;

distance from posterior border of the ilio-ischiadie foramen to the
ilio-ischiadic notch at the posterior border of the innominate much
greater than width of widest part of synsacrum Pygoscelis.

b'. Length of pre-ihum less than twice width of pelvis across antitrochanter ;

distance from posterior border of ilio-ischiadic foramen to ilio-ischiadic

notch equal or nearly equal to width of widest part of synsacrum.

a". Dorsal surface of synsacrum with the median ridge feebly developed
in the acetabular region Catarrhactes,

b". Dorsal surface of synsacrum with a strong median ridge along its

whole length Spkeniscus.

B. Length of ischium not exceeding vridth of pelvis across antitrochanter ; width
across pre-ilium at widest part equals that across pelvis at antitrochanter.

Eudypies.

Pboc. Zool. Soc—1898, No. LXV. 65
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Key to the Spedes.

Catamiilvctes.

a. Width aeross widest part of synsaorum—dorsal view—much greater than

depth of post-ilium from dorsal to ventral border ... C. cliysolophuK

h. Width across widest part of synsacrum equal to depth of post-ilium.

f C. chrusocome.

C. pachyrhynchus.

Pygoscelis.

a. Innominate free ; median synsacral ridge not expanded in region of ace-

tabulum P. adcUm.

h. Innominate fused with synsacrum ; median synsacral ridge expanded in

acetabular region P.papua.

Aptenodttes.

a. Size larger ; total length 9"7 in. ; synsacrum not greatly constricted in anti-

trochanteric region A.forsferi.

h. Size smaller, not exceeding 8"5 in. ; sjaisacrura much constricted in antitro-

chanterie region A. 2)ata^onicus,

EXJDYPTUXA.

a. Size larger, not exceeding 3-4 in E. alhosignata.

h. Size smaller, not exceeding 3 in E. minor.

Sphenisctjs.

a. Pre-ilium truncated anteriorly 8. dewersus.

b. Pre-ilium rounded anteriorly S. magellanicus.

E. Pectoral Limb.

All the bones much flattened dorso-veutrally ; humerus with a large, non-

pneumatic fossa at its proximal end, obliquely truncated distally, and grooved

for large, ossified sesamoids ; iilnare of great size, and more or less triangular

in outline ; Mc. I. fused with Me. II., and without phalanges.

r. Peltic Limb.

Width across the tarso-metatarsus nearly as great as the length. Metatarsals

more or less perfectly separated one from another by grooves ; no ectotrochlear

foramen ; 2nd trochlea shorter than the 3rd, and not directed backwards.

Key to the Genera.

A. Anterior face of tarso-metatarsal region (proximal end) flattened, not

scooped out so as to be overhung by the fused tarsals ; interosseous

metatarsal foramina large and conspicuous ; of the three metatarsals the

median is distinctly the shortest ; entocalcaneal crest distinct ; ento-

and ectocnemial crests well developed and enclosing a deep gorge ; ecto-

enemial crest directed forwards and running down shaft as far as upper

third of fibular ridge ; insertion of tibialis auticus marked by a slightly

hollowed oval scar in upper third Met. Ill Aptenodytes.

' B. Anterior face of tarso-metatarsal region (proximal end) slightly de-

pressed ; interosseous metatarsal foramina small ; intermetatarsal

grooves shallow ; of the three metatarsals the III. is the shortest ; cal-

caneal crests obsolete ; ectocnemial crest directed outwards, not continued

down the shaft ; ento- and ectocnemial crests do not enclose a deep

gorge Pygoscelis.
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0. Anterior face of tarso-metatarsus (proximal end) markedly depressed or

scooped out ; interosseous metatarsal foramina small.

a'. Inner intermetatarsal groove very shallow, outer deep ; ectocnemial crest

small, directed outwards ; eeto- and entocnemial crests not enclosing

a deep gorge as in A'ptenodytes ; ecto- and entocalcaneal crests

moderately developed Catai-rhactes.

b'. Inner and outer intermetatarsal grooves deep and long ; inner and
middle metatarsals laterally compressed, with a distinct tubercle for

the tibialis anticus ; ento- and ectocnemial crests enclosing a deep but
short gorge Spheniscus.

c'. Intermetatarsal grooves distinct ; ento- and ectocnemial crests slightly

developed, enclosing a narrow and not very deep gorge . . Eudyptes.
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EXPLANATION OF THE PLATES.

Plate LIX.

c.p.= cerebellar prominence, dome. ^.= palatine,

c.r.= coronal ridge. s.c. =sagittal crest.

^.=lachryraal. S5'.p.r.=squaitioso-parietal ridge.

?j.= nasal. <./.= temporal fossa.

n. /)»ix.= nasal process of premaxilla.

The Dorsal Aspect of the Skull.

Fig. 1. The skull of Spheniscus magellanicus Forst., to show the great size of

the temporal fossa and of the squamoso-parietal wings ; the sagittal

crest, coronal ridge, and the slight development of the supra-orbital

ledge.

Fig. 2. The skull of Pygoscelis papua Forst., to show the great development

of the supra-orbital ledge, the free nasal processes of the premasiUa,

the form of the temporal fossa, and the lachrymal.

Fig. 3. The skull of Apfcnodytes patagonica Forst., to show the supra-orbital

ledge, the free nasal processes of the nasal processes of the premaxilla,

the shallow temporal fossa, and great width at the transverse lamb-

doidal ridge.

Fig. 4. The skuU of Eudyptula alhosignata Finsch, showing the almost

complete absence of a supra-orbital ledge and the form of the

temporal fossa.

Fig. 5. The skull of Catarrhactes chrysocome Forst., to show the form of the

supra-orbital ledge and of the temporal fossa.

Plate LX.
ff.= angulare. p.o.^.=postorbital process.

a.o./).=antorbital plate. ^.^.=paroccipiial process.

c.^.= cerebellar prominence, ^»ia;.= premaxilla.

(:i.s.=dentary suture. ^i;.= pterygoid,

i.o.s. =iuterorbital septum. 5=quadrate.

Z.=lachrymal. v—^omev.
y3.= palatine.

The Lateral Aspect of the Skull.

Fig. 1. The skull of Eudyptula alhosignata Finsch, to show the temporal

fossa, the slightly curved quadrato-jugal bar, and the dentary suture

of the mandible.

Fig. 2. The skull of Catarrhactes chrysocome Forst., to show the temporal fossa,

the size of the squamoso-parietal wings, the great curvature of the

quadrato-jugal bar and of the dentary suture of the mandible.

Fig. 3. The skull of Megadyptcs antipodum Homb. & Jacq., for comparison

with that of Catarrhactes, to show the greater size of the temporal fossa

and squamoso-parietal wings and the more slender jaws.

Plate LXI.
Additional letters.

a?s. =ali8phenoid. ;.=jugal.

avg.= angulare. max.

=

maxilla.

ar.— articulare. mes.= mesethmoid.

ant.b.f.

=

anterior basicranial fontanelle. op.= opisthotic.

ft.oe.=basioccipital. p.= parietal.

ht.pl.= basitemporal plate. ^jar.= parasphenoid.

h.s.

=

basisphenoid. pro.

=

prootic.

co>'. =coronoid. s.a.= supra-angular.

d. = dentary. «.o.= supra-occipital,

ep.o. =epiotic. s^.=8plenial.

f.r.= exoccipital. sg'.= squamosal,

./r. = frontal. v.= vomer.

A.p)".= hemipterygoid.

The Skull of the Nestling.

Fig. 1. Inner view of a longitudinal section of the skull of a nestling Catarrhactes

chrysocone, showing the unclosed sutures.

J
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Fig, 2. Ventral view of the skull of a young Pygoscelin papua, showing the

unclosed sutures, the anterior basicranial fontanelle, and basi-

temporal plate of the parasphenoid.

Fig. 3. Lateral view of the outer side of the skull ; note especially the great

distinctness of the squamosal, the prootic and epiotic, the para-

sphenoid, and the hemipterygoid.

Fig. 4. Skull of a nestling Catarrhactes seen from behind. To show the paired

supra-occipital, the exoccipital, and epiotic.

Fig. 0. Pygostyle of a nestling Catarrhactes chrysocoine, showing the separate

vertebrae, which later fuse and make up the " pygostyle."

3. Note on an Anthropoid Ape. By W. L. H. Duckworth,

M.A.J Fellow of Jesus College, Cambridge.

[Eeceived December 13, 1898.]

The specimen under consideration, which is an aged female, was
shipped to this country from the Graboon Eiver, West Coast of

Africa. In placing on record the results of the dissection of this

anthropomorphous ape, T am met with the difficulty of being

unable to refer to it with confidence as either a true Champanzee
{Anthropopithecus tror/loch/tes) or a genuine Gorilla {A. gorilla).

In a communication to the section of General Zoology at the

International Congress recently held at (^"ambridge, I was able

only to mention the difficulty, and time did not allow of any
discussion on the subject. I have therefore ventured to return

to this in rather greater detail, and hope that I may be favoured

with some advice thereupon.

I turn at once to the characters of our specimen, and, to

summarize these characters in the briefest manner, would note

the general size and bulk (stature nearly 1200 mm.). The loss,

consequent on the inadequate method of preservation employed, of

almost all the hair, shows that the colour of the skin is grey, with

black patches where the epidermis is retained, the face and the

dorsal aspects of digits being of the latter colour. The hip- and
knee-joints are much more extensible than in most specimens
of the Anthropoid Apes ; the bmbs and extremities are distinctly

slender.

The ears are remarkably asymmetrical, the upper half of the

right ear being absent. This is probably the result of a bite ; a

simUar condition is present (on the same side) in a Chimpanzee in

the Zoological Museum at Leipzig.

On its arrival the specimen was thought to be a female

Gorilla, the principal reasons, so far as I can ascertain, for the

opinion being the facts of its great bulk and the dark colour of the

face and extremities. But from the first time I saw it, I have had
misgiviugs about the correctness of this view, and these up to a

certain point have been strengthened by further observations.

These doubts were raised by the following features presented by
the specimen :

—

1. The large size of the ear.—Gorillas have usually small ears.

2. The comparative lack of supra-orbital prominence.—This is

marked even in female Gorillas.
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3. The comparative breadth of the interorbital space ; which is

great when compared to that of many Gorillas.

4. Characters of the upper lip : the great distance from the base
of the septum nasi to the margin of the hp ; and the absence
of the median furrow which is so marked in many Gorillas.

5. The sleuderness and narrowness of hand and foot.

6. The relatively great development of poUex and hallux.

7. The small size of the teeth ; these are much worn, the third
molars the least ; there are indications that, originally, four
cusps were present in the upper molars. As regards the
lower molars, those of the third pair show comparatively
little wear, and have three large and two subsidiary cusps.
The average transverse diameter of the crowns of the

molar teeth is 10-4 mm. as against 14 mm., which is the
corresponding average in the skull (at Cambridge) of an
undoubted female Gorilla. \_Cf. Table I. infraJ]

8. Muscidar system. A plautaris muscle is present in the right

lower extremity. I cannot find any record of this in a Gorilla
up to the present.

Table I.

—

Bimensiotis of Teeth (in millim.).
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outlines are carefully traced from photographs, wiU serve to recall

some of those specimens. I would direct somewhat special notice

to the representation of " Johanna," the large ape at Messrs. Barnum
and Bailey's World's Show. I have made some measurements of

this animal, and hope to be permitted to communicate them at a

future meeting.12 3 4

Outline tracings of the heads of various Apes.

No. 1. Head of a female Gorilla, a stuffed specimen in the Natural History

Museum at Hamburg.
No. 2. Head of a Chimpanzee with ears of considerable size.

No. 3. Head of a Chimpanzee with smaUer ears.

No. 4. Head of Johanna: from a photograph of the Hying animal.

No. 5. Head of the Ape " A," at Cambridge.

No. 6. Head of Aubry's Chimpanzee : from the illustration in the original

memoir, ' Nouvelles Archives du Museum.'

No. 7. Head of an Ape described by Hartmann in the 'Archiv fiir Auatomie,'

1876. In Hartmann's paper it appears as No. 1 in the illustrations,

and is therefore referred to as Hartmann's example No. 1. The
figures Nos. 2 & 3 of the present illustration are taken from the same
communication by Hartmann.

No. 8. Head of Mafuka : from Miitzel's drawing.

In studying the creatures represented in the diagram, I paid

special attention to certain facial features, and in fact, with two
exceptions (Nos. 3 & 4), all the examples are drawn to scale in

such a way that the facial length is constant throughout the

series—a method of illustration which possesses obvious advan-

tages in enabling comparisons to be made. The variety of profile

met with in these animals is the principal point illustrated by this

diagram.

I next proceeded to consider measurements of the face and ears,

the data being represented in Table II. (p. 992) and being provided

by records (in the cases of specimens " Au.," " Maf.," " Liib. H,"
" Liib. W," and " Den."), by spirit-specimens (viz., " B," " A,"
" Cy," " Cr," " H," " T," all at Cambridge), by " Johanna," and by

a stuffed specimen at Hamburg (" Hamb.").
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The features more specially observed were :—the total facial

length and the part contributed to it by the upper lip ; the inter-

orbital and biorbital diameters, and the dimensions of the ears.

Of these dimensions I have constructed indices (Tab. II.) ; and a
comparison of the members of this group as arranged in the
numerical order of the indices is here presented (Tab. III.).

Table III.-
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dimensions (in millim.) of the Ape " A," together with the corre-

sponding figures relating to three undoubted Gorillas at Cambridge,

two of which, however, are immature. And I have added the corre-

sponding figures for "Johanna " for the sake of comparison. Three

indices show marked contrasts between "A" and undoubted

Gorillas.

In comparing " A " with undoubted Gorillas, one may also

specially remark the palmar breadth : this is very much less than

in a Gorilla at Cambridge of rather greater size, viz. " Cy," whereas

the pollex in " A " is much longer than in this Gorilla.

After ascertainiug, however, that, from evidence suppHed by

teeth, by facial features, and by the extremities, our specimen "A,"

while in some respects intermediate, yet resembles the Chimpanzee

rather than the Gorilla, it is not encouraging to find Hartmann

in 1876, after an extended series of observations, pronouncing on

none of these characters as really of specific import. Thus he

states \ for instance, that whereas in Chimpanzees large ears are

the rule, yet individuals with small ears are not unknown, and

in fact he illustrates this (see fig. 3, p. 991) ; whereas again in

Gorillas, though small ears are usual, one sometimes finds examples

in which these appendages are of large size.

But yet on finding the coincidence of so many characteristics

of Chimpanzee as in this animal, one may well be excused

hesitation in continuing to regard the specimen as a Gorilla.

However, it can hardly be described as an ordinary example of

Anthroj)o/)it7iecus troglodytes ; and I am inclined to think, in the

absence of contradictory evidence, that we have here a specimen

of Du Chaillu's Kooloo-Kamba. Its great size gives it some claim

to an intermediate position between A, troglodytes and A. gorilla.

But if an intermediate form, it differs appreciably from members

of another group of intermediate forms which we may call the

Mafuka group, and which is constituted by Mafuka, Johanna, and

Hartmaun's example No. 1 (c/. fig. 7, p. 991).

4. On the Turbinolid and Oculinoid Corals collected by the

Author in the South Pacific'. By J. Stanley Gardiner,

M.A., Gonville and Caius College^ Cambridge.

[Eeceived November 15, 1898.]

(Plate LXII.)

Genus Ehizotrochus.

Bhizotrochus, Milne-Edwards & Haime, Cor. ii. p. 97.

In dredging on the outer slopes of the reef at Funafuti I never

obtained any solitary corals. Mr. Hedley, however, found one

I Zeitschrift fur Ethnologie, 1876.
^ Communicated by W. Bateson, F.Z.S. For previous papers on the

Corals, see P. Z. S. 1897, p. 941, and 1898, pp. 257, 525.
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specimen, which has been identified by Whitelegge with Carifo-

phyllia clavus. The specimen referred to this genus was dredged

by the 'Penguin,' between 150 and 105 fathoms, and found by me
on one of the stones brought up.

1. Ehizoteochus levidensis Gardiner.

Rliizotroclius levidensis, Gardiner, Willey's Zoological Eesults,

pt. ii. p. 162, pi. xix. fig.' 2 (1898).

The specimen of this species obtained by me differs slightly

from the type specimen in the Willey Collection. The outside is

not nearly so much overgrown by organisms, and there is one large

central radicle and six smaller rootlets. The calice is rounder,

and the epitheca and septa are thinner and more delicate. The
primary septa do not run almost horizontally inwards directly from
the edge of the epitheca as in the type, but form thin vertical lines

on the epitheca for about 1 mm. below its edge and then abruptly

broaden. These characters may very probably be due to a quicker

growth, or to the greater depth, the type specimen being dredged

from 40 fathoms.

Funafuti ; 105 fathoms, outside the reef.

Genus Stxlophoea.

Stylopliora, Milne-Edwards & Haime, Ann. des Sc. Nat. ser. 3,

t. xiii. p. 102, and Cor. ii. p. 133.

I have referred the specimens of this genus to eight species, of

which I consider four to be new. The genus occurs locally in

great abundance on the rim of the reef, where the sea breaks. It

is very rare in the lagoon, and was only noted by me on certain

shoals near passages in the reef. The colour of the living colonies

usually varies from a disticct brown to a light yellow.

The specific characters in the genus are extremely unsatisfactory,

and at first sight I was inclined to refer my collection, consisting

of only a few specimens, to two or three species. A careful

comparison, however, with a small number of specimens in the

Cambridge Museum, and subsequentlj^ with the British Museum
collection, showed me that there were a number of very distinct

types. The shape and mode of branching of the colonies is not

generally of much specific value, being, I consider, very largely

dependent on the position of growth. I have hence relied mainly

on the characters of the corallites—the shape and appearance of

the lip if present, the arrangement of the septa and columella, &c.

These characters, while usually varying largely with the position of

the calices in the corallum, are fairly constant, and I have in all

cases noted them for the terminal and side calices of the

branches.

The development of the coenenchyma between the calices usually

increases gradually from the ends to the bases of the branches.

The septa, too, gradually get thicker, and the calices often decrease

somewhat in size, apparently owing to a deposition of skeleton

within the calice-walls.
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2. Stylophoba tlabellata Quelch.

Stylophora flabellata, Quelch, ' Challenge!'' Eeport on Eeet'-Corals,

p. 54, pi. ii. figs. 1-1 b (1886).

I have referred to this species two small fragments which

correspond very closely to the ' Challenger ' specimen in the British

Museum.
Funafuti ; lagoon, 8 fathoms.

3. Stylophoba digitata Pallas.

Madrepora digitata, Pallas, Elench. Zooph. p. 326 (1766).

Stylojphora digitata, Klunzinger, Die Korallthiere des Eothen
Meeres, Th. ii. p. 61, pi. vii. fig. 5 and pi. viii. fig. 1.

I have referred to this species a clump, 10 cm. high by 14 cm.

broad, which corresponds fairly well to Klunziuger's description.

The ccenenchyma is covered with long pointed spines which on the

sides of the branches project, especially on the theca over the calice,

forming a moderately acute prominence or hp. At the ends of the

lower branches the theca projects equally around each calice, but

the terminal calices of the longer branches are more or less poly-

gonal and separated only by a thin wall, the fused theca, without

any ccenenchyma. The specimen was living at the extreme edge

of the reef, and it is probable that the longer branches had reached

the low-tide level and were unable to grow further. Some, too, show

a slight tendency to broaden out at their ends.

There are in the terminal calices of the branches six distinct,

smooth, thin septa, which fuse below with the small, styliform but

prominent columella. In the side calices of the branches the

primary septa are always distinct and similar, but the columella

can seldom be seen.

Funafuti ; outer reef.

4. Stylophora septata, n. sp. (Plate LXII. fig. 1.)

The specimen is a colony, about 9 cm. in diameter by 6 cm. high,

of the general form of /S'. digitata, consisting of a number of

branches arising from a common base. The branches are some-

what fused below but free above, ending usually in two or three

small lobes 8-14 mm. in breadth by 4-6 mm. thick.

The terminal calices of the branches are very crowded together,

and there is between them no development of ccenenchyma, which

is, however, well formed between the side calices. The latter are

about -9 mm. in diameter and there are generally 4 in 5 mm.
The upper wall of these calices projects usually for about 1 mm.
into an obtuse lip, which is on the outside, as also is the ccenen-

chyma between, coveued with short, rough, granular spines, which

are often much compressed and arranged in striae.

The calices of the ends of the branches are very deep, \A-ith the

six primaiy septa well developed and with rough edges ; they are

prolonged deep down in the cell to meet a very delicate style-like

projecting columella. The secondary septa between are distinct,
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but little projecting and very thin, while the tertiary septa are

indicated by long flattened spines at the edges of the calices. The
calices of the sides of the branches have the primary septa very
thick and rough at the edges and sides, while the secondary septa

are much broader than in the terminal calices, and the tertiaries

are generally distinct ; the columella is situated low down in these

calices, but can usually be distinguished as a broad, rough, slightly

projecting mass, in the lowest calices much more prominent.

fiotuma ; outer reef.

This species is evidently very closely allied to S. digitata, having
almost precisely the same mode of growth, and may perhaps be
only a variety of it due to a very slow growth owing to its position

on the reef or some other cause. However, the presence of twelve
distinct septa in nearly all the calices and a very obtuse lip are

constant features of difference.

5. Sttlophoea compeessa, n. sp. (Plate LXII. fig. 4.)

Corallum consisting of much compressed, dichotomously branch-
ing stems, which broaden out towards their extremities, where they
bear a number of small lobes. The latter are generally from 1-2
cm. long, and are usually flattened at right angles to the com-
pression of the branches which bear them ; they further, too, arise

almost invariably in the same plane. Some of the branches
immediately below these lobes are 5 cm. in breadth by about 1 cm.
in thickness, and the lobes are generally 1-2 cm. broad by about
6 mm. thick.

The upper edges of the side calices of the branches are generally

well developed, 1 mm. long, and rather acute in shape; on the ends of

the branches and near the attached base there is, however, no such
development. The ccenenchyma is everywhere well developed
except between the end calices of the branches ; its surface is

covered with low blunt granular spines, which may form striations

on the lips of the corallites. The calices are about 1 mm. in

diameter, and there are on the sides of the branches usually 7 in

1 cm.
The terminal calices of the branches have the primary septa

projecting considerably, rough-edged and prolonged below to meet
the small, style-like, very prominent columella ; the secondary septa
are also present as thin, narrow, but distinct lamellse. In the side

calices of the branches both primary and secondary septa are
thicker and slightly exsert ; the tertiaries, too, can be distinguished

by their spinulous upper ends, but within the calices are indistinct.

The columella, however, is thicker and less prominent. Towards the
base of the colony the septa become less exsert ; the primaries are
especially broadened and thickened, and the columella is a very
well-marked style.

Funafuti ; outer reef and 5 fathoms. Two specimens.
The reef specimen has its septa rougher and with more granular

sides than the dredged one ; the columella, too, is larger and less

style-like. Some of the branches approach in form to those of
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S. 2Ml'mata, but the corallites generally have their upper edges
projecting and acute.

6. Sttlophora rtjgosa, n. sp. (Plate LXII. fig. 3.)

Corallum consisting of more or less rounded branches, which at

their summits break up into a number of somewhat compressed
lobes. The branches have a diameter of about 2-2 cm. about 5 cm.

below their apices, while the lobes above are 2 to 3 cm. high, up
to 3 cm. broad by about 1 cm. thick.

On the sides of the branches the upper edges of the calices are

exceedingly well developed, forming very acute prominent lips

about I'l mm. long. The coenenchyma is everywhere well

developed except between the terminal calices of the branches ; its

surface is covered by low blunt granular spines, which may be
very elongated on the edges of the lips of the calices. The calices

are very deep, about 1-2 mm. in diameter, and on the sides of the

brauehes usually 3 in 5 mm.
The primary septa of the terminal calices of the branches are

usually very thin and smooth, fusing below with the thin promi-
nent styliform columella. In the side calices the primary septa are

thicker and rougher, but do not generally project far, nor can the

columella usually be distinguished. There are no distinct secondary

and tertiary septa projecting into the calices, but their positions

are indicated by larger and smaller flattened spinulous projec-

tions between the prominent upper edges of the primary septa,

giving to the lower calices of the stems the appearance as of a

raised edge.

Funafuti ; outer reef. Eotuma ; outer reef. Two specimens.

There are considerable differences between the two type speci-

mens. The lips of the calices are more elongated and broader in

the Funafuti specimen, while the calices themselves are more
crowded and sliglitly larger ; the whole corallum, too, is much less

heavy. These differences are, hovi^ever, I think, due to its more
vigorous and healthy growth. The corallum of the Funafuti

specimen is almost free from boring organisms, while it is in the

Eotuman colony bored through and through by Glione and annelids.

The fractured surface of the Funafuti specimen shows very

well the mode of growth. The separate polyp-tubes can be seen

running at first almost vertically in the centre of the corallum, but

later turning abruptly outwards, after which they do not increase

in size. Fresh polyp-tubes can be seen to be budded off at their

sides, and have from the first almost the size of the adult polyp.

The tabulae are very well-marked and occur in the tubes at regular

intervals of about -5 mm.

7. Sttlophora pistillata Esper.

Stylophora pistillata, Esper, Pflanz. t. i. p. 73, Madr. pi. 60

(1767).
Stylophora pistillnta, Klunzinger, Die Korallthiere des Rothen

Meex^es, Th. ii. p. 62, pi. vii, fig. 3, pi. viii. fig, 2.
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There is one small specimen, which corresponds closely to this

species, which has been excellently described by Klunzinger. The
surface of the ccenenchyma is covered by low rough spines. The
septa and columella closely resemble those of 8. digitata, but are

somewhat rougher. At the ends of the branches, between two of

the lobes, the upper wall of the calice is often more projecting and

somewhat pointed, while generally it is low and vaulted. The
specimen is rather more massive with broader and thicker

branches than those in the British Museum.
Funafuti ; outer reef. •

8. Sttlophora palmata Blainville.

Stylopliora palmata, Blainville, Diet, des Sci. Nat. t. Ix. p. 360

(1830) ; Man. p. 384.

Stylopliora palmata, Klunzinger, Die Korallthiere des Eothen
Meeres, Th. ii. p. 62, pi. vii. fig. 6, pi. viii. fig. 11.

There are two specimens, which cannot be separated from this

species, though neither show any trace of the anastomosis of their

branches, which, however, can scarcely be a feature of specific value.

The one specimen is a branch 8 cm. high, which at the base is

compressed and 3 cm. in breadth ; above it divides up into a

number of very compressed lobes, 2 to 5 em. in breadth by about

8 mm. thick. On the sides of the branches there are seven coral-

lites in 1 cm.; the primary septa are distinct, with generally rather

rough sides and spinulous edges. The columella cannot usually be

distinguished except in the apical calices, where it is smooth and
sfcyliform.

The second specimen (dredged from 30 fathoms) closely re-

sembles the first ; the calices of its base are very small, and
the ccenenchyma between is strongly developed. When first

obtained it was of a green colour, while the species is generally

light brown.

Funafuti ; outer reef and 30 fathoms.

9. Sttlophoea lobata, n. sp. (Plate LXII. fig. 2.)

Corallum consisting of low clumps of thick, often somewhat
compressed branches, dividing dichotomously above into low, broad,

blunt lobes.

The upper margin of the calice is in places prominent and may
be acute or vaulted, but usually the whole edge of the calice pro-

jects in a ring-shaped form. The ccenenchyma, except at the base

of the colony, is not nearly so well developed as in most species ; its

surface is everywhere covered by low spines, arranged in striae

around the calices. The calices are 1-1-3 mm. in diameter and
there are generally four in a space of 5 mm. The terminal calices

of the branches are not crowded and have the ccenenchyma almost

equally well developed between them.
The primary septa are distinct, broad, rough lamellae, which fuse

low down in the calice with the broad, low columella, which is
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never prominent ; the secondary aepta are very little projecting,

but can usually be distinguished. The raised rims of the calices

show much flattened spines, which correspond to the primary,

secondary, and tertiary septa.

Funafuti ; outer reef. Three specimens.

This species resembles S. palmata in form, but shows no sign of

any anastomosis of its branches. The raised character of the whole

edge of the calice separates the species from all previously described

forms. In places the upper edge of the calice may be somewhat

vaulted or even slightly acute, but the whole lip is never as large

or distinct as it generally is even in S. jjalmata.

EXPLANATION OF PLATE LXII.

Fig. 1. Sfylophora septata, X |, p. 996.

Fig. 2. Stylophora lobata, X |, p. 999.

Fig. 3. Stylophora rugosa, X J, p. 998.

Fig. 4. Stylophora comjyressa, X |, p- 997.

5. On some Crustaceans from the South Pacific.—Part III.

Macrura^. By L. A. Borradaile, M.A., F.Z.S.,

Lecturer in Natural Sciences at Selwyn College^ Cam-
bridge.

[Eeceived November 15, 1898.]

(Plates LXIII.-LXV.)

The specimens described in the present paper were collected by

Mr. J. Stanley Gardiner in the Islands of Funafuti (Ellice Group),

Eotuma, and Viti Levu, Fiji. Mr. Gardiner has very kindly

furnished me with notes respecting several of them.

The Funafuti collection contained examples of the following

species :

—

1. ? Periclimenes dance (Stimpson).

2. Coralliocaris hrevirostris Borradaile.

3. Palcemoiulla tndentata, n. sp.

4. Saron marmoratus (Olivier).

5. Athanas snlcatipes, n. sp.

6. Alplieus strenuus Dana.

7. Alpheus parvirostris Dana.

8. AlpTieus collumiamis Stimpson.

9. Alpheus lo'vis Randall.

10. Alpheus frontalis Say.

11. Alpheus prolificus^dXe.

12. Alpheus funafutensis, n. sp.

13. MetaheUms minutus Whitelegge.

14. Callianidea typa H. M.-Edwards.

1 For Parts I. and II., see P. Z. S. Ifi98, pp. 32 and 457.
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In the Eotiima collection were :

—

1. Metajpenceus commensalis, n. sp.

2. Stenopus hispidus (Olivier).

3. Periclimenes sjpinicierus (Ortmauu).

4. Periclimenes rotumanus Borradaile.

5. Conchodytes meleagrince Peters.

6. Saron marmoratus (Olivier).

7. Alpheus strenuus Dana.
• 8. Alpheiis macrochirus Kichters.

9. Alpheiis Icevis Kandall.

10. Alpheus frontalis Say.

11. Alpheus pachychirus Stimpson.

12. Alpheus gracilipes Stimpson.

13. Paribacus antarcticus (liumph.).

14. Panidirus penicillatus (Olivier).

15. Callianidea typa H. M.-Edwards.

From Fiji are :

—

1. Garadina luycJci Hickson.

2. Caradina vitiensis, u. sp.

3. Periclimenes vitiensis Borradaile.

4. Palcemon lar Fabricius.

5. Palcemon sp.

I proceed to the consideration of the several species.

Tribe PEN^IDEA.

Family P E w jE i n .5;.

Subfamily PAEAPEJj-iErNjE.

Genus Metapenveus "W.-Mason <fc Alcock, 1801.

1. Metapen^tjs coMMEis'SALis, n. sp. (Plate LXIII. figs. 1-1 6.)

Definition :
—"A Metapenceus with the rostrum straight, bearing

8 teeth above and none below, fringed underneath with long hairs,

and reaching to the middle of the second joint of the peduncle of

the first antenna ; carapace bearing a median spine at the base of

the rostrum, and infraorbital, hepatic, and pterygostomian spines

;

first antenna with the penultimate joint of the peduncle longer

than the last joint, flagella subequal (?), not so long as the last two

joints of the peduncle (?) ; second antenna with the scale almost

as long as the peduncle of the first antenna ; third maxilliped

reaching the end of the first joint of the peduncle of the first

antenna ; first pair of legs rather stout, with somewhat swollen

chelse, not reaching end of ante-penultimate joint of third

maxilliped ; second and third pairs more slender, with elongate

chelae, second reaching middle of penultimate joint of third

maxilliped ; third exceeding third maxilliped ; fourth and fifth pairs

subequal, reaching middle of wrist (carpopodite) of third pair; in all

Pfioc. ZooL. Soc—1898, No. LXVI. 06
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the legs the carpus the longest joint ; M'ithout a rudiment of the

anterior arthrobranch on the fourth leg (?) ; with the riglit side of

the petasma louger than the left; fifth and sixth abdominal

segments with well-marked dorsal keel, fourth and fifth segments

ending in two spines, sixth in one spine ; telson elongate, triangular,

ending in a point, and armed on each side witli four spines, of

which the last but one is the longest, while the most anterior

is the smallest and the most distant from the rest."

Length of present specimen 42 mm. from tip of rostrum to end
of telson.

Tlie inner flagellum of the first antenna appears to be broken

off near the tip on each side.

The systematic position of this species must remain somewhat
doubtful till the collection of a series of specimens shall render it

possible to decide the branchial formula. So far as could be

ascertained without considerable injury to the single specimen,

this is identical witli that given by AVood-Mason and Alcock [Ann.

Mag. N. H. (6) viii. p. 273 (1891)] for M. conir/er, with the excep-

tion of the absence of the rudiment of an anterior arthrobranch

on the fourth leg. This, however, is also wanting in M. recf-

acutus (Bate). The nearest ally of the new species would appear

to he. M. pliilippinensis (Bate) [' Challenger ' Macrura, p. 261]

;

from which, however, it differs in having an additional tooth on

the rostrum, in the length of that organ and of the antennal scale,

in having the right, and not the left, side of the petasma the longer,

and in the absence of the rudiment of an anterior artlu'obranch on

the seventh thoracic segment.

The living animal is almost transparent, with two or three bright

pink bands. Its habits are most interesting. Mr. Gardiner found

it living in the stomodaeum of a green and yellow actinian, 14 cm.

broad, allied to Discosoma Jiaddoni. Also commensal in the same

actinian was a small fish with bright red and yellow bands,

identified by Mr. Boulenger as Coris greenoughi.

One male specimen from Eotuma.

Tribe STENOPIDBA.

Family S t e bt o p i d .Ti.

Genus SiEwoprs Latreille, 1825.

2. Stenopus hispidus (Olivier), 1811. (Plate LXIII. figs. 2a,

2h.)

Pala'mon hispidus, Olivier, Encycl. viii. p. 6G6 (1811).

Stenopus hispidus, Latreille, Desmarest's Consid. sur les Crust,

p. 227 (1825) ; H. M.-Edwards, H. N. Crust, ii. p. 407 (1837) ;

id. Cuvier's E. An. 3rd ed., Crust, p. 137, pi. 1. fig. 2 ; Dana, U.S.

Expl. Expd., Crust, i. p. 607, pi. xl. fig. 8 (1852); Bate,

' Challeuger ' Macrura, p. 211, pi. xxx. (1881).

The males of this species differ from the females in the form of
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the first abdoiuiual appendage. lu the female this has the last

joint longer than the preceding, narrow and acuminate, and the

preceding joint usually without, sometimes with, one spine at the

proximal end of the inner margin. In the male the same
appendage has the last joint broad and not longer tliau the

preceding, which is armed on its inner margin with oae, usually

with two or thi-ee spines. Further, in the male the first abdoiniaal

appendage is shorter relatively to the rest than in the female.

Five males and six females from Eotuma.

Tribe CARIDEA.

Family A t x i d ^.

Subfamily Aiiiisr^.

&enus CARADiifA H. M.-Bdwards, 1837.

3. Caradina wtcki (Hickson), 1888.

Atya tut/cJcl, Hickson, Ann. Mag. N. H. (6) ii. p. 357, pis. xiii. &
xiv. (1888).

Garadina wijcM, Thallwitz, Abh. Mus. Di-esden, 1890-91, p. 27
(1891) ; de Man, Max Weber's Zool. Ergebn. ii. p. 386, pi. xxiv.

figs. 29-29 Ic.

The single specimen of this species in the present collection has

nineteen teeth on the upper border of the rostrum and eleven

on the lower. It was taken in the Tamavua River, Viti Levu,

Fiji.

4. Caradina TiTiENSis, n. sp. (Plate LXIII. figs. 3, 3 a.)

Definition.—" A Garadina with the rostrum straight, bearing

24 teeth above (none on the carapace) and 9 below, and reaching

to somewhat beyond the middle of the second joint of the peduncle

of the first antenna ; carapace with aa antennal spine and blunt

pterygostomian angle ; first antenna with the last joint of the

peduncle about half the length of the preceding joint, and flagella

subequal ; second antenna with the scale longer than the peduncle
of the first ; third raaxilliped as long as the peduncle of the

first antenna ; first pair of legs reaching the end of the first

joint of the peduncle of the first antenna, with the fingers about
equal in length to the palm; second pair of legs equal to the

peduncle of the first antenna, with fingers considerably longer than
the palm ; and last three pau-s of legs reaching the end of the

second antennal scale."

Colour when living a pale, almost transparent green.

Length of the present specimen, from end of telson to tip of

rostrum, 22 mm.
The telson of the single specimen has had the end broken off.

This species appears to be allied to G. lueberi de Man [Max
Weber's Zool. Ergebn. ii, p. 371, pi. xxii. fig. 23 (1892)J, but

dilfers from it in the larger number of teeth on the rostrum, the

66»
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greater stoutness of the second pair of cliela?, and the greater

length of the last two pairs of legs.

One specimen from Suva, Tamavua River, Viti Levu, Fiji.

Family Pontoniid^.

Genus Peeiclimenes Costa, 1844.

Pendimenes, Costa, Ann. Ac. Aspir. Nat. Nap. ii. (1844) ;

Borradaile, Ann. Mag. N. H. (7) ii. p. 380 (1898).

Pel{as,'Roi.\x,l831; AmJiistia, Dana, 1852; Dennisia, Norman,

1861.

The Pelias migratorms of Keller does not belong to this genus,

but is synonymous vi'ith Palcemonetes varians (Leach).

5. Peeiclimenes spinigeeus (Ortmann), 1890,

Ancliistia spinigera, Ortmann, Zool. Jahrb. v. Syst. 3, p. 511,

pi. xxxvi. figs. 23, 23« (1890).

Periclimenes sp'migerus, Borradaile, Ann. Mag. N. H. (7) ii.

p. 383 (1898).

One specimen from Eotuma.

6. ? Periclimenes daNjE (Stimpson), 1860. (Plate LXIII.

figs. 4-46.)

Ancliistia dance, Stimpson, Proc. Ac. N. Sci. Philad. 1860, p. 39.

Periclimenes dance, Borradaile, Ann. Mag. N. H. (7) ii. p. 382

(1898).

The collection contains a single specimen, which I have some

hesitation in referring to this species.

The rostrum is straight, somewhat shallow, armed with seven

teeth above and two below, and just reaches the end of the

auteunular peduncle. The cai-apace is armed with supraorbital,

antennal, and hepatic spines. The eyes are large and project

considerably on either side of the body. The first antenna is

longer thaii the scale of the second by three-quarters of the length

of its thicker flagellum. The slender inner llagellum is

unfortunately broken short on both sides ; it has the appearance,

however, of having been longer than the outer one. The flagella

of the second antenna are broken off. The scale is louger than

the peduncle of the first antenna.

The third maxilliped reaches the end of the first joint of the

antenuular peduncle.

The first pair of legs exceed the thicker flagellum of the first

antenna by about the length of the fingers. These are about

as long as the palm. The second legs exceed the antennular

peduncle by the wrist and chelae, and the first legs by almost the

whole chela. The distal end of their wrist is prolonged dorsally

into a short sphie, and the fingers are shorter than the hand.

The fourth and fifth legs are subequal, and reach the end of the

wrist of the first leg. The fifth pair are slender and attain the



1898,] FROM THE SOUTH PACIEIC. 1005

end o£ the merus of the first leg. The telson is shorter than
the uropods, and bears two long spines at the hind end.

The points oi' diiference from Stimpson's description are :

—

(i) The presence of two spines below the rostrum, instead o£

three.

(2) The inner flagellum of the first antenna is probably longer

than the outer.

The specimen is 11 mm. long and has a somewhat immature
appearance. It was taken among the seaweed of the reef at

Eunafuti.

7. Peeiclimenes botumanus Borradaile, 1898. (Plate LXIIL
figs, o-bh.)

Periclimenes rotumanus, Borradaile, Ann. Mag. N. H. (7) ii.

p. 383 (1898).

The rostrum of this species is barely as long as the peduncle of

the first antenna, and almost straight, and bears six teeth above
and two below, the first of the former being situated on the

carapace and the second just above the orbit. The carapace has

the hepatic and antennal spines present. The thicker flagellum

of the first antenna is about as long as the peduncle, the iuner

being more than twice as long as the outer. The scale of the

second antenna is longer than the peduncle of the first, and the

flagellum is longer than the body.

The third maxiiiiped reaches the end of the peduncle of the

first antenna.

The merus of the second leg reaches the end of the first joint of

the antennular peduncle, and the whole limb the end of the

inner flagellum. The wrist bears a small spine above, and the

merus one below, at the distal end. The wrist, palm, and fingers

are subequal. The first legs nearly reach the end of the palm of

the second. Their wrist is longer than the hand, and slightly

longer than the merus. The fingers are about as long as the palm.
The third pair of legs is broken off. The fourth and fifth are

subequal and longer than the scale of the second antenna.

The endopodite and exopodite of the uropod are equal and
outreach the telson. The latter is armed at the end with six spines,

of which the outermost are the smallest and the intermediate the

largest.

The length of the single specimen is 11 mm. It was taken in

E/otuma.

8. Peeiclimenes vitiensis Borradaile, 1878. (Plate LXIV.
figs. 6-66.)

PericUmenes vitiensis, Borradaile, Ann. Mag. N. H. (7) ii.

p. 383 (1898).

In this species the rostrum reaches almost to the end of the

thicker flagellum of the first antenna. It is bent upwards at the

free end and bears above six teeth, of which the first is situated

above the orbit, and below four. The carapace is armed with
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supraorbital, auteunal, and hepatic spines, and with one in the

dorsal median line, some little distance behind the rostrum. The
pterygostomial angle is subrectangular. The slender Hagellura of

the iirst antenna of the present specimen is broken short on the

right side and, I think, also on the left. On the latter side it is as

long as the thicker flagellum, which is very stout and about equals

the peduncle in length. The scale of the second antenna extends

to the end of the rostrum, and the flagellum is about as long as

the body.

The third maxilliped reaches the end of the penultimate joint of

the antennular peduncle.

The wrist in the first pair of legs ends slightly beyond the

scale of the second anteuna and bears a spine on the inner side at

its distal end. The fingers are about equal to the palm. The
legs of the second pair are almost equal, and exceed those of the

first by nearly the whole length of the hand ; they are armed at

the distal end of the merus with a spine below, and at tha,t of the

wrist with one on the inside. The third and fourth pairs of legs

are subequal, reach the last third of the wrist of the second pair,

and are armed Avith several slender spines on the underside of the

propodite. The fifth pair reach halfway up the propodite of the

fourth, and have their own propodite armed with a strong spine at

the distal end on the underside and with two more slender ones

proximally of this. The carpus in each leg of the last three pairs

projects dorsally at the outer end as a blunt spine.

The endopodite and esopodite of the uropod are subequal

and somewhat longer than the telson, which bears six spines at

the hind end. Of these spines the outermost are the shortest, and
the intermediate the longest.

The length of the single specimen is 20 mm. from tlie tip of the

rostrum to the end of the telson.

This species is closely allied to P. grandis (Stimpsou), but is

separated by the shortness of the fourth pair of legs, and of the

second as far as the end of the merus, and by its smaller size; and
is therefore perhaps better regarded as distinct, li P. petitlliouarsi

Miers (non Audouin) be rightly regarded as synonymous with P.

grandis Stimpson, we may add as further differences the presence

of six, instead of five, teeth on the dorsal border of the rostrum
(excludiug that on the carapace behind the rostrum in each case),

and of four, instead of three, teeth on the inferior border. The
rostrum, too, of Miers's species is " nearly straight," while that of

P. vitiensis has a marked upward trend at the free end.

One female, with eggs, from Viti Levu, Fiji.

Genus Coealliocaeis Stimpson, 1860.

9. CoEALiiocARis BEEViEOSTEis Borradaile, 1898. (Plate

LXIV. figs. 7-7 cZ.)

Coralllocaris hrevirosfris, Borradaile, Ann. Mag. N. H. (7) ii.

p. 386 (1898).

This species has the rostrum unarmed and reaching only to the
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middle of the first joint of the antennular peduucle. The carapcace

IS short and unarmed. The first joint of the peduncle of the first

antenna is longer than the second and third together, the second
and third joints subequal. The inner and outer fiagella are sub-

equal and reach well beyond the fringe of the antennal scales. The
scale of the second antenua is longer than the peduncle of the firsc.

The third maxilliped reaches the end of the first joint of the

antennular peduncle.

The first leg exceeds the antennal scale by the hand and the

last half of the wrist. The second legs are equal. The merus
almost reaches the end of the antennal scale, and is armed distally

with a spine at the lower and outer angle. The wrist is short and
broad, and the hand longer than the carapace and fairly stout.

The fingers are barely half the length of the palm, and the immov-
able finger has on the inner side a large swelling, indented by a
notch, into which fits the single small tooth on the movable finger.

The last three pairs are subequal, the third pair reaching the

wrist of the second.

The exopodite of the uropod is slightly longer than the endo-
podite, and both are considerably longer than the telson. The
latter is armed at the end with six spines, of which the two
outermost are the smallest and the intermediate pair the longest.

The length of the single specimen is 19 mm.
Coralliocaris brevirostris is allied to O. macroplitlialma (H. M.-

Edw.), but may be distinguished from it by the following features :

—

(1) The rostrum reaches only the middle of the first joint of

the antennulary peduncle. In C. macrophthalma it reaches

the beginning of the last joint.

(2) The inner flagellum of the first antenna is longer than in

C. macrophthalma.

(3) The shape of the fingers of the second chela is different in

the two species.

One female from Funafuti.

Genus Conchodytes Peters, 1851.

10. CoNcnoDTTES MELEAGiiiiir.5E Peters, 1851.

C'oncliodytes meleagrince, Peters, Ges. naturf, Preunde Berlin,

1851 (fide Heller); Per. k. Ak. Wiss. Berhn, 1852, p. 594;
Hilgendorf, Monatsber. k. Ak. Wiss. Berlin, 1878, p. 836;
Borradaile, Ann. Mag. N. H. (7) ii. p. 390 (1898).

Pontonia meleagrince, Bate, 'Challenger' Macrui-a, p. 707,
pi. cxxiv. figs. 1, 2 (1888).

One male and one female from Eotuma.

Family PaLjEMONID^.

Genus PALj9EMOiSrELLA Dana, 1852.

11. Pal^monella teidentata n. sp. (Plate LXIV. figs. 8-8c.)

Definition.—" A Palcemonella with the rostrum straight, slightly

outreaching the antennular peduncle, and bearing 7 teeth above
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(2 on the carapace) aud 3 below ; the carapace with hepatic and
antennal spines ; tlie first antenna having the first joint of its

peduncle as long as the second and third joints together, and its

fiagella subequal and not so long as the second pair of legs ; the
second antenna M'ith the peduncle shorter than the first joint of that

of the second, the flagellum longer than the bod}% and the scale

longer than the anteuuular peduncle; the third maxilliped reaching
the end of the second joint of the antemiular peduncle ; the first pair

of legs outreaching the rostrum by the wrist and hand; the legs of

the secojid pair unequal, the right larger and outreaching the first

pair by nearly the whole of the hand, bearing a spine below at the
free end of the merus and one above at the free end of the wrist,

with the fingers barely half tlie length of the palm ; the legs of

the last three pairs subequal, reaching beyond the end of the
rostrum ; and the endopodite and esopodite of the uropods equal,

and longer than the telson, which ends in six spines, the outer-
most pair being the smallest and the intermediate the longest."

The length of the single specimen is 21 mm. from the end of
the telson to the tip of the rostrum.

The animal when alive was colourless and almost transparent.

The species differs from P. tenuipes Dana in the following
points :—

(1) There are three teeth on the underside of the rostrum,
instead of two.

(2) The inner edges of the fingers of the second pair of chelas

are armed with teeth.

(3) The distal end of the merus is rounded in profile, but pro-
vided mth a large spine below at a short distance from
the end. In P. tenuipes it is acute in profile aud without
the tooth.

(4) The arrangement of teeth on the inner ramus of the mandible
is different in the two species (fig. Sd).

One specimen from Funafuti.

Genus Pal^mon- Fabricius, 1798.

12. PALa:MON LAB, Tabricius, 1798.

Palcemon lur, Fabricius, Entom. Sy&t., Suppl. p. 402 (1798);
Ortmann, Zool. Jahrb. v. Syst. 5, p. 724 (1891) ; de Man, Max
Weber's Zool. Ergebn. ii. p. 445 (1892).

Palcenion ornatus, Oh\der, Encycl. viii. p. 660 ; H. M.-Edwards,
H. N. Crust, ii. p. 396 (1837).

Bithynis lar, Bate, ' Challenger ' Macrura, p. 789, pi. cxxix.
fig. 1 (1888).

As de Man (loe. cit.) points out, the end of the telson is fre-
quently woru or broken off in this species, so that the separation
from ifc of forms with this structure truncated is unreliable.

Mr. Gardiner states that this species is very common in the
upper w aters of all the rivers of Fiji. In Taviuni it was formerly
reserved as food for chiefs.

Eight males from Tamavua Eiver, Viti Leva, Fiji.
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13. PAL^iIO]!f sp.

One specimen from Tamavua Eiver, Viti Levu, diifering from
P. Tar in having three instead of one or two of the spines of the

rostrum situate on the carapace. Second legs missing.

Family HiPPOLTTiDiE.

Genus Saeon Thallwitz, 1891.

14. Saeos" maemoeatus (Olivier), 1811.

Palcemon marmoratus, Olivier, Encycl. viii. (fide H.M.-Edwards).
Alpheus marmoratus, Lauiarck, Hist. Anim. saus Yert. v.

p. 205.

Hijjpolyte marmoratus, H. M.-Edwards, H. N. Crust, ii. p. 379,

pi. XXV. fig. 8 (1837).

Hippolyte marmorafa, Eandall, J- Ac. N. Sci. Philad. viii. 1,

p. 142 (1839) ; de Man, Arch. Xaturg. liii. 1, p. 533 (1887)

;

Ortmann, Zool. Jahrb. v. Syst. 3, p. 497 (1890).

Hippolyte yibberosus, H. M.-Edwards, H. N. Crust, ii. p. 378

(1837); Atl. Cuv. E. An., Crust, pi. liii. fig. 4 (1849) ; Hasweil,

Cat. Austr. Crust, p. 185 (1882) ; Whitelegge, Funafuti Atoll,

Crust, p. 146 (1897).
Hippolyte gibhosus, Dana, U.S. Expl. Exped., Crust, i. p. 565,

pi. xxxvi. fig. 4 (1852) ; Streets, Bull. U. S. Nation. Mus. vii.

p. 119 (1877).

Hippolyte gihherosa, de Man, Arch. Naturg. liii. 1, p. 533 (1888);
Zool. Jahrb. ix. Syst. p. 761, fig. 68 (1897) ; Ortmann, Zool.

Jahrb. v. Syst. 3, p. 497 (1890).
Hippolyte hempricJivi, Heller, S.B. Ak. Wiss. Wien, 44, Abth. 1,

p. 275, pi. iii. fig. 23 (1861); Verh. zool.-bot. Ges. Wien, xi.

p. 29 (1861).

Saron gibberosus, Tballwitz, Zool. Anz. xiv. p. 99 (1891) ; Abb.
Mus. Dresd. 1890-91, No. 3, p. 25; Ortmann, Semon's Forschuugs-
reisen, v. 1, p. 16 (1894).

Randall {loc. cit.) first pointed out that the females of S. mar-
moratus differ from the males in the structure of the third

maxillipeds, which in the male are considerably longer than the
antennal scales and pointed at the tip, while in the female they
never outreach the scales and are obliquely truncated at the end.

Ortmann (Zool. Jahrb. loc. cit.) states that female S. marmoratus
resemble >S. gibberosus in every point save in the number of spines

on the merus of the last three pairs of legs. The former species

has, according to him, two spines on the legs of the third and fourth
pairs and one on that of the fifth, while the latter has one spine

on the legs of the third and fourth pairs and none on those of the
fifth.

De Man (Zool. Jahrb. loc. cit.) goes further and shows that even
these spines are extremely variable, and that specimens of S.

gibberosus may be provided with as many of them as S. marmoratus.
(The figures given on p. 1010 for the present collection will be seen
to bear out this statement.) He thinks, however, that Ortmann's
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females belonged to S. gibherosus, and that the true females of

S. marmoratws will be found to possess the characteristic third

maxillipeds of: the male, at least in form if not in length. I'or

this conclusion, however, there is no evidence whatever. The
other authors make no reference to the sexual characters. In
Mr. Grardiner's collection there are seventeen females and thirty

males from Eotuma, all taken in the same localities and in the

same position, namely, on the " reef-flat " and "rough-zone" of

the outer reef. The males can be sharply divided into two groups,

having the marmoratus- and gihherosus-ohav&ctanstics respectively.

The females, however, are all of the gibherosus type.

Taking into consideration the statements of Ortmann and de
Man, these facts point, I think, to the conclusion that Saron
marmoratus is a species with a dimorphic male, one form resembling

the female, and the other differing from it in the length of the

third maxilliped * and first pair of legs and in the form of the last

joint of the third maxilliped. This appendage is well described

and figured by de Man (Zool. Jahrb. loc. cit.).

Should the above surmise prove to be correct, the question will

arise whether the dimorphism of the male be permanent or occur

only at the breeding-season, as has been shown by Faxon [Am.
Journ. Sci. xxvii. (1894)] to be the case for the males of Oambarus.

On this point there is no direct evidence. The presence, in Mr.
Gardiner's and other collections, of both forms of the male, taken

at the same time, might seem rather to negative the latter sug-

gestion ; but in view of the fact that tropical marine forms tend to

breed all the year round, the question must still remain open.

Sex.
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expedition, by Messrs. Norman and Stebbing [Tr. Z. S. xii. p. 104

(1890)].

The colour in this species varies from mottled grey to green, but

the colour-variations have no relation to those in form or length

of the appendages.

The table on p. 1010 shows the variations in the spines on the

legs of the last pair in the specimens from Eotuma.

The legs of the third and fourth pairs had two spines on the

merus in every case save one. This was a female with only one

spine on the left fourth leg. The specimen was among those v\ith

one spine on the legs of the fifth pair.

Erom l\inafuti are two mannoratus-males with two spines on

the merus of the last pair of legs, and two females with one

spine.

Eamily Alpheidje.

Genus Athawas Leach, 1814.

15. Athaijas sulcatipes, n. sp. (Plate LXV. figs. 9-9 i.)

Definition.—"An Athcmas with the rostrum straight, simple,

sword-hke, and reaching the end of the second joint of the anten-

nular peduncle ; the carapace armed with supra- and infraorbital

spines only ; the first antenna with the inner flagellum about

twice as long as the outer ; the second antenna with the peduncle

somewhat longer than the first two joints of that of the first

antenna, the flagellum about as loug as the body, the scale slightly

longer than the antennular peduncle and bearing a long fruige

;

the third maxillipeds shghtly outreaching the antennal scale ; the

first pair of legs unequal, the larger in the male overlapping the

antennal scale by the last third of its merus, which is large and

deeply hollowed underneath, the wrist in the same limb being

short, unarmed, and also hollow underneath, and the hand about

as long as the two preceding joints, with the fingers shorter than

the palm, apposed, and curved inwards. In the female the longer

leg resembles that of the male, but is shorter and less robust.

The smaller leg in the male is of the same form as the larger,

save that the fingers are curved towards one another and enclose a

gap, and reaches about halfway up the hand of the larger leg.

In the female, on the other hand, the smaller leg is of a quite

simple form, entirely unlike the larger, and reaches to about

the end of the merus of the latter. The legs of the second

pair have the wrist five-jointed, with the first joint larger than

the second, third, and fourth together, the latter three joints

equal, and the fifth longer than either of them, and reach, in the

male, to the end of the merus of the longer leg of the first pair.

The third pair of legs is nearly as long as the second, and the

fourth and fifth are subequal, a little shorter than the third.

The uropods have the endopodite and expedite subequal and are

somewhat longer than the telsou, which ends in a fringe of hairs,

and is provided with two pairs of spines on the upper surface."
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The mouth-parts and other limbs are shown in figs. 9b-e.

Length of largest male 9 mm., of largest female 8 mm.
This species is allied to A. dimorphus Ortmann, 1894, but is at

once separated from it by the shape of the first pair of legs and
the presence of the supraorbital spine.

Eive females bearing eggs, and three males, from I'unafuti.

Genus Alpheus Fabricius, 1778.

16. ALPHErs STRE^-^.TUS Dana, 1852.

Alpluus strenuus, Dana, U.S. Expl. Exped., Crust, i. p. 543,
pi. xxxiv. fig. 4 (1852) ; Ortmann, Zool. Jahrb. v. Syst. 3, p. 475
(1890) ; Coutiere, Xotes Leyd. Mus. xix. p. 199 (1897).

The specimens in the present collection are provided with a

spine at the distal end of the merus of the great chela.

From Eotuma : three males and three females.

From Funafuti : four males and ten females.

17. Alpheus maceochieus Eichters, 18S0.

Aljjt7ieus macrocMms, Eichters, Beit. Meeresf. Maur., Decapoden,

p. 164, pi. xvii. figs. 31-33 (1380): Ortmann, Zool. Jahrb. v,

Syst. 3, p. 485 (1S9U).

One specimen from Eotuma.

18. Alphetjs paetieosteis Dana, 1852.

AlpJieus parvirostris, Dana, U.S. Expl. Exped., Crust, i. p. 551,

pi. xxxY. fig. 3 (1852) ; Ortmann, Zool. Jahrb. v. Syst. 3, p. 483

(1890).

One specimen from Funafuti.

19. Alpheus coLLUiUAJiUS Stimpson, 1860.

Alpjlieus colhimianus, Stimpson, Proc. Ac. N. Sci. Philad. 1860,

p. 99 : Ortmaun, Zool. Jahrb. v. Syst. 3, p. 483, pi. xxxvi.

fig. 15 I; m (1890).

One specimen from Funafuti.

20. Alpheus l^vis Eandall, 1839.

Alpheus lavis,liandiil], Joui'n. Ac. N. Sci. Philad. viii. p. 1 41

(1839) ; Dana, U.S. Expl. Exped., Crust, i. p. 556, pi. xxxv.

fig. 8 (1852) ; Ortmann, Zool. Jahrb. v. Syst. 3, p. 487 (1890)

;

Whitelegge, Funafuti Atoll, Crust, p. 146 (1897).

From Funafuti five specimens, two of them females with eggs.

From Eotuma sixteen specimens, five of them females with eggs.

21. Alpheus PEOifTALTS Say, 1832.

AlpJieus frontalis, Sav, Journ. Ac. N. Sci. Philad. i. p. 245
(1832) ; H. M.-Edwards, H. X. Crust, ii. p. 356 (1837) ; Atlas to

Cuvier's E. An. pi. liii. fig. 2 (1849) ; Ortmann, Zool. Jahrb. v.

Syst. 3, p. 488 (1890).

From Eotuma five specimens ; from Funafuti one.
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22. Alphefs puolificus Bate, 1888.

AlpJieiis jjrolificus. Bate, ' Challenger' Macrura, p. 556, pi. xcix.

fig. 4 (1888) ; Ortmann, Zool. Jalirb. v. Syst. 3, p. 484 (1890).

One specimen from Funafuti.

23. Ai-PHEUS PACHycHiEus ytimpson, 1860.

Alpheu.t 2}<'ic7i>/chirus, Stimpson, Proe. Ac. N. Sci. Pliilad. 1860,

p. 99 ; Ortmann, Zool. Jahrb. v. Syst. 3, p. 489, pi. sxxvi.

tig. 17 a, Ic (1890).

Three specimens from Eotnma.

24. Alphetjs gkaoilipes Stimpson, 1860.

Aljpieus gracilipes, Stimpson, Proc. Ac. N. Sci. Philad. 1860, p. 31.

One female from Eotuma.

25. Alpheus punafutensis, n. sp. (Plate LXV. figs. 10-10 Ti.)

Definition.—" An Alpheus with the rostrum arising from the

anterior border of the carapace, continued backwards as a keel

between the eyes, and not reaching the end of the first joint of

the antennular peduncle ; with the eye-covers unaruied ; the

scale at the base of the first antenna not so long as the first joint

of the peduncle, the second joint of this peduncle somewhat
longer than the first, nearly twice as long as the third ; the second

antenna with a rudimentary spine on the basal joint, and the

scale longer than the peduncle of the first antenna, as long as

that of the second ; longer leg of the first pair notched above and
below, with a longitudinal ridge on the outside and the fingers

shorter than the palm, without a spine on the merus ; smaller leg

of tlie first pair simple in structure, with elongated fingers ; legs

of second pair longer than those of first, wrist with second joint

sliglitly longer than first, which again is longer than fifth, and
third and fourth joints short, subequal ; merus of legs of third

and fourth pairs with a spine ; endopodite and exopodite of

uropods subequal, somewhat longer than telson."

The mouth-parts and other limbs are shown in figs. 10 5-e.

When alive the specimens were of a green colour. Length of

largest specimen 24 mm.
This species may be distinguished from A. edivardsi by the

following characters :
—

(1) The scale of the basal joint of the first antenna is not so

long as that joint.

(2) The proportions of the joints in the wrist of the second
pair of legs are different in the two species.

(3) The merus is provided with a spine in the third and fourth

pairs of legs.

(4) The smaller leg of the first pair has the movable finger

simple in both sexes.

Se\en specimens from Funafuti ; three of them females with

eggs.
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Geaus Metabet.eus, nov.

26. Metabet^us mintjtus (Wliitelegge), 1897.

Bctceus minutus, Whitelegge, Funafuti Atoll, Crust, p. 142,

pi. vii. fig. 4 «, b (lS97j.

M. Coaticre's researches [Bull. Mus. Paris, ii. p. 380 (1896)]
necessitate, I think, the establishment o£ a new genus for this

species. The following are the cnaracters which together differ-

entiate this proposed genus from those already diagnosed :

—

(1) Eyes not covered in front by the carapace.

(2) Carapace with short, flat, triangular rostrum and minute
ocular teeth.

(3) Cornea latei-al, eyestalks very broad and armed each with a

spine above.

(4) Outer fiagellum of the first antenna bifid.

(5) Palp of mandible two-jointed.

(6) Branchial formula the same as that given by Bate for

(7) First pair of legs simple, equal, with movable fingers as in

Betceus.

The genus is allied to Jousseaumea, but is separated from it by
the shape of the legs of the first pair, and by the presence of an
arthrobranch on the first maxilliped. Prom Alpheopsis it is

sundered by the presence of the arthrobranch, the spiues on the

eyestalks, aud, seemingly, by the minute size of the ocular spines

on the carapace-

Numerous specimens from Funafuti.

Tribe SCYLLAEIDBA.

Family S c x l l a e, i n iE.

Grenus Paeibacus Dana, 1852,

27. Pabibacus antaecticus (Rumph.).

Ihacus antarcticus (liumph.), H. M.-Edwards, H. N. Crust, ii.

p. 287 (1837).

Paribacus antarcticus, Dana, U.S. Expl. Exped., Crust, i. p. 517,

pi. xxxvi. fig. 6 (1852).

Two males from Eotuma.

Family P an n u b i n ^.

Genus Panulirus Gray.

28. P^iJfUi/iEus PENICILLATUS (Olivier), 1811.

Astacus penicillatus, Olivier, Encycl. Meth, vi. p. 343 (1811).

Palinurus jyenicillatus, H. M.-Edvv. H. N. Crust, ii. p. 299

(1837).
Pamdims penicillatus, Stimpson, Proc. Ac, N. Sci. Philad. 1860,

p, 92 ; Bate, ' Challenger ' Macrura, p. 52, pi. xh. fig. 2 (1888).

Scnex penicillatus, Ortmann, Zool. Jahrb. vi. Syst. p. 28.

One female with eggs from Eotuma.
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Tribe THALASSINIDEA.

Family Callianassidje.

Genus Callianidea H. M.-Edwards, 1837.

29. Callianidea typa H. M.-Ed^-ards, 1837.

Callianidea tijim, H. M.-Edwards, H. X. Crust, ii. p. 329,

pi. XXV. bis, figs. 8-14 (1837).

From Kotuma sis specimens ; from Funafuti six specimens.

EXPLANATION OF THE PLATES.

Plate LXIII.

Fig. L Mctapcnaus commensalis, n. sp., p. 1001, side view. X 1^.

la. „ ,,
head from above. X 2.

1 b. „ ,,
3rd masilliped.

2a. Stenopus hispidus (Olivier), p. 1002, 1st abdotu. append, of $ .

2S. ,, „ 1st abdom. append, of (5

.

3. CaracUna vitiensis, n. sp., p. 1003, side view. X 4.

3«. „ ,, head from above.

4. Pcricli/nenes dance (Stimpson), p. 1004, side view. X 8.

4 a. „ ,, head from above. X 10.

4 6. „ ,, 3rd maxilliped.

5. Peridimenes rotumanus, Borradaile, p. 1005, side view. X 5.

5 a. „ „ head from above. X 5.

5 6. ,, ,, 3rd maxiUiped.

Plate LXIV.

Fig. 6. Peridimenes vitiensis, Borradaile, p. 1005, side view. X 3.

6 a. „ „ head from above. X 3.

6 h. ,. ,, 3rd maxilliped.

7. Corcdliocaris brevirostris, Borradaile, p. 1006, side view. X 4.

7 a. ^, ,, head from above. X 4.

7 h. „ ,, 3rd maxilliped.

7 c. „ ,, chela of 2nd pair.

7 d. „ „ dactjle of 3rd leg.

8. Palcsmonclla tridcntata, n. sp., p. 1007, side view, x 4.

8 a. „ ,, head from above. X 4.

8 b. „ „ 2nd maxilliped.

8 c. „ .
„ mandible.

Plate LXV.

n. sp., p. 1011, S , side view. X 8.

head from above. X 8.

3rd maxilliped.

2nd maxlUped.
1st maxilliped.

2nd maxilla.

1st maxilla,

mandible.

1st antenna.

smaller leg of 1st pair of 2 •

isis, n. sp., p. 1013, side view. X 4.

head from above. X 4.

3rd maxilliped.

2nd maxilliped.

1st maxilliped.

2nd maxilla.

1st maxilla.

mandible.

smaller leg of first pair.

Fig. 9. Athanas
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6. Coutributions to our Knowledge of the Plankton of the

Faeroe Channel \—No. VII. A. General Data of the

Stations. B. The Protozoa. C. The Medusfe. By G.
Herbert Fowler, B.A., Ph.D., Assistant Professor of

Zoology, University College, London,

[Eeceived December 6, 1898.]

(Plate LXVI.)

A.—GENERAL DATA OF THE STATIONS.
In the table now exhibited (see p. 1019) will be found the chief

details of the successive collecting stations of H.IM.S. ' Eesearch'in
the Faeroe Channel, 1896 and 1897: Stations 11 ' to 18 being in

the " Cold Area," between July 30 and Aug. G, 1896; Station 19
in the " Warm Area," Aug. 7, 1896 ; Station 20 in the " Cold Area,"
July 7, 1897.

The physical conditions of the Channel have been fully dealt

with in the Reports of the various exploring expeditions ^ which
have surveyed this classic district, of which it is not an exaggeration
to say that the very beginnings ot modern oceanography were made
in its somewhat troubled waters.

Determination of the Horizons.

The horizons through which the Mesoplankton net remained
open in ly96 were thus determined. In the first place, experi-

mental hauls were made near the surface, to determine the number
of fathoms through which the net must be towed at an approxi-

mately constant speed m order that the propeller (1) might
open the net, (2) might shut it agaiu. Of these experimental

hauls, the contents of which were mostly not kept, the last one
retained was 12 d.

1 Owing to the scanty leisure at my disposal, the series of papers under this

title has been unavoidably disconnected.

The first three numbers dealt with some conspicuous and interesting species
;

the fourth, by Mr. I. C. Thompson, with the Copepoda ; the fifth, by Mr. E.
W. L. Holt, with the flsh-larvre ; the sixth furnished a description of the

special nets used for the Mesoplankton, and a short discussion of the general
question of a niidwater fauna. This and the future papers wiU discuss the
organisms captured, group by group, and show their horizons by tables when
necessary.

The references to previous pajjers of the series in the Societv's Proceedings
are :—No. I., 1896, p. 991 ; ^o. II., 1897, p. 523 , ^'o. III.,' 1897, p. 803

;

No. IV., 1898, p. 540 ; No. V., 1898, p. 550 ; No. VI., 1898, p. 567.
^ Stations 1-10 were collecting-grouud.s in the neighbourhood of Kirkwall

and do not concern the 'Research' cruises.

3 C. Wyville Thomson :
' Depths of the Sea.' London, 1873, 8vo (H.M.S.

'Lightning' and 'Porcupine').—T. H. Tizard and J.Murray: " Exploration of
the Faeroe Channel in 1880." Proc. Roy. Soc. Edinb. xi. p. 638 (H.M. hired

ship ' Knight Errant ').—T. H. Tizard :
" Soundings and Temperatures obtained

in tlie Faeroe Channel during the Summer of 1882." Proc. Roj'. Soc. sxxr.

p. 202 (H.M.S. ' Triton ').
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The procedure was then as follows :—The not and machinerj',

weighted up to 100 lbs., weie lowered overboard, and a number of

fathoms run out, slightly greater than that of the sounding in the

case of 'the lowest horizon ; the angle made by the line when taut

was approximately measured, and a calculation made from Traverse

Tables in the ordinary way as to the depth which the net had
reached. As I have pointed out already \ this, the usual method,

is most fallacious ; for the towing-line does not form the hypo-

tenuse of a right-angled triangle (as presupposed by this method),

but an unknown catenarj', which is practically uncalculable except

ClIAUT OF TilE FaeEOE OiIANKEL,

Showing the collecting-stations of H.M.S. ' Eesearch ' in 189fi and 1897. The
contour-lines have been roughly plotted from the Admiralty Chart and
from the soundings taken on these cruises : they are dotted whei-e the

soundings are far apart. (Station 20 (1897) is N. of Station 13.)

by tedious experiment in order to obtain the necessary data. The
fallaciousness of this method was brought home to me by striking

bottom at 398 fathoms (Station 16 a i) with 450 fathoms of warp
out, though by quadrant and traverse tables the net should only have

reached 300 fathoms. Fortunately all the details of the previous

hauls had been kept ; and as there was sufficient evidence, from

' Proc. Zool. Soe. 1898, p. .508.

Peoc. Zooi. Soc—1898, No. LXYII. 6^
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the condition of the paint and the small quantity of bottom-deposit
in the collecting-tin, that the net had not more than touched
bottom without dragging on it, I was able to get, from this

accident, data for the correction of the other deep-water hauls.

While, therefore, the horizons of the Mesoplankton hauls may
perhaps be understated (if the net had rested long on the bottom
in haul 16 « i), the depth is certainly not exaggerated.

That the calculation of the depth reached in this manner was
a very close approximation to the truth, can fortunately be shown
in another way. During the 1896 cruise. Captain Moore and the
other Officers were engaged in taking serial temperatures

'
; and a

minimum thermometer was sent down on the locking-gear of my
net with every haul after 12 e. A comparison of the temperatures
thus recorded on the net, and of the temperatures independently
observed or interpolated on a curve by the Officers, is given
below, where column I. shows the station number and haul letter ;

column II., the probable depth reached by the net (about 50
fathoms below the point at which it opened) as calculated from the
data furnished by Station 16 wi when the net struck bottom ; column
III., the temperature recorded by the thermometer on thtmet, after

correction ; column IV., the temperatures for the depth given in

column II., as independently observed or interpolated in the curves
in Captain Moore's Eeport.

I.
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TEMPBRAigEES.

The temperatures given ia the table are compiled from the

readings of the thermometer on my net, and from the observations

and interpolations published by Captain Moore (op. cit. supra).

r^
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Classificatiok of the Hauls.

In the first table (p. 1019) tbe hauls are arranged in succession

of number and letter, in order to facilitate reference ; but

in the subsequent tables of species they Mill be classified as Epi-

plankton (0 to +100 fathoms); Mesoplankton ( + 100 fathoms

from surface to +100 fathoms from bottom); aud "doubtful

hauls," in which the net failed to shut at the expected horizon, or

in which the contents of two hauls were accidentally mixed. On
comparing these tables of species with that given in Mr. Thompson's

paper on the Copepoda', it will be found that a few changes have

been made. No. 12 a has been moved from among the " doubtful "

to the INIesoplankton hauls, because it certainly closed somewhere
]iear 100 fathoms, although perhaps not so low as 150; 32/
proves, by the character and condition of its contents, to have been

made very near the surface, and has been put with the Epiplankton

hatds ; 13 €, about which I entered a note of suspicion in the

station-book when it arrived inboard, proves to contain several

essentially epiplanktonic organisms which do not occur in any

other Mesoplankton haul, and has therefore been relegated to the
" doubtful " category : in all probability one of the chains hung on

the trigger for some time after the net should have com^jletely

closed ; the details of this haul will be given later.

B.—THE PKOTOZOA.

It was not to be expected that this group would yield much
information with regard to the special object of the cruise, the
Mesoplankton fauna. Eor the efficient study of the Protozoa, the

nets must be exti-emely fine, so fine that they must be towed
very slowly ; and if they are towed slowly, a large part of the
other constituents of the catch will escape. Special hauls with
special nets, or a special arrangement inside the large mesoplankton
net (which I hope to try shortly), are requisite for successful

captures. On the other hand, some of my hauls show that certain

Phaeodaria live at great depths, although they do not show that any
species are confined to the Mesoplankton.
As regards the surface Protozoa, no special attempt was made

to collect them, for they were not required for comparison with
the Mesoplankton fauna ; and, further, my finest net, the only one
suitable for Protozoa, was almost entirely devoted in 1896 to the
capture by Dr. Stericker, E.N., of vegetable plankton for the
Scottish Fishery Board. A few new and interesting forms of

considerable size were, however, obtained.

Two things are apparent on a glance at the table of Protozoa

—

the one, the epiplanktonic character of the three Peripylaria ; the
other, the way in which se\ eral species are aggregated in the same
haul, while other hauls show few or no Eadiolaria. They seem to

' Proc. Zool. Soc. 1898, pp. 542-3.
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appear and disappear together in accordance with varying external
conditions.

Only those species appear iu the table, the horizons of which
seem to be in any way significant ; the horizons of the rest will be
simply recorded in the text.

Eadiolakia Peripxlaeia.

Thalassicolla sp.

A. number of specimens of this genus, taken chiefly at the
surface, could not be assigned with certainty to any species already
described. As with Collozoum, observations on living material
seem to be necessary in order to determine the specific position.
The following characters are enumerated here in order to assist

future recorders in identifying the form from this locality :—The
striated calymma is very thick and colourless, the alveolar layer
internal to this is also very thick and colourless, with large alveoli

;

the extracapsular pigment is generally yellowish, occasionally
dark in colour ; the central capsule is dark and considerably
thicker than in T. nudeata ; in specimens of which sections were
made, the membrane of the central capsule appeared to be divided
up into numerous small polygonal arese, with a single large pore
in the centre of nearly every area ; the nucleus is circular, with a
thickish nuclear membrane and irregidar nucleijlus ; intracapsular
inclusions ?

The proportion of central capsule to nucleus, often utilized as
a specific character, does not appear to be trustworthy for this

purpose. The table below gives this proportion in a number of
specimens, apparently all referable to the same species : column I.

shows the total diameter in millimetres, arranged in order of size
;

column II. shows the diameter of the central capsule expressed as
a percentage of the total diameter.

II.I.
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an epi|>lanktoiiic form; it was plentiful at the surface, but in 13r/

and 20 d only single specimens were captured, which were probably

dead or dying and sinking to the bottom.

Tor the boi-izons of capture, see the table on p. 1022.

COLLOZOUM spp.

Of this genus there were apparently two separate species

represented in ray collections, neither of which could be attributed

to CoUozouni inerme from the warm Atlantic, or to C. elUpsoides,

described by Haeckel from the Paeroe Channel. In the one type
the largest spiierical zooids of the colony measured about "Oo to
•07 mm. in diameter, in the sec(md type about -09 to '16 mm.

;

both had about -2 to -28 mm. of calymuia and alveoli outside the

zooids. In the first type there was a considerable thickness of

alveolar calymma in the centre of the colony, as in the ordinary

0. inerme-. but in the spherical or lentitadar colony of the second type
the zooids were so closely aggregated in the centre of the colony
as all but to touch one another, and were surrounded by a thick

alveolar layer and a thick radiately striate calymma, exactly as a
Thulas^icolla.

Although I have no doubt that at least one uudescribed species

of Collozoum occurs in these waters, I do not feel justified in

naming and describing it without a detailed examination of living

material.

Both types were confined to the Epiplankton, except for a few
specimens in haul 13 e, which appears to have remained open
through higher horizons than was intended or at first believed,

and is now included with the doubtful hauls. As the Collozoum.

occurred in 307o of the Epiplankton hauls, and in no undoubted
Mesoplankton haul, I think we are justified in regarding it as

essentially epiplanktonic.

Eor the horizons of capture, see the table on p. 1022.

Lampoxanthium murratanttm, sp. n.'

Definition of the Species.—Spicules of the skeleton numerous,
geminate-radiate, with a short axial rod, from each of which
spring three or four acute shanks, devoid of branches or forks

(sometimes three shanks at one end, four at the other). Both rod
and shanks smooth and straight ; shanks two to three times the
length of the rod. Calymma full of large alveoli. Diameter of

calymma 35 mm. ; diameter of central capsule 1 mm.
This large and beautiful species is undoubtedly referable to

Haeckel's genus Lampo.vanthium ; but I am unable to place it with
certainty in any of his subgenera, and it agrees with none of his

species. In addition to the geminate-radiate spicules there are

' I have great pleasure in cledicaliiig this species to Sir John Murray,
K.C.B., F.R.S., who is specially associated with the Facroe Channel by his part
in the exploration ot the district in the ' Knight Errant' (1880) and ' Triton

'

(1882).
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also a few which may be radiate, or may be only broken off from
the end of a geminate-radiate spicule.

The horizon of capture was doubtful ; one specimen was taken

at 13 e, one at 13 ah.

SiPHONOsPHiEEA (Holosiphonia) tizardi, sp. n.^ (Plate LXVI.
fig. 1.)

Definition of the Species.—Colony spherical (? always), up to

about 2 mm. diameter. Zooids with a single spherical lattice-shell

about -15 mm. in diameter, which is beset all over by short broad

tubes. The tubes are very thin-walled and fragile, their walls

slightly convergent, '010 to '018 mm. in diameter, and about
•005 mm. high ; there are five to seven tubes on the half meridian,

Endosarc with very numerous nuclei ; oil-globules ? ; zooxanthellae

very numerous, both inside and outside the shell, and also scattered

through the calymma between the zooids.

In some hauls large numbers of the zooids had apparently

broken away from the calymma, and appeared as solitary organisms

referable to the family Liosphserida. As a warning to describers

of Liosphserida, I may say that I had actually identified them as

Ethmosjjhceni leptosiphonia, described by Haeckel from the Eaeroe
Chanuel, before I fovmd them united in a colony.

So far as the evidence goes, the species is purely epiplanktonic

;

as it is a very conspicuous form, and it occurs with fair regularity

at the surface (23 7o of epiplankton hauls), and never with
certainty in mesoplankton hauls, I think we are justified in

accepting the evidence as fairly conclusive.

For the horizons of capture, see the table on p. 1022.

Eadiolaria Acantharia.

Acanthometron catervatum Haeckel {=A. brevispina Hkl.) was
present in most hauls with the fine-meshed net in 1896, often

in suflicient quantity to give a red tinge to the contents of the

tow-net. In 1897 (Station 20) it was practically absent from the
surface, like most things. A similar abundance and scarcity were
recorded by the ' Knight Errant ' in 1880 in this district ^

Eadiolaria Ph^odaeia.

This interesting group of Radiolaria was well represented in

the ' Research ' collections, but not so well as in the 'Triton'
collections made by Sir John Murray in 1882.
The data afforded by my captures show the extreme danger of

drawing conclusions as to the vertical distribution of a species

from a few observations at a single " station." I have alreadv

pointed out ^ that adequate data for this work can only be obtained

'^ I have pleasure in associating with this species the name of Captain T. H.
Tizard, E.IN., who explored the B^eroe Channel in command of the 'Knight
Errant' (1880) and of H.M.S. 'Triton' (1882), to whom 1 am indebted fojr

mnuh vii.Uiable help.

^ T. JS^. Tizard and J, Murray, Proc. Roy. Soc. Edinburgh, xi. p. 654.
3 Proc. Zool. Soc. 1898, pp. 578-580.
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by numerous observations at all depths on successive days in a small

area, and even these cannot he safely applied to a species unless

it occurs constantly and in fair number in a large percentage of the

hauls. The table of Phieodarian captures given on pp. 1022-3

would seem at first sight to point to about 100 fathoms as the

upper limit of all the species except Cceloplegma murrayanum ; but

the weakness of such an inference would lie in the fact that none
of them were captured with anything like regularity in the Meso-
j)lanktou. That the argument would be false is shown by the

fact that two of them were taken by Sir John Murray at the

surface from H.M.JS. ' Triton ' in the same waters.

All the conclusions that can be drawn for the Faeroe Channel,

from so few observations as those in the table, are :

—

(1) That Cceloplegma murrayanum is both epiplanktonic and
mesoplanktonic, extending to at least 350 fathoms (19 a) and

a temperature of 33° Fahr. (13 _r/). The large number of specimens

taken at 13^ and 19 «, and the small number taken at or near the

surface, showed that the deep specimens were not merely dead

and sinking to the bottom.

(2) That Aulacantha Icevissima and Aulosphcera Jle.vuosa may
occur at considerable depths in the Mesoplankton ; since the
' Triton ' results showed them to exist at the surface also, they

are, like Cceloplegma murrayanum, to be regarded as epiplanktonic

and mesoplanktonic. Though not present in such numbers as the

first species, they were plentiful enough to make it extremely

improbable that the specimens were dead and sinking.

(3) That A'uloyraphis moorensis and Auloceros trigeminus, var.,

occur in the Mesoplankton, but it does not appear whether they

are confined to it or not.

Attlacantha l^vissima Haeckel. (Plate LXVI. fig. 3.)

The youngest specimens referable to this genus in the ' Research

'

collections agreed entirely with Haeckel's description of A. la'vis-

sima, except for the presence of a few extremely minute teeth on
the larger spines. Larger specimens, ho«'ever, with a central

capsule about "4 mm. in diameter, and spines at least -9 mm. in

length and calymma about 2 mm. in total diameter, exhibited a

distinct denticulation (Plate LXVI. fig. 3). As A. Utvissima has

been described only from the Faeroe Channel, it is probable that

my specimens belong to the same species as those of Haeckel. I

have therefore retained the name for " the smoothest " species

described up to the present.

For the horizons of capture, see the table on p. 1022.

AuLoaRAPHis (Aulographonium) moorensis *, sp. n. (Plate

LXVI. figs. 2, 4.)

Definition of the Species.—Eadial tubes rounded proximately,

' With this new species 1 am glad to associate the name of Captain W.
Usborne Moore, E.N., ol' H.M.S. ' Research,' to whose help I owe no small part
of such success as my midwater experiments attained.
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equally broad for most of their length, but then tapering slightly

towards the distal end, at which the tube expands suddenly into a

broad circular cushion. The margin of this cushion bears two
verticils of radially divergent, slightly curved, terminal branches,

about 10 to 16 in number ; these are about twice as long as the

inflated end of the tube is broad. Each branch is armed with two
lateral rows of numerous recurved denticles, and bears a terminal

spathilla of 5 to 8 recurved teeth (Plate LXVI. fig. 4),

One specimen : 480-350 fathoms, 46°-47° Pahr. (Station 19 a).

AuiocEEOs (Aulocee^a) trigeminus Haeckel, Var. nov.

A few shattered specimens, of what is probably only a variety

of the species above named, exhibited a verticil formed by the

twice-repeated dichotomous branching of the radial tubes, each

verticil thus consisting of eight tynes.

The type species is known only from the ' Challenger " Station

353, between St. Vincent and the Azores, at a probable depth of

2965 fathoms (open tow-nets).

For the horizons of capture, see the table on p. 1022.

AuLOCORYNE zETEsios \ gen. et sp. n. (Plate LXVI. figs. 5, 6).

Aulocoryne (Family Aulacanthida) :—Radial tubes without

lateral branches, terminating in a club-shaped ex])ansion which
carries numerous fine radiating spines.

Auloco7'i/»c zetesios

:

—The spines of the terminal club are thin,

tubular, at first straight or slightly curved, then regularly zigzag,

lastly straight ; they are finely denticulate, and terminate in a

spathilla of about 8-10 recurved teeth (Plate LXVI. fig. 6).

A single specimen only of this species was captured. Although
so broken that not a single head was left on the radial tubes,

many heads had been fairly well preserved with the calymma, and
there could be no doubt as to its structure. The fine spines of

the terminal club are of the same character as the tangential

spines of Cannorhaphis spathillata and the radial spines of Coelo-

drymus anchoratus : the same types of growth recur again and
again in the various families of Ph^eodaria, first as scattered

spicules, then as tubes radiating from the central capsule, then
bound together in a coherent skeleton.

Unfortunately, the exact record of the hoi'izon was lost ; it was
captured in either 13 e or 13 g.

CcELODENDRUM (Ccelodendridium) eamosissimum Haeckel.

This species w^as fairly plentiful at Station 13 i. It has been
described as cosmopolitan, from various stations and depths, but

not, I think, from so far north as the Faeroe Channel.

C(ELOPLEGMA MURRATANUM-TRITONIS Haeckel.

These species of Haeckel are the extremes of a series of \ery

' avXos, Kopvi'i), tubular club ; ^tv-j/o-ie, in honour of H.M.JS. ' Research.'
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varying forms, all terms of which were represented in the 'Eesearch'

collections. The range in depth is now extended to 480-350
fathoms ; the lowest temperature to 3i°-33° F. It has not been

recorded except from the I^aeroe Channel.

Tor the horizons of capture, see the table on pp. 1022-3.

rOEAMISirERA.
Globigerlsa spp.

1. A very small species, probably a dwarfed Gl. huUoides, was
fairly plentiful whenever the finest net was used at the surface.

The specimens were spinous when captured ^

2. On the occasion when the Mesopiankton net touched bottom,

a very small quantity of bottom deposit was found in it, containing

minute spineless Globigerinse, which seemed to be referable to the

species G. bulloides and G.pachyderma. It is very noticeable in balsam

mounts of this sample that most of the supposed G.jjachi/derma are

quite filled with what looks like brownish protoplasm, as are most
of the bottom-living Foraminifera, but that most of the thin-shelled

G. hidloides are clear and empty.—The brownish material, while

yellowing slightly with nitric acid, does not give the brilliant tint

of the usual xanthoproteic reaction. It would seem to be of a clayey

nature, and is possibly, as Sir John Murray suggests, a stage in the

formation of glauconite. It is extremely soft and friable, and when
stained is almost indistinguishable from the similarly stained proto-

plasm of surface specimens.

The dependence of the formation of glauconite upon the presence

of protoplasm has been pointed out in detail by Sir John Murray
and the Abbe Kenaud (Chall. Uep., Deep-Sea Deposits, pp. 385-
390). If this material be of a glauconitic nature, its method of

occurrence would seem to indicate that G, pachyderma on reaching

the bottom contains more protoplasm than G. bidhides, and in that

case probably lives nearer to the bottom. It is very desirable

that voluminous samples of the bottom deposit should be taken in

the Faeroe Channel in order to test this suggestion, and for the

following reason.

The whole discussion as to whether Glohigerina was a purely

planktonic form, or could both float and creep at the bottom
indifferently, would probably have been settled by the acceptance

of the first alternative years ago, had it not been for an observation

by Dr. Carpenter during the third cruise of the ' Porcupine '
-

which was recorded in his general discussion of the Glohigerina

question in 1875. This was to the effect that samples of water

taken from immediately above the Glohigerina ooze at 500-750
fathoms, in the Faeroe Channel, yielded on filtration " multitudes

of young Globigerimf," plentiful and small enough to make the

water appear turbid.

The "cold area" of the Faeroe Channel is apparently the

' Cf. Biady : Prcc. Eoy. Soc. Edinburgh, xi. p. 717.
' W. B. Carpenter : Proc. Eoy. Soc. xxiii. p. '2'6b.
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southernmost limit ^ for the occurrence of G. jMcJiyderma in hottom
deposits ; it is abundant in Arctic deposits, but has never been

recorded alive fi-om the surface. G. buUoides, on the other hand,

is ouly known to occur at the surface, although dead shells are

plentiful in the deposits of the Taeroe Channel.

I venture to suggest that Dr. Carpenter's observation as to

the presence of very small living Glohigerince. just above the bottom
may be harmonized with the generally accepted view that most, if

not all, Glohigerince are essentially planktonic organisms, by the

supposition that G. jjochyderma is a meso]iliinktomc form, at any
rate in the Faeroe Channel. It is quite possible that it may occur

at the surface farther north, but it would escape capture by any
but the finest nets (diameter of the shell '3 mm., according to

Brady ; my largest specimens were about -15 to '2 mm.).

SiLICOPLAGELLATA.
DiCIYOCHA Sp.

A fair number of spicules referable to this genus of Ehrenberg
occurred in one or two surface-hauls, notably 13 7i. They agreed

on the whole with the spicules of D. stcqjedia and rhombus
(Haeckel), but no sign of the protoplasmic body was traceable.

Prof. Cleve ^ records D. fibula and D.speeidum (Ehrenberg) for the

same cruise.

DlNOFLAGELLATA.

In reporting on the A'egetable Plankton of the cruise of the
' Kesearch ' in 1896, Prof. Cleve ^ records the following species of

Dinoflagellata :

—

Ceratium tripos Duj.
Ceratium furca Duj.

Ceratium tripos Ehrenb. ; var. haltica Schiitt ; var. macroceros

Ehrenb.= var. scotica Schiitt; var. longipes Bail. = var. tergestina

Schiitt ,• var. horrida Cleve.

Peridinium divergens Ehrenb.
Pyropliacus horologium Stein.

With the exception of the last, with which I did not meet, all

these occur in all hauls with the finest net, many of them in great

abundance.

ClXIATA OlIGOTRICHA.

DiCTTOCTSTA ELEGANs Ehrenberg.

A beautiful species of this genus was fairly plentiful in some
hauls, notably 13 7i. According to Moebius "^

all the various forms
of Dictyocysta are referable to Ehrenberg's species eJegans, an

' H. B. Brady : Chall. Eep. Zool., is. Foraininifera, p. 600 (cf. pp xii-siv).
^ ' Fifteenth Annual Eeport of Fishery Board for Scotland,' part iii. p. 302.
^ P. T. Oleve : Fifteenth Annual Eeport of Fishery Board for Scotland,

1896, part iii. p. 297.
* O. Moebius : Fiinfter Jahresbericbt d. Commission z. \\iss. Untersuch. d.

deutschen Meere, 1887.
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opinion which, I think, is not likely to be accepted by the next
monographer of the group. My own specimens agreed exactly

with Moebius's figure 28, pi. viii., and showed no signs of variation

in the direction of other species. As regards the structure of the
shell, I can confirm von Daday ^ as against previous observers in

the belief that the neck (Aufsatz) consists of a meshwork, but that

the body of the shell ( Wohufach), although appearing at first sight

to be also a meshwork, is really a closed chamber. My specimens
seem to show that the inner membi'aue of the "' Wohnfach " is

continuous everywhere except at the mouth, but that the outer

membrane ceases at the so-called pores.

C—THE MEDUS-E.

My friend Mr. E. T. Browne has been kind enough to look

over the few Medusce of my collections. Of all groups this seems
to suffer most in capture at sea. Xear shore, or from an open
boat, in fairly still water, the tow-net can be handled delicately

;

but on board ship in open water the characteristic sense-organs

and delicate tentacles are broken by pressure against the tow-net,

whether in the rolling of the ship or in the hauling of a meso-
plankton net by steam-power from considerable depths.

In 1897 I tried to lessen the damage to surface forms, both by
diminishing the net-mouth in proportion to the surface-area of

the net, and by attaching the net-warp to a single-strap
' accumulator ' of india-rubber ; these certainly diminished, but

did not avoid, damage. Only in a few cases was Mr. Browne able

tu assign a specific name ; his list is as follows :

—

1. Lizzia hlondina Forbes. 5. Solmaris (possibly) two spp.

2. Phialidium sp. 6. Solmiuidelia sp.

'.i. Sarsia sp. 7. Aijlantha roica Forbes.

4. Sarsia yemmipara Forhes. 8. Affla>tf/ia dii/iialis lia.ecke\.

y. TrachtjiieiMi sp.

Of these the first fi\ e are probably purely epiplanktonic. Lizzia

hlondina was often present in such numbers as to tinge the

contents of the tow-net.

Phialidium sp. (14) and Sarsia spp. (several hauls) presented no
special features.

Solmaris sp. is almost certainly confined to the Epiplankton.

A single specimen occurred in 20 c (400-300 fathoms) ; but as it

occurred in 53 % of Epiplankton hauls, often in great profusion,

and only a single specimen in one Mesoplankton haul, the
presumption is that the latter specimen was dead and sinking

to the bottom ^.

As to Solmundella, my captures do not afi:"ord an}' evidence of

its vertical distribution.

' E. Ton Dadav : Mittheil. zool. Station iu Neapel, vii. p. 486.
^ Compare Proc. Zool. Soc. 1898. p. .579.



1898.] PLANCTOy OF THE FAEROE CHANNEL. 1031

AVhat appeared to be brokeu specimens of Aglantha rosea of

Forbes occurred in small numbers in tbree surface hauls.

The eighth species,

Aglain'tha digitalis (O. r. Miiller, Haeckel pars),

represents such of Haeckel's A. digitalis as remains after the
restoration of Forbes's A. rosea, and the removal of A. digitalis var.

occidentalis Maas ^ In his great monograph Haeckel ^ put JForbes's

A. rosea with eight marginal vesicles, and the old A. digitalis of O. F.
Miiller and Fabricius with four marginal vesicles, under the single

species A. digitalis. Since then both species have been confused,
until again separated by Browne \ It is consequently at present
impossible to detail accurately the distribution of these two species,

but it seems to be certain that A. digitalis occurs off Greenland and
Northern Norway, and that A. rosea occurs as a neritic form round
the British coasts (Yalentia, Shetland, Heligoland). The one is

certainly an Arctic form, the other a southern, even though they
may overlap to a greater extent than we at present know.

This being so, it is not without significance that Mr. Browne,
when going over my specimens without knowing the horizons,

separated the Aglanthce into two groups, A. rosea and A. digitalis, of

which, on comparison with the station list, all iheA.rosea were found
to come from surface hauls, all the A. digitalis from deep hauls'*.

As A. digitalis was captured in 66 7„ of Mesoplankton hauls, and
never at the surface, the presumption is that it has, like other
Arctic surface forms, sunk to deeper strata on reaching lower
latitudes (warmer surface water).

Unforcunately the results of the ' National ' do not throw any
further light on the distribution of these two species, horizontally
and vertically, for Maas (op. cit. supra) accepted Haeckel's
fusion.

TeachYNEMA sp.

A few specimens of a large medusa were apparently referable
to this genus. Hemispherical in shape (15 mm. diam., 12 mm.
high), its eight radii showed the heavy transverse musculature of
Trachymedusce. The eight tentacles were stumpy and thick, one
at the end of each radial canal. The sense-organs had disappeared.
The manubrium was about 5 mm. long, devoid of a " Magenstiel,"
and provided with four very small oral lappets. What seemed
to be rudiments of generative organs were placed on the upper
third of the radial canals.

1 O. Maas: Ergebnisse d. Planktou-Expedition. Die craspedote Medusen,
p. 24.

- E. Haeckel : System der Medusen, i. p. 272.
3 E. T. Browne : Proc. Zool. Soo. 1897, p. 833.
* One small specimen oi' Aglantha, too much damaged for reference to either

species, was taken at 166. In the table it has been placed as a query under
A. rosea.
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It is the only Trachynema which approaches T. funerariitm Hid.
in size ; but its proportions, and the position of the generative

organs, are against its being a young form of this species. In
most recognizable points it lies between T. ocfonarium Hkl. and
T. eurygaster Hkl. ; but it agrees exactly with neither. The eight

radial canals and manubrium were of a strong brick-red.

It occurred in deep or doubtful hauls only.

EXPLANATION OF PLATE LXVI.

Fig. 1. S'iphonospJicpra tizarcli, sp. n., p. 1025. A single individual is repre-

sented by balf the sheil and by half a section of the central capsule :

outside the latter are zoosauthellae. Cam. luc.

Fig. 2. Aiilographis nworcnsis, sp. n., p. 1026. Termiuation of a radial tube.

Cam. lue.

Fig. 3. Aidacantha IcBviasima Haeckel, p. 1026. Termination of a radial tube

in optical section, showing the denticulations. Cam. luc.

Fig. 4. Aulographis moorcnsis, sp. n., p. 1026. A single terminal branch of a
radial tube, showing the denticulations and spathilla. Cam. luc.

Fig. 5. Aulocoryne cetesios^ gen. et sp. n., js. 1027. Termination of a radial tube,

showing the club covered with zigzag spines. This beautiful drawing
is due to the skill of Miss Mabel Green.

Fig. G. Aulocoryne zeiesios, geu. et sp. n., p. 1027. A single zigzag spine.

Cam. luc.
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APPENDIX.

LIST OF ADDITIONS TO THE SOCIETY'S MENAGERIE

DURING THE YEAR

1898.

Jan. 3. 3 Common Squirrels (Sciwus vidgaris). Purchased.
4. 1 Rhesus Monkey {Macaeiis rhesus), 5 • Presented by Miss

Vine.

1 Indian Python (Python molurus). Presented by F. J. Allpress,

Esq.

5. 1 Eg-yptian Jerboa (Dipus cegyptius). Presented by H. W.
Wibrow, Esq.

7. 1 Razorbill (Alca tarda). Purchased.
8. 12 Common Teal [Qiierquedula crecca). Purchased.

2 Common Wigeon (Mareca pe77eloj7e), c? 2- Purchased.
2 Blue-faced Honey-eaters (Entomyza cyanotis). Purchased.

11. 1 Greater Sulphur-crested Cockatoo {Cacatua yalerita). Pre-
sented by Lady Pilkington.

12. 1 Japanese Ape (Macacus speciosus), c? . Deposited.
1 Macaque Monkey {Macacus cynomolgus), j . Presented by

Mr. 1!. S. Gleave.

13. 2 Herring-Gulls (Larits argentatus). Presented by the Rev. F.
Hopkins.

14. 2 Aard Wolves (young) {Proteles cristatus). Presented by
Capt. Baker.

1 Black-backed Piping-Crow {Gymnorhina tihiceti). Presented
by T. G. F. Winser, Esq.

15. 2 Ganga Cockatoos
( Callocephalon guleatum), c? 2 . Purchased.

1 Red-tailed Buzzard {Buteo borealis). Deposited.
18. 1 Mozambique Monkey {Cercopitheeas pygerythrus), $ . Pre-

sented by Miss J. Rogers.
19. 1 Chinese Goose (Anser cygnoides). Presented by the Rev. E.

Hensley.

20. 1 Smooth-headed Capuchin (Cebus mmiachus), (S . Presented
by W. S. Jay, Esq.

21. 1 Beccari's Cassowary {Casuarius beccarii?). Deposited.
24. 2 IJvsean Parrakeets (/V?/w?p^ieM,9 «re«e>zsis), cJ 5 . Purchased.

2 Black-headed Caiques
(
Caica melanocephala). Purchased.

1 Moor Macaque {Macacus maurus), $ . Purchased.

Proc. Zool. Soc—1898, ]N'o. LXVIII. 68
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Jan. 2o. 1 Red Fox (Cam's fulvus). Presented by F. C. Ingram, Esq.

23, 4 Virginian Opossums [Dldelphys virgi)iiana), 2(^,2 5- Pre-

sented by J. 1). Spruut, Esq.

2 Secretary "Vultures (Serpentarius reptilivorus). Presented by
J. E. Matcbam, Esq., C.M.Z.S.

3 Curlews {Nuynenius arquata). Purcbased.

3 (3_\ster-catcber8 (Ha-matojmsodraleffus). Purcbased.

29. 1 Laxigbing Kiuglisber (Dacelo gigantea). Presented by J. D.
"NValey, Esq.

1 Lace Monitor (Vavnnus varius). R'esented by J. D. Walev,
Esq.

1 Blue-tongixed Lizard (Tiliqua scincoides). Presented by J. D.

Waley, Esq.

2 Stump-tailed Skinks
(
Trachydosaurus ruf/osus). Presented by

J. D. Waley, Esq.

1 Leopard (Felis pardiis, jr.). Presented by J. D. Waley, Esq.

1 Derbian Wallaby (Macropus derbiamis), $. Presented by
.T. D. Waley, Esq.

?>l. 1 Dingo Dog (C'ani« dingo). Presented by D. E. McDowall,

Esq.

Feb. 2. 1 Duiker Bok {Cephahijhus grimmi), $ . Presented by L. IL
Nott, Esq.

2 Black Larks (Melayiocori/pha yeltoni'ensis). Purcbased.

1 Salyadori's Cassowary (Casuarhis salvadorii). Deposited.

1 Long-legged Buzzard' (Btiteu fero.r). Captured in tbe Bed Sea.

I'resented by Mr. J. Kilpatrick.

1 Kestrel (Tinnuncidus alaudariug) . Presented by Mr. J. Kil-

patrick. - .

3. 2 Axis Deer (;€ervits axis), 2$ . Received in Exebange.

1 Pink-headed Duck (Mhodmiessa caryophyUacea), S Received

in Exchange.
1 Javan Cormorant (Phalacrocora-v javanictts). Received in

Exchange.
1 Indian Crow (Coi-vus splendens). Received in Exchange.

4 Indian Spotted Doves (Twr^wr surateitsis). Received in Ex-
change.

2 Brown-headed GuUs (Larus bi-unneicephalus). Received in

Exchange.
1 Goldeu-naped Amazon (Chrysotis aurijmlliata) . Presented by

Gambler Bolton, Esq., F.Z.S.

4. 2 Red Ground-Doves (Geotrygon montana). Presented by Ladv
Blake.

1 Salvin's Amazon (Chrysotis sah'ini). Deposited.

1 Blue-and-Yellow Macaw (Ava ararauna). Deposited.

1 Red-and-Yellow Macaw (^4/'rt f/i/ vo/;^<>;-fl). Deposited.

7. 1 Horned Lizard (P/(r2/H05o.»«a eoniMf !(;«). Presented by Charles

Iseard, Esq.

8. I Green Monkey (Cei-copithecns caUitrichns). Presented bv
Robert OT'ailaghan. Esq., F.Z.S.

9. 3 Shaw's Gerbilles"(6V;-6i7/f/« shawi). Bred in the Menagerie.

15. 1 Great Kangaroo (:l/acro/»»s*/«^««/rt<<), d • Deposited.

2 Australian Sheldrakes ( Tadorna tadornoides), S $ • Pur-

chased.

17. 2 Chinese Quail (Caturni.v chiiiensis), S $• Purcbased.

C Pintails (Dqfi/a acid(i), 3 <^ , 3 2 . Purcha.sed.

18, 1 Australian Cti»}<owa.vy (Casiiariiis oust rail's), $. Deposited.
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Feb. 23. 3 Black-backed Jackals {Cam's mesomelas). Presented by J. E.
Matchani, Esq., U.M.Z.S.

1 DowDA' Owl {Pulsatri.v torquata). Deposited.
12 White's Tree-Frogs (iZj//« cfe?-M/fa). Deposited.
1 Bearded Lizard (Amp/nbolurus barbatus). Purchased.

24. 1 Black-backed Jackal {Canis inesomelas). Presented by Capt.
Travers.

25. 2 Black-faced Spider-Monkeys {At.eles ater). Deposited.
1 TenmimcVs TrAgo-pan (Ceriornis temim'ncki), $. Purchased.

28. 3 Hybrid Gold Pheasants (bred between Thaumalea picta and
T. amhersticR). Presented by Percy Tarbutt, Esq., F.Z.S.

Mar. 2. 1 Indian River-Snake {Tropidonotus piscato)-). Purchased.
3. 3 Urial Wild Sheep ( Osis vupiei), 1 c? , 2 2 . From Belnochistan.

Presented by B. T. Ffiuch, Esq., F.Z.S.
4. 1 Masked Paradoxure {Paradoxurus larvatus). Presented b}'

Julius Neumann, E.^q.

1 Large Indian Civet
(
Viverra zibetha). Presented In' Julius

Neumann, Esq.
5. 1 Common Seal {Phoca vitidina). Purchased.
G. 1 Leopard {Felis pardus). Born in the Menagerie.
7. 2 Cardinal Gro.sbeaks {Cardinalis viryinianus). Purchased.

8 Undulated Grass-Parrakeets {Melopsiftacus undulat.us), A(S

,

4 § . Purchased.
1 Brown Gannet {Sula leucogastra). Purchased.

8. 1 Black Lark [MelaJiocorypha yelfonie7isis), cf • Purchased.
9. 2 Indian Chevrotains (Trugulus meininna), 2(5'. Purchased.

2 Prairie Marmots {Cynomys ludovicianus). Presented bv J.

Maurice Glyn, Esq.
10. I Black Woodpecker (Picus martius). Purchased.

1 Great Eagle-Owl (Btdjo maximiis). Presented by Capt. Betram
Goff, late 71st Highland Liglit Infantry.

4 Chinese Quails {Cuturni.v chinensis), 2 J, 22- Purchased.
11. 1 Solitary Thrush (ilfo?«fu'o/« «/rtWi«), (^ . Purchased.
12. 1 Mantell's Apteryx (Apteryx mantelli). Purchased.

1 Owen's Apteryx {Apteryx- oiceni). Purcha.sed.

1 Spotted Ichneumon {Ileipestes auropunctatus). Presented by
the Rev. Sidney Vatcher.

14. 2 Hybrid Dusky Ducks (between Anas boscas cS and Anas
obseurus $ ), cJ $ . Presented by W. H. St. Quintin, Esq.,

F.Z.S.

15. 1 Snow-Bunting (P/ec^)-o;j^e«a.r m'yaZi's), cT. Purchased.
1 Mantchurian Crane {Grusjaponensis). Purcha.sed.

16. 1 Macaque Monkey {Macacus cynomolyus), $ . Presented by
M. Lj'ons, Esq.

1 Common Fox {Catiis vulpes), iS Presented by Miss Heard.
1 Malayan Paradoxure (Paradoxurvs hermapliroditus) . De-

posited.

1 Mexican Deer {Cariacus mexicanus), S Presented by H.E.
Col._ Wilson, C.M.G.

1 Reddish Brocket (Cariacus rufinus), o . Presented by H.E.
Col. Wilson, C.M.G.

1 Globo.se Cura.ssow {Crax ylobicera), $. Presented by lI.E.

Col. Wilson, C.M.G.
17. 1 Senegal Parrot {Poeoceplialus senegahis). Presented by IMjss

L. Firmin.

18. 2'Ln'^\\mga {Vanellus cristafus). Purchased.
68*
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Mar. 18. 2 Zel)us (Bos indi'ciis), S ?• Presented by Commander George
Stevenson.

7 Baer's Ducks {Fulu/iila baeri). Received iu Exchange.
19. 1 Hairy Armadillo {Dasypus villnsus). Deposited.

'2 Argus Pheasants (An/iis ffiryanteus), S ? Purchased.
4 Gold Pheasants {Thaumalea piuta), 2cT, 2$. Purchased.
2 Horned Tragopaus (Ccrioniis sati/ra), cJ $. Purchased.
2 l^ineated Pheasants (Euplucamm lineatus). Purchased.
2 South-African Ostriches (StrutJiio audralis), S $• Received

in Exchange.
1 Grand Eclectus (Eclectus rorutus). Deposited.

2 Many-coloured Parrakeet {Psephotits multicolor), S $ Pur-
chased.

4 Spotted-sided Finches (Amadi7ia lathami). Purchased.
21. 4 Radiated Tortoises (Tes^ittZo r«rf('(//«). Deposited.

22. 1 Weka Rail {Ocydromus australis). Deposited.
24. 1 Herring-Gull (Lnrus an/e>ifafus). Presented by Mrs. Hovell.

25. 2 Hybrid Parrakeets (bred between Flatycerciis eximiits (S and
Platycereiis jndlidicejjs $). Deposited.

27. 3 Bactriau Camels (Camelus bactrianus), 32- Deposited.

1 Burchell's Zebra {Equus hircheJli), 2 . Deposited.

2 Yalis (Poephayus r/runiiiens), $ et juv. Deposited.

1 Beisa Antelope ( Ory.f beisa ), J . Deposited.

1 South Albemarle Tortoise
(
Testudo vicina). Deposited. See

P. Z. S. 1898, p. 245.

28. 1 Caucasian Wild Goat [Capra caucasica, '^r.), S Received in

Exchange.
29. 1 Molucca Deer (Cervus moluccensis), ,} . Presented bv H.G.

The Duke of Bedford, F.Z.S.

4 Oyster-catchers [Hcematoptis ostralegus). Purchased.
30. 1 Great-billed Touvacim (Turacus 7nacrorhynehus). Presented

by R. .1. Nicholas, Esq.
31. 2 Ccimbayan Turtle-Doves ( Tiirtur seneyalensk). Presented by

Sir Edward Burne-Jones.
1 Razor-billed Curassow [Mitra tuberosu). Presented by

R. Norton, Esq.

April 1. 1 Macaque Monkey (Macacus cynotnolyus), $. Presented by
Capt. Francis W. Bate.

1 Burchell's Zebra {Efpius burchelli), J. Born in the Mena-
gerie.

2. 2 Arctic Foxes (Canis layopus). Purchased.
4. 1 Macaque Monkey [Macacus cyiwmolyus), 2 • Presented by

Mrs. Grace Cun'ie.

1 White-tailed Sea-Eagle (Ilaliaetus albicilla, jr.). From the

Liautung Peninsula, China. Presented bv J. W. Carrall,

Esq.

10 Californian Quails
{
Ccdlipepla californicci), 9 J , 1 2 . Pre-

sented by Capt. Thomas Yardley Powles.
5. 1 Rosy-billed Duck (Jfe^o/j/rt/^a /)(yoA((e«j, cJ. Purchased.
6. 1 Chmi]ia,iyz.ee (Anthropo/nt/tectis tioylodytes), (^ . Purchased,

1 Egyptian Jerboa (Dipus ceyyptius). Deposited.

1 Common Viper ( Vipera bo-its). Presented by R. Tucker,

Esq.
7. 4 Egyptian Ichneumons {Herpestes ichneimioti). Purchased.

6 Common Gulls (Larus canus). Purchased.
1 Common Kestrel (Tinnuncidus alaudarhis). Purchased.
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Apr. 7. 1 Reticulated Python (Python retictdatus). Purchased.

8. 1 Leopard {Felis p'trchts), (^ . Presented l\v Arthur Hudson,
Esq.

9. 1 PufF-Adder {Bids iirietans). Presented bv J. E. Matcham,
Esq., C.M.Z.S.

2 Eough-keeled Snakes (Dasypeltis scabru). Presented by
J. E. Matcham, Esq., C.M.Z.S.

4 Rhomb-marked Snakes {Tn'merorkinus rhomheatus). Pre-
sented by J. E. Matcham, Esq., C.M.Z.S.

9 Crossed Snakes {Psammophis crucifer). Presented by J. E,

Matcham, Esq., C.M.Z.S.

11. 1 Gayal [Bihos frontalis), $>. Born in t])e Menagerie.

1 Common Lapwing ( Vanellus cristatus). Purchased.

2 Knots {Tringa canutits). Purchased.

1 Long-necked Chelodiue {Chelodina longkollis). Presented by
R. Ivu-kwood, Esq.

14. 1 Macaque Monkey (.Iffjcwcits cynomolgus), (S . Presented by
H. Times, Esq.

2 Toco Toucans (Rnmphastos toco). Purchased.

1 Moufion {Ovis musimon), d . Born in the Menagerie.

1 Hog-Deer (Cenms porcinus), $. Born in the Menagerie.

15. 1 Robin {Erithacus rubecida, var.). Presented by Henry
Kirkman, Esq.

1 Gold Pheasant {Thaumalea picta), (^ . Presented by Mrs.
Abbot Robinson.

1 Red-vented Cockatoo {Cucatim hamftturonyyia). Purchased.

16. 1 Isabelline Bear ( Ursus isabellinus). Presented by 31ajor

Whatman.
1 Silver-backed Fox [Cams chama). Presented by W.

Champion, Esq.

1 Suricate (Suricata tetradactyla). Presented by \V. Champion,
Esq.

1 Grey-breasted Parrakeet {Myopsittacus monachus). Presented

by Mrs. Evelyn Heathcote.

18. 4 Silver Pheasants {Euploca7nus nycthemerus), ^S- Presented

by H. J. Veitch, Esq., F.Z.S.

19. 1 Common Barn-Owl [Strix Jlammea). Presented by Capt.

George Innes.

1 Black-winged Peafowl (Pavo nigripentiis), c?. Presented by
Richard H. J. Gurney, Esq., F.Z.S.

1 Collared Fruit-Bat (Cynonycteris collaris). Born in the Mena-
gerie.

20. 1 Yellow-cheeked Lemur [Lemur xanthomysta.i). Born in the

Menagerie.

1 Crested. Porcupine (Hystrut cristata). Born in the Mena-
gerie.

2 SquirreHike Phalanger.s (Belideus sciureus), 2rJ. Born in

the Menagerie.

1 Red Kangaroo {Macropits rufus), o . Born in the Mena-
gerie.

21. 2 Black Rats {Mus rattng). Presented by .T. E. Ardron, Esq.

4 Undulated Grass-Parr.^keets {Melopsittacus undnlatus).

Presented by A. Aitchison, Esq.

1 White-backed Piping-Crow {Gymnorhina leuconota) . Bred
in the Menagerie.

1 Black-bellied Sand-Grouse (Pterocles arenarius), S- Prt^-

sented by E. G. B. Meade-Waldo, Esq., F.Z.S.



1038 . APPENDIX.

Apr. 21. 1 Pin-tailed Saud-Grouse (Pterocles alchnta), 5- Presonted by
E. G. B. Meade-Waldo, E^q., F.Z.S.

1 Rosy Bullilnch [Enithrospiza (/itha(/lnea). Presented by E.

G. B. Meade-Waldo, Esq., F.Z.S.

22. 2 Common Blue-birds {Sialui wihuni). '\

2 Yellow-bellied Liothrix (iwMr«.f /(^/^/^s).
j p^ t d b

lAi-na.(\.\\\a.A&Ymc\\{Estrel(lamnandava). \ -.^^ Fl'tl AF
\lX&AA:)&\\ieA^^Axh\\].{EstreldarMhriventris). {' j- ' W 1 f

'

1 Crimson-eared Waxbill (Estrelda p/ueni-
\

^

cotiti). J

4 xVmaduvade Finches (Estirl/Ia amandava). \

1 (iroen Waxbill {Estrekht furmom]

.

1 Common Waxbill [Estrdda ciiierea).

2 Red-bellied Waxbills (Estrelda rubri-

ventvis).

3 Orange-clieeked Waxbills {Edrclda mel-

poda).

1 Chestnnt-eared Finch {Amadina casta-

notis). Presented by
1 Bar-breasted Finch (Muniu nisoria). y Miss Petroco-

2 Black-headed Finches {Munia ma/acca). chino.

2 Chesnut-bellied Finches {Munia rubro-

nigra).

3 Indian Silver-bills (Mtmia malabarica).

1 Maja Finch [Munia moja).

2 Banded Grass-Finches {Po'ephila cincta).

1 Paradise Whydnh-bird ( Vidua paradisea).

1 Golden-backed Weaver-bird {Pyruinelana

aurea). J
23. 1 Common Otter {Lutra vuJfjaris). Presented by A. P. Ash-

burnham, Esq.

3 Hairy-footed Jerboas {Uipus hiriipes). Presented by Miss
Baird.

1 Green-cheeked Amazon {Chrysotis vbndiyena, var.). De-
posited.

25. 1 Macaque Monkey {Macacus cynomolgus), J . Presented by
Mrs. Burrell.

2 Beautiful Grassfinches {Po'ephila mirabili^), cJ?- Pur-
chased.

2 Indian Silver-bills {Munia malabarica). Presented by the

Lady Charlotte Amherst.
12 Midwife Toads {Alytes obstefrleans). Purchased.

1 Barbary Wild Sheep (Ovis tra(jelapkus). Born in the

Menagerie.
26. 1 Pinima Curassow (C'r«,r^zVj;wrt), S- Presented by Dr. Emil

A. Goeldi, C.M.Z.S. See P. Z. S. 1898, p. 348.

1 Hybrid Fowl and Guinea-fowl (between Nmnida melea(/ri'<

(^ and Galliis dmnesticus $ ), 5 . I'resented by Dr. Eniil

A. Goeldi, C.M.Z.S. See P. Z. S. 1898, p. 348.

1 Mona Monkey (Cercopitliectts mona), 5- Presented by Mrs.

Christina G. R. Potter.

2 Turtle-Doves {Tnrfiir communis). Presented by G. J. Plows,
Esq.

27. 1 California^ Sea-Lion {Otaria californiana), ^. Received in

Exchange.
2 Common Toads {Bufo vulgaris). Presented by D. P. Turner,

Esq.
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Apr. 27. 1 RiDg-tailed Coati {Nmua rufa). Presented by Basil T. Free-

liind, Esq.

1 Mantled Buzzard (Leucopternis palliata). Presented by
Basil T. Freelaud, Esq.

29. 1 Grey Ichneumon {Jlerpestes f/riseus). Born in the Menagerie.

3 Barbary Wild Sheep
(
Ovis trayelaphus). Born in the Mena-

gerie.

3 Yellow-legged Herring-Gulls (Larus caehinnans). Purchased.

2 Kuhl's Shearwaters (Puffinus kuhli). Purchased.

30. 1 Humboldt's Lagothrix l^Lngotlirix hinnboldti), 5 . Purchased.

1 Short-headed Phalanger {Petaums breviceps), cS • Born in

the Menagerie.

1 Great Eagle-Owl (Pnfo incuvimus). From Amoorland. De-
posited.

May 2. 2 Sooty Phalangers {Trichosurus fulifjinosus). Presented by
A. Waley, Esq.

3. 1 Common Chameleon (Chaniceleon vulffciris). Deposited.

4 Common Vipers ( Vipera bents). Presented by Mr. J. Amos.
4. G Garganey Teal (Qiieirjuedekc circia), 3 c? , 3 g . Purchased.

7. 1 Mountain Zebra (Equus zebra), $ . Purchased. See P. Z. S.

1898, p. 456.

1 Salvadori's Cassowary {Casuarms salvadorii?). Deposited.

1 Glaucous Macaw {Anodorhynchus glaucus). Deposited.

10. 1 Rhesus Monkey {Macaciis rhesus), $ . Presented by Mr. W.
II. Lewis.

1 Banded Parrakeet {Palceornls fasciata), J. Presented by
Lady Lumsden.

1 Banded Parrakeet (Palceoniis fasciata), c? . Deposited.

1 Cardinal Grosbeak {Cardmalis vinjiniamcs), S Presented by
Mrs. Harry Blades.

11. 2 Black-backed Geese {Sarddiornis melanota), cS $ . Heceived
in Exchange.

2 Grey-lag Geese (Anser cinereus). Received in Exchange.
1 Macaque Monkey (ikfftcacMs vynomolyus), (S . Presented by

Mrs. Eyre.

2 Crested Screamers [Cliaujia crisiata). Purchased.

12. 2 Scaly-breasted Lorikeets (Psitteideles chlorulejndotus). Pur-
chased.

13. 1 Red-backed Buzzard (Buteo erythronotus). Presented by
Ernest Hartley, Esq.

16. 2 Japanese Deer {Cervus sika), cJ 2 . Born in the Menagerie.

17. 1 Vervefc Monkey {Cercopithecus lalandii), S . Presented by
Mr. C. J. Barratt.

1 Common Raccoon [Procyon lutor). Presented by A. D.
Jenkins, Esq.

1 Orange-winged Amazon (Chrysotis amazonica). Deposited.

2 Blue-fronted Amazons {Chrysotis (estiva). Deposited.

1 CTiiinea Baboon ( Cyiwcephalus sphinx), S Presented by
Capt. H. de la Cour Travers.

18. 1 Guillemot (Lomvia troile). Presented by Ernest Home, Esq.

3 Shaw's GerbiUes (Gerbillus shmoi). Born in the Menagerie.

20. 1 Barbary Ape {Macacus imuts), cS . Presented bv E. L. Cooke,

Esq.
1 Leucoryx Antelope {Oryx leucoryx), cJ. Purchased. See

P. Z. S. 1898, p. 456.
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21.

22.

May 20. 1 Red-winged Parrakeet {Ptistes erythropterus). Heceived in

Exchange.
1 Long-billed Butcher-bird (Cracticus destructor). Received in

Exchange.
1 Red River-Hog ( Potamochcerus pencHiatus), (^ . Purchased.
1 Reindeer {Ranr/ifer tarandus), S- Presented b^^ Capt. the

Hon. M. A. Bourke, R.N., H.M.S. ' Cordelia.' See P. Z. S.

1898, j5.
4.'56.

1 Beccari s Cassowary (Casuarius beccarii?). Deposited.

1 Orange-winged Amazon ( C/irj/sotfs amazonica). Deposited.

1 Mocassin Snake (Tropidotiotus fasciatus). Presented by
James Meldruni, Esq., F.Z.S.

1 Black-tailed Gazelle (Gazella tilonura), S • Deposited.

1 Beccari's Cassowary {Casuarius beccarii). Deposited.
1 Short-headed Phalanger {Petaiirus breviceps), $ . Presented

by Julian T. Pym, Esq.

1 Small Hill-Mynah (Graculn religiosa). Presented by Mrs.
Strather.

24. 1 Smooth Snake {Coronella anstriaca). Presented by Brj'an
Hook, Esq.

1 Annulated Squirrel {Sciurusnnnulatus). Presented by W. H.
Boyle, Esq.
Schlegel's Doves {Calapelia pnella). Presented by W. H.
Boyle, Esq.

25. 2 Black-striped Wallabies (i^f(7CT'o/?MS «?orsa/ts), (5 ?. Deposited.
1 Blick-shouldered Kite (Elanus caruleus). 1

1 Tachiro (ioshawk (Astur tachiro).

1 Spotted Eagle-Owl {Bubo viuculosus).

2 Infernal Snakes {Boodon iiifernalis).

2 Lineated Snakes {Boodon lineatus).

1 Smooth-bellied Snake {Homalosoma lufri.c)

4 Rough-keeled Snakes {Dasi/jjelti.'i scabi-a).

11 Rufescent Snakes {Leptodira hotamhccia).

4 Rhomb-marked Snakes {Trimerorhinus
rhomheatus).

15 Crossed Snakes {Psammophis crucifer).

1 Cape Adder {Bit is atropos).

3 Puff-Adders {Bitis arietans).

] African Wild Ass {Equus tfeniojms),

Menagerie.

1 Gazelle {GazeUa dorcas), cf . Presented
Esq.

2 Mantchurian Cranes {Grus japonensis). Purchased.
2 Malabar Squirrels {Scinrus maxirnus dealbatiis). Presented

by R. C. Wroughton, Esq.

2 Bavbary Wild Sheep {Ovis tragelaphus). Born in the
Menagerie.

1 Sharp-nosed Crocodile {Crocodilus americfiiius). Deposited.
1 Algerian Tortoise (Testudo ibcni). Presented by Mr. Albeit

West.
1 Canadian Skunk {Mephitis mepliitica). Deposited.

1 Florida Tortoise {'Testudo po!i/p/iemus) . Deposited.

1 Collared Peccary {Dicofi/les tnja(;ii). Presented by Eustace
Grey, Esq.

2 Blat-k-necked Swans {Ci/f/ims nigrirollis). Bred in the
Menagerie. See P. Z. S'.*1898, p. 456.

Presentfi-d by
- J. E. Matcham,
Esq., C.M.Z.S.

26, Born thi6-

by F. D. Lambert,

27

28
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May 30. 1 Eii<^li5h Wild Bull {Bos taurus), S Born in the Menagerie.
31. 1 Augural Buzzard {Buteo aiiguralis). Depositdd.

2 Egyptian Kites {Mileus (egyptius). Presented by the Kev.
K. H. C. Grraham.

1 Double-ringed Turtle-Dove (Turtur bitorquatus). Purchased.

June 1. 1 Burchell's Zebra (^^iiits &wc/^^//j), 1^ . Deposited.

1 Bean-Goose (A riser seyetum), c? . Presented by W. H. St.

Quintin, Eiq., F.Z.S.

2. 1 Yellow-billed Sheath-bUl (C'/«/w<(i- «/6«). Presented by Capt.
H. W. Schlemann.

2 Golden Eagles (Aquila chrysaetm). Presented by Edgar
Baxter, Esq.

1 Common Viper ( Vipera berus). Presented by .lohn Harris,

Esq.

4. 2 Black-billed Hornbills {Lnphoceros nasutus). Purchased.
1 Greater Sulphur-crested Cockatoo (Cacatua yalerita). Pre-

sented by G. P. Dupuch, Esq.

1 Yarrell's Curassow (Cya.i' ca)-M/iCM/rtfrt), J. Purchased.

1 White-eyebrowed Guan (Penelope superciliosa). Purchased.
1 Servaline Cat (jFe/?sserua/ma). From Uganda. Presented by

Francis G. Hall, Esq.

1 Serval (Felis serval). From Uganda. Presented bv Francis
G. Hall, Esq.

6. 1 Dorsal Squirrel (Sciwus hypopyrrhus). Presented by Miss
Trelawny.

7. 1 Macaque Monkey {Macacus cynomolgns), S • Presented by
Miss Nellie Biggs.

1 Ring-necked Pheasant {Fhasianvj< tnrguatus), c? . Presented
by Dr. C. Danford Thomas, F.Z.S.

4 AVonga-Wonga Pigeons {Leucoxarcin picata). Purchased.
1 Indranee Owl [Syi^nium indranee). Deposited.

8. 2 Italian Newts (Molge italwa). Presented by Count M. G.
Peracca, F.Z.S.

9. 1 Pin-tailed VVhydah-bird ( Vidua principalis), S I'resented

by Mdiue. Cate.

1 Florida Tortoise [Testudo polyphemus). Deposited.

1 Eved Lizard {Lacerta ocellata ). Presented bv H. F. Witherby,
'Esq., F.Z.S.

10. 4 Azara's Opossums {Didelphys azarce). Purchased.
1 Naked-throated Bell-bird {Chusmorhynchus nudicoUis). Pur-

chased.

1 Burrowing-Owl {Speotyto cimicularia). Pui'chased.

11. 2 Mexicon Guans (Ortulis vefula). Purchased.
1 Kough Terrapin {A'icoria punctularia). Purchased.
1 Sarus Ciane (Grus antigone). Purchased.
1 Four-lined Snake {Coluber quatorlineatus). Purchased.
1 Angulated Snake {Helicops angulatus). Purchased.

lo. 1 Cape Zorilla {Ictom/x zorilkt). Presented bv J. E. Matchani,
Esq., C.M.Z.S.

1 Dustv Ichneumon (Herpestes pulverulentus). Presented bv
J. E. Matcham, Esq., C.M.Z.S.

4 Fieldfares {Turdus pilaris). From Christiansund. Presented
by Dr. B. B. Sharpe, F.Z.S.

1 Black Guillemot {Uria gryllf). From Christiausimd. Pre-
sented by Dr. R. B. Sharpe, F.Z.S.

1 Crowned Partridge {Rollulus cristatus), S • Purcha>.ed.
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June 13. 3 Triangular-spotted Pigeons {Culumba guinea). Bred in the

Meuagerif?.

12 Algerian Skinks (Eumeces al^crlensis). Presented by Eubert
S. Hunter, Esq.

2 Forster's Lun^-tish (Ceratodiis forsteri). Purchased. See
P.Z.S. 1898, p. 58(j.

2 Forster's Lung-fish (Centtodus fomteri). Deposited.

11. 1 GwhwuBiihuon {Ci/noecphaltis sphin.r), J. Presented by Capt.

C. C. Wyatt.
1 Indian Python {Python inolurm). Presented by Percival F.

Tuckett, Esq.

1 Four-lined Snake {Coluber quatorlinvatus). Presented by W.
R. Temple, Esq.

1 Common Comorants (Phalocrocora.v carho). Purchased.

15. 1 Malabar Squirrel (Scums maximus dealbatus) . Deposited.

3 Common Mormosets (^Hapale Jacchua). Presented by Col. A.
II. Maclo.iu.

16. 1 Niiked-footed Owlet (^•l('A«ie?ioc<Mr/). Presented by The Hon.
Mrs. Barrington.

2 Senegal Parrots {Pccocephalus seneyalus). Presented by Miss

E. L. Barford.

17. 2 Cereopsis Geese {Cereopsis novce-hollandice), c? $. Purchased.

18. 2 White-tailed Gnus {Connochcetes (/nu), J $. Presented by C.

D. Rudd, Esq., F.Z.S. See P. Z. S. 1898, p. 586.

1 Spotted Eagle-Owl {Bubo /naculosus). Presented by J. E.
Matcham, Esq., C.M.Z.S.

2 South-African Kestrels {Tinnunculus rupicoki). Presented by
C. Southey, Esq.

20. 2 Dusky Francolins {Pternistex rii/uscatus) . Purchased.

1 Madagascar I'ree-Boa
(
CoraUus iiiaddf/ascariensis). Purchased.

2 Yellow-cheeked Lemurs {Lemur .vanthomystax). Deposited.

21. r Macaque Monkey {Alacacus cy7io7)io/yus), cS • Presented by
Miss Stankowski.

1 Sykes's Monkey {Cercopithecus albifjularis)
, J. Presented by

Miss Gladys Carey.

1 Great Anteater {Myrmecophaya jubata). Purchased.

22. 1 Hybrid Zebra (between Equm cabcdius J imd Equus burchelli

2). Born in the Menagerie.

1 Brush-tailed Kangaroo {Petroyale penicillata), tS . Presented

by C. J. Leylaud, Esq., F.Z.S.

1 Blue-fronted Amazon (Ckrysotis a'stiva). Deposited.

23. 1 White-tailed Gnu {Comiochcetes ynu), cJ. Born in the Mena-
gerie.

2 Thara {He^nitrayusjein/aicus), J?. Born in the Menagerie.

6 Algerian Tortoises ( Testudo ibera). Deposited.

2 lied-and-Yellow Macaws {Ara chloroptera). Received in

Exchange.
21. 2 Red-backed Pelicans {Pelecnnus rufescens). From the Niger

River. Presented by H. L. Bernstein, Esq.

2 Madagascar Tree-Boas {CoraUus viadayascarie7isis). Depo-
sited.

25. 1 Banded Ichneumon {Crossarchus f(isciatus). Deposited.

1 Tamandua Anteater {Tamandua tctrudactyla). Purchased.

2 White-necked Storks {Dissura episcojms). Purchased.

1 Dusky Trumpeter {Psophia obsciira). Purchased.

1 Black Hangnest {Cassidix oryziwra). Presented by R. Phil-

lipps, Esq.
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Juuet2o. 1 Xtvyul^ted Tovtohe (Testudo an;/ulafa). Deposited.

27. 1 Chimpanzee (Anthrojjopithecus tror/lodytcs)
, J. Deposited.

1 Bonnet-Moukey {iKacacus siniciis), cJ . Presented by the Lady
Tichborne.

1 Moution (Ovis nmsunon), cJ. Presented by H. Brinsley

Brooke, Esq.

1 Brush-Turkey (Taler/alla lathami). Purchased.

1 Royal Python {Python ref/ms). Presented by W. G. Wood-
row, Esq.

28. 2 Bennett's Wallabies {Macropus bemietti), S ? • Born in the

Menag-erie.

1 Brush-tailed Kangaroo {Petroyale jjenidllatn), 5 . Born in

the Menagerie.

1 Glaucous Macaw [Anodorhynchus ylaucus). Deposited.

1 Jackal Buzzard {Buteo jacal). Presented by J. E. Matchain,

Esq., O.M.Z.S.
5 Upland Geese {Cliloepliaga maijellanicci). Bred in the Mena-

gerie.

29. 1 Yellow-crowned Penguin {Eudyptes cmtipodum). Deposited.

1 Thick-billed Penguin (Eudyptes 2}acJiyrhynchus). Deposited.

6 Argentine Tortoises (Tustudo aryentina). Depo.<ited.

1 Nilotic Trionyx (Trionyx triungnis). Deposited.

1 White-throated Monitor ( Varamis alhiyularis). Deposited.

1 Japanese Deer {Cervus sika), $ . Born in the Menagerie.

30. 1 Pig-taUed Monkey {Macacusneinestrimis), $. Presented by
J. Ratillon, Esq.

1 Lioness {Felis leo), 2 . From Somaliland. Presented by
Henry S. H. Cavendish, Esq.

July 1. 1 Lesser Koodoo {Strepsiceros imberbis), cJ. Purchased. See

P. Z. S. 1898, p. 586.

1 Beisa Antelope [Oryx heisa), (^ . Purchased.

2 Hagenbeck's Jackals [Canis hayenhecki). Purchased. See
P. Z. S. 1898, p. 586.

2. 2 Rhesus Monkeys {Macacns o-hesus), (^ 5 • Presented by the

Park's Committee, Tynemouth.
1 Bonnet-Monkey (Macams siyiicus), 2 . Presented by the

Park's Committee, Tynemouth.
2 Green Monkeys [Cercopithecus calUtrichus ?) . Deposited.

1 Moustache Monkey {Cercopithems cephiis), J. Deposited.

1 U'Hoest^&MoviliQy {Cercojnthecus Ihoesti). Purchased. See
P. Z. S. 1898, p. 586, pi. xlviii.

1 Dusky Trumpeter [Psophiu obscura). Purchased.
3 Japanese Teal {Querquedula furmosa) , 1 J, 2 $. Purchased.
1 Rufous Rat-Kangaroo (JEpyprymnus rufescens), J. Pur-

chased.

2 Black-winged Peafowl {Pavo nigripennis)
, c? J. Purchased.

4 Wagler's Ten-apins {Hydraspis loagleri). Deposited.

4. 4 Wandering Tree-Ducks {Dendroajgna arcuccta). Purchased.

2 Vervet Islonkejs {Cercopithecus lalandii), cJ §. Presented by
W. Champion, Esq., F.Z.S.

5. 1 Great Wallaroo {Macrojms 7-obustus), c?. Presented by Miss
W. Jackson.

1 Arabian Baboon {Cynocephalus hamadryas), § . Deposited.

2 Algerian Hedgehogs (Erinaccus algirus). From Tunisia.

Presented by Sir Harry Johnston, K.C.B., F.Z.S.

2 Indian Tantalus {Psetidotantalus leueocejjhalus). Purchased.



1U44 APPENDIX.

July o. 1 Vunui {Fr/i't coiim/or). Bom in tho Menagerie.
(3. 1 Giraffe {Giiaffa rmne/o/xirda/is). r^ . From S"nejal. Pur-

cliaserl. See V. Z. S. 1808, p. 587.

1 fTvey Parrot {Psitfacits erithacas). Deposited.

1 European Pond-Tortoise (Hhnys orbicularis). Presented by
A. H. Cocks, Esq., F.Z.S.

1 Aluerian Tortoise ( Testwlo iberii). Presented bv G. K. Gude,
Esq., F.Z.S.

7. 1 Shapely Snake (Phn/nona.v eutropis). Presented bv R. R.
Mole, Esq., C.M.Z.S.

1 Deadly Snake {Laehesis nfro.r). Presented by R. R. Mole,
Esq.", C.M.Z.S.

1 Gigantic Centipede (S'co/opendra </ir/r(s). From Trinidad.

Presented by K. 11. Mole, Esq., C.M.Z.S. See P. Z. S. 1898,

p. 587.

1 Thick-necked Ti'ee-Boa {Epicrates cenchris). Presented by
H. Carraciolo, Esq.

1 Corais Snake (Coluber cordis). Presented bv H. Corraciolo,

Esq.

2 Spotted Pigeons {Columba maculosa). Purchased.

2 Yellowish Finches {Sycalis luteola). Presented bv Mr. F.

L'Hoest, C.M.Z.S.

8. 2 Barbary Wild Sheep {Oris tragelaphus). Born in the
Meuay:erie.

1 Burrhel Wild Sheep (Oi'js^Mn-Ae^), cC. Born in the Menagerie.

2 Pennant's Parrakeets {Plafycercus elegans). Deposited.

1 Swainson's Lorikeet ( Tric/ioylussm nova-hollandice). De-
posited.

1 Lataste's Viper
(
Vipera latastli). Presented by Mr. Carl

Hagenbeck.
8 Lateral White-eyes (Zottterops Infera/is). Purchased.

9. 1 Burmeister's Cariama {Chunga burmeideri). I'urchased.

11. ] Japanese Deer {Cernis sika), c? . Born in the Men.Tgerie.

2 Thick-billed Penguins (JEiidt/ptes pac/ii/r/ii/nc7ius). Deposited.
1 Jardiue's Parrot {Paeocepha/us guh'e/mi). Deposited.

5 Buffs {Machetes pi(gna.r), 2 c?,3 $. Purchased.
2 Redshanks [Totanvs ca/idris). Purchased.

12. 1 Japanese Deer (Ce/TJ's «/A«), $. Born in the Menagerie.

1 Gre}' Parrot {Psiffaciis erifhaciis). Presented by Mr. Palmer.
2 Spoonbills (Platalen leucorodia). Purchased.

2 Axolotls [Atitblystoma Hyrinum). Presented by W. R.
Temple, Esq.

13. 1 Lion {Felis leo), 2. Presented by P. B. Vaiiderbyl, Esq.

1 Cardinal Grosbeak
(
Cardinalis virginianus), S . Presented by

Mrs. Chambers.
2 Shags {Pludncrocorax gracidus). I'resented bj' the Maclaine

of Lochbuie.

10 Common Chameleons ( Chamcr/eoii vulgaris). Pm-chased.
14. 1 Chacma Baboon {Cy7iocep/tah'S porcarius), S . Presented by

Dr. Suffield.

1 Brown Capuchin {Cebus fatuelhts). Presented bv Mrs.
Wallace, F.Z.S.

."! European Pond-Tortoises (Emys orbicularis). Presented by
Miss E. l<]ndicott.

15. 1 3Iacaquc Monkey {Mucaciis cynomolgus). Born in the Mena-
gerie.

2 Australian Bell-birds (Manorhina melanophrys). Deposited.
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July lo. 2 Elephantine Tortoises {Testvdo elephantina). Deposited.

1 Clumsy Tortoise ( TesUtdn inepta). Deposited.

1 Kound-spotted Lizard (Stenoclactylus guUatus). Presented
bv Master R. Stradlino-.

16. 5 Bridled Wallabies {(JnychM/tile frmatci),2 S ,'^> ?• Puv-
cbased.

2 Orang-outanrrs {Simia sati/rim), S ? • Purchased.
1 Maguari Stork {Dhsura m'iguari). Deposited.

1 Geutoo Penguin (Fyf/osceles tceniatus). Deposited.

1 Squirrel-Monkey (Chri/suf./iru- Hciurea). Deposited.
17. 1 Common ( hanieleou (Chima^leoa vulc/ari-i). Presented bv

Clyde Hinshelwood, Esq.

2 Common Snakes
(
Tropidonofu-< 7iafn'.r). Presented by A.

Waley, Esq.

19. 1 Naked-footed Owlet (Athene uocturi). Presented bvthe Hon.
Walter Rothschild, F.Z.S.

2 Coquerel's Mouse-Lemurs {Cheiror/aleus coquereli). De-
posited.

10 Algerian Tortoises {Testudo iberu). Deposited.

1 Glass Snake {Ophiosain-us r/pt/.s). Deposited.
1 Black-marked Snake (Coltihi-r scalaris). Deposited.
1 Ravergier's Snake {Zameiii.s raverjieri). Deposited.

20. 19 Saddle-backed Toi-toises (Teshuh ephippiuni). From Dun-
can Island. Galapagos (iroup. Deposited. See P. Z. S.

1898, p. 587.

33 South-Albemarle Tortoises
( Testudo vicina). From Albemarle

Island, Galapagos Group. Deposited. See P. Z. S. 1898,

p. 587.

4 Speckled Terrapins [Cleininys yuttuta). Deposited.
.37 Painted Terrapins ( Chri/semys picta). Deposited.

2 Araorieau Box-Tortoises {Cistudo Carolina). Deposited.

1 Stink-pot Mud-Terrapin {Cinosternon odoratum). Deposited.

2 Alligator Terrapins [Chelydra serpentina). Deposited.
Golden Gav^ (Carassius aicratus), vav. Presented by F. H.
Fitz-Roy, Esq.

21. 1 Graceful Ground-Dove (Geopelia cuneata). Purchased.
2 Peaceful Ground-Doves {Geopelia tranquilla),^ $. Pur-

chased.

2;^. 1 Bridled Wallaby (Onychogalefrenata), S . Deposited.
25. 1 Rook {Corms friiyilegus). Presented by Mr. Mack.

1 Vinaceous Amazon (Chrysotis vinacea) . Deposited.

26. 4 Ciimbayan Turtle-Doves {Turttir senegalensia). Bred in the
Menagerie.

1 Spotted Pigeon (Colmnba inmnilosa). Bred in the Menagerie.
3 Wrinkled Terrapins {Chrysemys xcripta rugosa). Deposited.

27. 1 Pig-tailed Monkey {3Iacucus Jiemestrinus), $. Presented by
C. R. Johnson, Esq.

1 Common Rat-Kangaroo (Potorous tridactylus), S • Presented
by Major Fleming.

1 Humboldt's Saki {Pithecia monachus). Deposited.

28. 1 White-crested Jay-Thrush (Garrulax leucolophus) . Presented
by Henry Fulljames, Esq.

1 White-throated Jay-Thrush {Gaiiridax albogularis). Pre-
sented by Henry Fulljames, Esq.

29. 2 Squirrel Moidveys (Chrysotliric sciurea). Presented by C.

E. Giinther, Esq.
1 Orange-winged Amazon {Chrysotis amazonicd). Deposited.
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July 29. 1 Festive Amazon {Chn/sotis/estiva). Deposited,

5 Gazelles (Gazella dorcas). Deposited.

1 Leopard Toitoi.se (
Testudo jJardalis). Presented by Capt. E.

M. Woodward.
1 Bell's CiiiLxys {Cinui/s belUana). Presented by Capt. E. M.

Woodward.
1 Home'.s Cinixvs {Cini.rt/s homeana). Presented by Capt. E.

M. Woodward.
30. 1 Common Chameleon {Cham(Bleon vuh/in-is). Presented by

W. Cooper, Esq.

31. 2 M.agpies [Pica rugtica). Deposited.

Auo-. I'resented by W. Pi,

Iie;-eived in Ex-

. Deposited.

Deposited.

3. 1

1

4. 1

1 Squirrel Monkey {C'hrysothrix scmrea)

Koutledge, Esq.

1 Garden Dormouse {Myo.vus quercinm).

change.

1 Common Wombat (Fhascolomys tiiitcIieUi)

2 Mailed Uromastix {Uromadi.r loricatus).

1 Blackish Sternothere (SternrAhaTus nigricans). Deposited.

1 Wrinkled Terrapin {Chrysemys scripta ruyosa). Deposited.

3 Amphiumas (Avtjj/iiuma means). Deposited.

1 Ochraceous Ichneumon (Jferj^estes ochraceus). From Somali-

land. Presented by P. M. Hawker, Esq., F.Z.S.

1 Abys.sinian Guinea-fowl [Numida ptilorhyneha). From So-
malilaud. Presented by R. M. Hawker, Esq., F.Z.S.

Red-masked Couure {Conurus ruhroUirDutus). Presented by
Mrs. E. Heurey.

Spiny-tailed Iguana {Ctenosaura acanthura). Deposited.

Mozambique Monkey {CercojnfJtecus pygerythnis), $. Pre-

sented by Miss Ethel Ansorge.

1 Wapiti Deer (Cervti-s canadensis), cJ. Born in the Menagerie.

1 Raven {Corviis co.'v/.?-). Presented by H. W. Mansell, Esq.

1 American Siskin {Chrysomitris tristis). Deposited.

2 Yellow-bellied Liothrix (Liothri.v luteus).

1 Superb Tauagor (Callisie fastuosa).

1 Australian Waxbill {Extreldn feinporalis).

5 Amaduvade Finches [Estrelda umandaca).

1 Modest Grass-Finch [Amadina modesta).

2 Orange-cheeked "N\'axbills {Estrelda viclpoda).

1 Crimson-eared Waxbill {Estrelda pJia'/iicotis).

2 Chestnut-eared Finches {Amadina castanotis).

3 Bar-breasted Finches (3[u>iia nisoria).

1 Black-headed Finch (Munia mahicca).

1 Indian Silver-bill {Munia lualaharica).

4 Indian Silver-bills (var.) (Mania maladarica).

2 Banded Grass-Finches {Pu'qiliila cincta).

1 Parrot Finch {Erythrura psittacea).

1 Shining Weaver-bird {Hypoclwra 7iifens).

1 Grenadier Weaver-bird (Eupkctes ory.v).

1 Black-bellied Weaver-bird
(
Eiiplectes afer).

2 Lazuliue Finches {Guiraca parellina).

2 Red-crested Finches {Coryphospinyus cris-

iatus).

1 Yellow-rumped Seed-eater (Critkayra chry-

sopyya).

2 Passeriue Parrots {Psiftacula j)asserina).

2 Grey-headed Love-birds {Ayapornis cand).

Presented by
A. Aitchisou.

Esq., F.Z.S.

'
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Aug. 7. 1 Wapiti Deer (Cerous canadensis), S Born in the Menagerie.
8, 2T\iXiie-loel^\ot\ii{Bra(Jt/pustridactyhis), $etjiiv. Purchased.
9. 1 Common Chameleon {Chamceleon vulf/aris). Presented by

M. Titford, E^q.
10. 1 Humboldt's Laguthrix (Lagothrix hnmboldti). Received in

Exchange.
1 Red-backed fi'dVi {PifJwcia chlropotes). Received in Exchange.

11. 1 Rhesus Monke^v {Mucacus rhesus), $. Presented b}' C. E.
Bash all, Esq.

1 Grey Parrot (Psittacus erithacus). Deposited.

1 Smooth-bellied Snaki.' (Iloinalosuma lutrix).
^

1 Rufescent Snake (Ze/jto?iVa /;o^rt«i6a;w).
| p , ^ j i ,

2 Rhomb-marked Snakes (Trimtrurkinus [ t l at * i

, , , >
^ r J. E. iMatchani,

rliombeati(s).
\ y ('"Nf'/S

5 Crossed Seakes (2's«wi»io;)A?s ccMC'i/er).
|

"""' " '^" '

3 Puff-Adders (Bitis arietans). J
12. 2 Pinclie Monkeys {Midas wdipus). Deposited.

13. 1 Bonnet-Monkey {Macacui sinicus), 5 . Presented by Mr. H.
Page.

lo. 1 Reticulated Python {Python rcticulatus) . Deposited.

1 Tiger (FcHs tigris). Deposited.

1 Leopard (var.) (Felis jiavdus). Deposited.

1 Crested Pigt-ou (Ocyphaps lophotes). Bred in the Menagerie.
G Californian Quails (Callipepla califwnica). Bred in the

Menagerie.
IG. 1 Bonnet-Monkey {yiucacus sinicus), J. Presented by Miss

Emily Sandell.

1 Macaque Mcnkey {Macacus cynomoli/iis), cS Presented bj'

Madame Giorgi.

1 Rhesus Monkey (Macacus rhesus), 2 • Presented by Miss
Tjcathes.

1 Grand Eclectus {Edectus roratus). Presented by Mrs. Peter
Watson-.

1 Oorais Snake {Coluber corais). Presented bv Cecil W. LUlev,
Ksq., F.Z.S.

17. 1 Chimpanzee (Ayithropopithecus iroglodyfes), $. Deposited.

1 Rurrhel Wild Sheep (Oois burrhel). Born in the Menagerie.
1 Elephantine Tortoise {Testudo elephantina). Deposited.

18. 1 Sykes's Monkey {Cercopitliecusalbiyularis), 5. Presented by
C. Carter, Esq.

1 Red-bellied Wallaby {Macropiis hillardieri), S • Deposited.

19. 1 Charles-Island Tortoise {Testudo yiyanten). Deposited.

20. 2 Maximilian's Aracaris {Ptcroylossus inedi). Purchased.
3 Lettered Aracaris {Pteroylossus inscriptus). Purchased.
3 Golden-headed Conures (Conurus auricapillus). Purchased.
2 Red-underwinged Do\es {LeptojHila rufuxiUa). Pui-chased.

2 Red Ground-Doves (Gcotryyon montnna). Purchased.
1 Little Guau (Ortalis inotmot). Purchased.
6 Superb Tanagers (Callidefastuosa). Purchased.
4 Brazilian Hauguests {Icterus Jamaica i). Purchased.
3 Merrem's Snakes {Rltadinwa merremi). IHuchased.

22. 1 African Civet ( Viverra civetta). Presented by Lieut. Carroll

and Major Arthur Festiug.

1 Indian Chevrotain {Traytdus meminna), J. Purchased.
2 Indian Pythons {Python molurus). Deposited.

25. 1 Fat-tailed Sheep (Oris rt/7'e«, var.), c?. Presented bv the Hon.
Sir ,T. Sivewright, K.C.M.G.



Presented bv
J. K. Match ail)

Esq.,C.M.Z.S.

1 04S APPEN^mx.

Alio;. 2o. -2 Allijjators (Alligrttor mississippieii-v's). Prej^ented bv O. JNIoser,

Esq.

20. ] Bosch-bolv
(
Tragdaphvs sr/loaticus)

.

'•^

2 Malioli Galaofos {Galago muholi).

2 Cape Zorillas {Ictoiiy.c zorilla).

1 Hoary Snake {I'seHdasjns cana).

12 Crossed Snakes (PHammophif: crucifer). ^
'^

l'^l<^"Af"tcl an
2 llongh-keeled Snakes (Z'rtsyyWr'/i scaira).

f

'-' '" - -'

2 Rufescent Snakes (Leptodim hofamh(eia).

2 Smooth -bellied Snakes [Homalomma
lutfix).

2 Putt-Adders {Bit.U arletans). J

1 Brown Gannet (Snia leiicoyastra) , Presented by Capt. Ernest

W. Burnett.

1 Reticulated Pvtlion {Python reticulatus) . Deposited. See
P. Z. S. 1898; p. 587.

12 African Walking--fish [Pennphthalmus koelreuteri). Pre-

sented by Dr. H. O. Forbes, F.Z.S. See P. Z. S. 1898,

p. 687.

27. 1 Common Viper ( Vipera berm). Presented by W. F. Bland-

ford, Esq.

2 Common Snakes (Tropidonotus natrix). Presented bj' W. F.

Blandford, Esq.

1 Burrhel Wild Sheep {Ovis burrhel), J. Born in the Mena-
gerie.

29. 1 Brazilian Hangnest (Icterus jamaicai). Presented by Percy

M. Calder, Esq.

1 White-throated Finch [Spermophila aJhogularis). Presented

by Percy M. Calder, Esq.

5 Rufous Tinamoiis (Rhynchotus rufescais). Presented by
Ernest Gibson, Esq.

30. 2 Great Kangaroos (Macropus giffanteus), (5 2 • Deposited.

2 Great Wallaroos {Marropus robustus). Deposited.

2 Bennett's Wallabies [Macrojms hennetti). Deposited.

2 Brush-tailed Kangaroos (Petrognle penicillata). Deposited.

1 Red-bellied Wallaby (Macropus hillordieri). Deposited.

1 Dormouse Phalanger [Dromicia nana). Received in E.\-

ehange.

11 'Qvnsla-TwvkeyB (Tal€gaU.a lathami). Deposited.

12 Roseate Cockatoos (Cacatiia j-osvicapiUa). Deposited.

(j Greater Sulphur-crested Cockatoos ( Cacatua galerita ).

Deposited.

5 Silky Bower-birds {Ptilonor/iytichus violaceus). Received in

Exchange.
1 Humboldt's Lagolhrix (Lagothriv humholdti). Presented by

C. H. L. Ewen, Esq.

2 Augural Buzzards (Buteo nuguralh). Presented by Dr.

Chalmers.
?i Goliath Beetles {Goliathus drunjl). Presented by Dr.

Chalmei's.

] Lazuline Finch {Gm'raca parelUna). Presented by John B.

Toone, Esq.

1 Elegant Lizard (Uta etegans). Presented bv John B. Toone,
Esq.

2 Elephantine Tortoises
(
Test.udo elephantina). Deposited.

31. 1 Tloolock Gibbon {Hylobntpx Jimdork), J. Presented by
Lionel Inglis, Esq.
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Aug. 31. 1 Grenadier Weaver-Wrd {Euplectes oryx). Presented by Mrs.
Frances A. Cock.

1 Common Snake ( Tropidonotus natri.v). Presented by A. S.

Sbrubbs, Esq.

Sept. 1. 1 Gs^u^a. Qock&too {Callocqjhalon gahtttmn) . Deposited.

2. 1 Riippell's Colobus (C'o/o6?<s^?<e?-e2o). Presented by Mr. Jus-

tice Kelly. See P. Z. S. 1898, p. 587.

1 Duke of Bedford's Deer {Cervus xcmfhopygius). Presented bv
H.G. the Duke of Bedford, F.Z.S. See P. Z. S. 1898, p. 588.

1 Brown-necked Parrot {Pceocephalm fuscicollis). Deposited.

2 Pretre's Amazons {Chrysotis prcetrii). Deposited.

1 Red-vented Parrot (Pionus metistruus). Deposited.

1 Iceland Falcon [Hierofalco islandus). Presented by C. R.
Anderson, Esq.

5. 1 Chacma Baboon (Cynoce2}halus porcarius) , $ . From the Cape.
Presented by J. E. Matcbam, Esq., C.M.Z.S.

2 Egyptian Geese {Chenalope.v agyptiacus). From the Cape.
Presented by J. E. Matcham, Esq., C.M.Z.S.

\'^vik.9l}oxi.{Cercoleptes caudwolimlu»), S . Purchased.
6. 1 Leopard {Felis pardus). Deposited.

7. 1 Festive Amazon {Chrysotisfestiva). Deposited.

8. 11 Long-eared Bats [Plecotus auritus). Presented by F. Cane,
Esq.

1 Nose-horned Viper (Pitts nasicornis). Deposited.

9. 2 Spotted Cavies [Ccclogenys paca). Deposited.

1 Punctated Agouti {Dasyprocia punctata). Deposited.
1 Ring-tailed Coati (Nasua rufa). Deposited.

1 Kinkajou [Cercoleptes caudivolculus). Deposited.

6 Spiny-tailed Iguanas {Ctenosaura acanthura). Deposited.
1 Delalande's Gecko {Tarentola delalandii). Deposited.

1 Stanleyan Q\%vxo\ws\ {Tragulus Stanleyanus), c?. Presented
by Miss Norah F. L. Briggs.

10. 1 Plumbeous Snake {Oxyrhojnis clcelia). Deposited.

2 Hawk-billed Turtles {Chelone imbricata). Presented by II.

Skinner, Esq.

12. 3 Swinhoe's Pheasants (Puplocamus swivkoii). Bred in tlie

Menagerie.
3 Mandarin Ducks {JEx galericulata). Bred in the Menagerie.

13. 1 Vociferous Sea-Eagle (Haliaetus vocifer). Deposited.

14. 1 Ring-tailed Coati {Nasua rufa). Presented by S. C. Rogers,
Esq.

1 Common Chameleon {Chamaleon vulgaris). Deposited.
15. 1 Pleasant Antelope (7'r«(/eZ«;j/(z«^r«i'e<s), 5- Purchased.

2 Little Armadillos {Dasypus rninutus). Deposited.

16. 1 Crested Porcupine {Hystrix cristata). Born in the Menagerie.
19. 1 Rhesus Monkey {Macacus rhesus), §. Presented by Charles

Gauz, Esq.

1 Brown Capuchin (Cebus fatnellus). Presented bv Miss May
Hill.

20. 3 Black- eared Marmosets {Hapale ^jew««7/a?rt), c? $ et juv.
Presented by Mrs. Dal Young.

2 White-throated Capuchins (Cebus hypoleucus). Presented by
Mrs. E. C. Cregan.

23. 1 Red-vented Bulbul (Pycnonotus heemorrhous). Deposited.

1 Common Chameleon (Chuince/eon vulgaris). Presented by
W. E. Reymes-Cole, Esq.
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Sept. 23. 1 Chimpanzee (Anfhropopit/iecus troglodi/tes), (S . Presented by
Claude E. Birch, Esq.

26. 3 Lions (Felis leo), \tS , 2 2 . Presented by Arthur Henry
Sharpe, Esq., F.Z.S., and Ewart Scott Grogan, Esq.,

F.Z.S.

1 ^Mm&ivanWa.moceroB {Rhinocerossumatreitsis), $. Purchased.
2 Reticulated Pythons {Python reticulat.us). Deposited.

27. 6 Spotted Tinamous {Nothura maculosa). Presented by Ernest
Gibson, Esq.

28. 2 Emus {Dromceiis novcB-hollandia). Deposited.

1 Black-winged Grackle (Gracupica melanoptera). Deposited.
10 Cunningham's Skinks (Egernia cunnimjlmmi). Deposited.

1 Black-and-Yellow Cyclodus (Tiliqua nigrolutea). Deposited.
2 Little Ringed Plovers {jEgiaUtis curonica). Purchased.
1 Common Sandpiper (Trinyoides hynoleiicus). Purchased.

29. 1 Ring-tailed Coati (Nasua rufa). Presented bv W. C. Wav,
Esq.

1 Red-sided Eclectus (ifcZerf^/s/jfc^wfl/w), $ . Deposited.

2 Common Chameleons {Chaiiiceleoii vulgaris). Presented by
Mr. W. F. H. Rosenberg.

30. 1 Nagor Antelope {Cervicapra redunca). Deposited.

1 Jardine's Parrot {Poeocephalus gidiehni). Deposited.

Oct. 2. 1 Green iTonkey (Cercopithecus callitrichus). Presented by
Cecil Aldin, Esq.

3. 1 Sooty Mangabey (Cercocebus fuliginosus), §. Presented by
Mrs. Peury Lloyd.

4. 1 Reticulated Python {Pgfhon reticidatus). Deposited.
5. 1 Golden Eagle {Aguila chrysa'etus). Presented by the Rev. F.

Foxhambert.
6. 1 Indian Wild Dog (Cyon dukJiune»si<), cS . From N. India.

Presented by Surg. Lt.-Col. J. Duke.
1 Common Squirrel {Sciurus vulgarU). Presented by A. M.

"Wigram, Esq.

1 Egyptian Jerboa (Uijms cegyptius). Presented by David
Devant, Esq.

1 Mozambique Monkey (Cercopithecus pygerythrus). Presented
by Mr.s. Snowdon.

1 Radiated Tortoise (Testudo radiata). Presented bv Master
Bertie Standing.

7. 1 Bennett's Gazelle (Gazella bennetti?), (S . Deposited.

1 Suricate (Suricafa fetradacty/a). Presented by ilrs. Molteno.
1 Black-headed Caique (Caic.a melanocephala) . Presented bv

Mrs. Charles Norton-Dowding.
8. 1 Puma {Felis concolor). Presented by Basil J. Freeland, Esq.

11. 2 American Flying-Squirrels (<S«»r(3;j<e/-MS I'o/f^eeZZa). Presented
by Mrs. Nias.

12. 1 Eland (Oreas canna), S Purchased.
1 Tantalus Monkey {Cercopithecus tantalus) , (S . Presented by

Arthiu- T. Wai-ren, Esq.

13. 1 Macaque Monkey {Macacus cynoynolgus). Presented bv
Mr. H. W. Mote.

1 Black-headed Lemur {Lemur brunneus). Deposited.

1 Bengalese Cat [Felis bengalensis). Presented by Mr. David
J. Munro.

1 Ruddy Ichneumon (.Hie/yjc'^essmtMO- Presented by J. Lyons,
Esq.
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Oct. 17. 1 SiiiuaHg {Hylohates syndactylus), cJ. From Negri Sembilan,
Malay Peuin>ula. Presented bv Stanley S. Flower. Esq.,

F.Z.S. See P. Z. S. 1898, p. .588.

1 Thick-necked Terrapin {Bellia crassicollis). From Kedah,
Lower Siam. Pre^euted by Stanley S. Flower, Esq., F.Z.S.

1 Amboina Box-Tortoise
(
Ci/clemt/s amboinensi-i) . From Brunei,

Borneo. Presented by Stanley S. Flower, Esq.. F.Z.S.
1 Siamese Terrapin [Damonia snhtrijuga). From Bangkok,

Siam. Presented by Stanley S. Flower, Esq., F.Z.S.
1 Burmese Tortoise (Testudu elumjata). From the Interior of

Siam. Presented by Stanley S. Flower, Esq., F.Z.S.
1 R.ibbit-eared Bandicoot {Peragale kiyotis). Bepos^ited.

1 Vulpine Phalanger {Trichosurm vulpecula). Deposited.
1 Commom Paradoxure (Paradoxurus niger). Presented by

H. A. Cottrell, Esq., RX.R.
1 Negro Tamaria (Midas ursulus). Presented by E. F. Booker,

Esq.

18. 2 Capybaras [HydrochtBrus capybara). Presented by Basil J.

Freeland, Esq.

1 Short-winged Weaver-bird {Hyphantornis hrachyptera) , (^

.

Presented by Miss Alice Heale.
19. 1 Macaque Monkey (Mucaeus cyrwmolgus), c?. Presented by

Miss Abchurch.
2 Rosy-faced Loye-birds [Ayaponds roseicoUis). Bred in the

Menagerie.

1 Emu [DronKBUs nova-hollandue). Presented by Sir Cuthbert
Peek, Bart., F.Z.S.

20. 1 Suricate [Suricata tetradactyla). Presented by Miss F. Peek.
6 Mute Swans {Cygnus olor). Purchased.
2 Starred Tortoises {Testudo elegatis). Presented by J. Free-

man, Esq.

22. 1 Pig-tailed Monkey {Macacus nemestrinus) , 9 . Presented by
R. O. Bell, Esq.

1 Smooth-headed Capuchin {Cebus monachus), J. Deposited.
24. 1 Blue Jay {Cyanocitta cristata). Purchased.

2 Cockateels {Calopsittacm nova-hollandUe) . Bred in the
Menagerie.

1 Graceful Ground-Dove [Geopelia euneata). Bred in the
Menagerie.

1 Spotted Turtle-Dove (Tni-tur suratensis). Bred iu the
Menagerie.

2o. 2 Wild Canaries (Serinus canarim). Presented by W. H.
St. Quintin, Esq., F.Z.S.

26. 2 T.arantula Spiders {Mygale, sp. inc.). Presented by H. R.
Taylor, Esq.

27. 1 Common Hamster (albino) (CV7ce<(«.s//-Mwert^rt/7Ms). Deposited.
28. 1 Matamata Terrapin (6'Ae/(/s_^>n6nate). Deposited.
29. 1 DriU [Cynocephalm leuvoplueus), $. Presented by Alfred J.

Dempster, Esq.
1 Naked-throated Bell-bird

{ Chasmerhynchus nudioolUs). Pur-
chased.

1 Common Boa {Boa constrictor). Purchased.
] Dusky Trumpeter (Psopkia obscura). From Para. Presented

by Dr. E. A. Goeldi, C.M.Z.S.
31 1 Ring-tailed Lemiu- (Lemur catta). Deposited.

1 Garnett's Galago (Galnyo yurnetti). Deposited.
1 Serval (Felii serval). Presented by H. S. H. Cavendish, Esq,

69*
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Oct. '61. 1 Black-fooled l'yu<;'uiii (SpAeniscus deinersKs). Presented by
H. S. H. C'avendi.-ih, E.sq.

1 Soutli-Albemarle Tortoise [Testudo vici'na). Presented bv
Capt. C. S. Tindall.

Nov. 1. 2 Spur-wiuged Geese {Fleetrupferus (jambensis), c? $ • Pur-
chased.

2 Abyssinian Fruit-Pigeons ( VincKjo luaalin). Purcliased.

1 Red-sided Kangaroo {Dorcopsis riifo-latcralis). From New
Guinea. Deposited.

a. 2 Black-backed Jackals {Canis mesotnc/as) . Presented by
Lady de Trafford.

6 Glossy Ibises {Pleyadis falcinellus). Bred in tlie Menagerie.
2 Bar-tailed Godwits {Luiiosa lappoiiica). Purchased.

4. 1 Bennett's Wallaby (Macropus beitnetti), (^ . Born in the
Menageiie.

2 Squirrel-like Phalangers {Petaurus sciureus), ^ 5 • Born in

the Menagerie.

5. 1 Orange-winged Amazon (Chrysotis amnzonica). Deposited.

7. 2 Japanese Deer (C'ervus sika), 2 (J . Received in Exchange.
1 Hamster (var.) {Ericetusfrumentarms) . Deposited.

8. 2 Pumas {Fells concolor), (^ J . From the Sierra of Cordoba,
Argentine Republic. Presented by Ernest Gibson, Esq.

2 Elephantine Tortoises {Tedudo elejjhantina) . Deposited.

1 Gentoo Penguin (Pi/(/osceles tceniatus). Deposited.

9. 2 Bennett's Wallabies (Macropus bennetti), 2 et jr. Deposited.

10. 1 Qio\iiVh.c-A?,^wt {Thaumalea 2)icta), J. Purchased.
]3. 1 Axis Deer {C'ervus art's), $. Born in. the Menagerie.

15. 1 Hyacinthiue Macaw {Anodorhyneltus hyaiinthinas). Pur-
chased.

2 Red-sided Eclectus {Edeitus piectoralis), 2 (^ . Presented bv
the Chevalier Angelo Luzzatti.

2 Undulated Grass-Parakeets (Melopsittacus ttndulatus), S ? •

Presented by Arthur J. Finch, Esq.

1 Booted Eagle {Nisa'etus pennutus). Presented by Capt. T. E.
Marshall, R.A.

2 Tawny Owls {Syrnium aluco). Presented by Mrs. Borrer.

16. 1 Red-fronted Amazon {Chry-iutis mttata). Presented bv
G. A. Phillips, E.<q.

1 Ring-necked J-*arrakeet {Pakeoruis fo)-r/niitiis, var.). De-
posited.

1 Cereopsis Goose {Cereopsis noca'-hollandice). Presented bv
Sir Cuthbert Peek, Bart., F.Z.S.

1 Hobby {Falco subbuteo). Purchased.

17. 2 Gold I'h.ea.sa.nts {TAauiiialea jncta), J 5 . Presented bv W.
A. Upton, Esq.

18. 2 Red-bellied Wallabies {Macropus billardicri), c? J . Pre-
sented by Major C J. Urquhart.

19. 2 Vulpine Squirrels {Sciurus vulpinus), cJ 5- Deposited.

1 Blue-and-Yellow Macaw {Ara ararauna). Presented by W.
Murray Guthrie, Esq., F.Z.S.

1 Red-and-Yellow Macaw {Ara chloroptern). Presented by
W. Murray Guthrie, E.sq., F.Z.S.

21. 1 Yak {Poiiphayus yru/miens), 5 . Born in the Menagerie.
1 Smith's Dwarf Lemur (Microcebus sniil/it). Deposited.
] Crab-eating Opcssum {Didelpkys cancrivora'^). Deposited.

1 Tessellated Snake {Tropidonotus tcssellafus). Purchased.
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Nov. 22. 1 Diana Monkev {Cercopithecus diana), J. Presented by
Mrs. M. Riach.

2 One-wattled Cassowaries {Casuarius uniappendicidatus).

Deposited.
1 Common Rhea (Rhea americana) (white rariety). Deposited.

24. 1 Guinea Baboon {Cynocephalus sphiruv), c?. Presented by
Capt. Armitage.

25. 1 Llama [Lama peruana), J. Born in the Menagferie.

29. 1 Black Ape {Cynojyithecus niger). Deposited.

1 Mozambique Monkey (Cercopithecus pygerythrus), J. Pre-
sented by A. D. Michael, Eiq., F.Z.S.

1 Osprey (Pandion haliaefus). Deposited.
oO. 1 Lesser Vasa Parrot (Coracopsts niyrn). Deposited.

1 Dwarf Chameleon [Chuma'leon jmmilus). Presented by
Mrs. A. Todd.

Dw. 1. 1 Bell's Cinixj's (Ch/i.tys helliana). Deposited.
1 Home's Cinixys {Cini.vys homeana). Deposited.
J Painted Terrapins (C'/irysemys picta) . Deposited.
1 Salt-water Terrapin {Malacoclemmys te7Tnpin). Deposited.

8 Reeves's Terrapins {Damonia reevesi). Deposited.

1 Black-headed Terrapin {Damonia reevesi unicolor). De-
posited.

4 Caspian Terrapins (Clemmys casjnca). Deposited.

1 Japanese Terrapin (Clenmiysjapanica) . Deposited.

4 European Pond-Tortoises (JEmys orhicidaris). Deposited.
1 Ceylonese Terrapin (Nicoria trijuc/a). Deposited.
2 Blackish Stevnotheves (Siernothceruf) 7iiyricans). Deposited.
1 Derbian Sternothere (Sternothcerus derbianus). Deposited.
1 .Spix's Platemys {Plntemys spi.vi). Deposited.

1 Dwarf Chameleon {Chamccdeon pumihts). Presented by Mr. C.
Faraday Maypee.

2. 1 Mantell's Aptervx (Apteryx mantelli). Presented bv Sir
Walter Duller, "K.C.M.G./F.R.S.

3. 1 Common Chameleon [Chamceleun vidyaris). Deposited.
2 Rufescent Snakes (Leptodira hotamhaeia). Deposited,

o. 1 Axis Deer ( 6'erw^s «.ri-s), $. Born in the Menagerie.
6. 1 African Buzzard (i/M^eo</esecfon<m ?). Presented by Capt. E.

W. Bm-nett.

1 Banner Falcon {Falco lanarius). Presented by Capt. E. W.
Burnett.

7. 2 Scops Owls (Scops giu). Deposited.

1 Rough-keeled Snake (Dasypeltis scabra). Presented by
H. Oakley, Esq.

9. \'E>xa.z\\\a.uT&j}\v (Tapyirics ameriainus), 5- Purchased.
1 Peregrine Falcon [Falco pei-eyri:ius). Presented by Capt. Bean.
2 Common Rattlesnakes (Crotulus durisms). Purchased.

10. 1 Egyptian Jerboa {pipus cegyptius). Presented by Miss Da
Costa.

14. 1 Hoch&wv 'Mon'k&Y (Cercopithecus nictita'ns), cJ. Deposited.
16. 2 Nutcrackers (Nucifraya caryocatactes). Purchased.

1 Common Sheldrake (Tadorna cornuta), J. Purchased.
17. 2 Red-bellied Squirrels {Sciurus variegatus). Presented by

Master Lawrence.
18. 1 Palm-Squirrel (Sciurus palmariwt). Presented by Dr. G.

Lindsay Johnson, F.Z.S.

19. 1 Triton Cockatoo (Cacatua triton). Purchased.
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Dec. 20. 1 Puma (Felift cv/icolur). Preseuted by T. G. Nicholson, Escj.

1 Red-aud-Blue ^lacaw (Ara macao). Presented by H.
Sneggitt, Esq.

1 Gannet (Sula basmnia). Presented by A. Trevor-Battye,

Esq., F.Z.S.

1 Greek Partridge (CaccaLis saxatilis). Presented hy J. H.
Mackenzie, Esq., Lieut. R.N.R.

21. 1 Lapland Bunting {Calcarius lajjpotiicus). Presented by
Mr. F. Chatwin.

1 Reed-Bunting {Embtn-iza schoeniclus). Presented by Mr. F.

Chatwin.
6 Gadwalls {CItaulelasmus streperus), 3 cj, 3 $ . Purchased.

22. 1 Lejdand s Colin (iMjisycliortyx leylandi). Deposited.

Rosj--faced Love-birds {Ayapornis ruseicollis). Bred in the

Menagerie.

1 llallo^^ ell's Tree-Snake {Dendraspk viridis). Presented by
J. W. Kave, Esq.

1 Antillean Boa (Boa diviuiloqua). Deposited.

2o. 2 Black-winged Peafowl {Pavo nigvipennis), (S $ . Presented

by Mrs. Johues.

3 Hors-lield's Tortoises (Testudu horspeldi). Deposited.

24. 1 Urial Wild Sheep (Ovis vignei), cJ. Received in Exchange.
27. 1 Rhesus Monkey (Aiacacus rhesus), 5 • Presented by A. Urban

Smith, Esq.
Snow-Buntings {Plectrophenax nivalis). Purchased.

29. 2 Great Eagle-Owls {Bubo maximus). Bred in the Menagerie.
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Abantis
venosa, 199, 911.

Ablepbarus
tenuis, 918.

Acacia
horrida, 224.

Acanthodactylus
savignyi, 916.

Acanthodon
lacimtris, 507, 508.

rohustus, 507, 508.

Acantbometron
brevispina, 1025.

catervatum, 1025.

Acara
tetramerus, 492.

Acartia

clausii, 543, 546, 549.

lotiyiremis, 541.

(Dias) longiremis, 549.

Acestra
yladiiis, 44.

Acbsea
lienardi, 422.

Acbantodes, 595, 707.

cericsicosta, IQl.

Aeharana
similis, 698.

Achlyodes

/;/«*, 367.

Acloiiopblebia, gen. nov.,

428.

flavinotata, 428, 444.

Acolast.us

amyntas, 366.

malvcs, 225.

nigroplagiatus, 224.

pictus, 225.

tuberculatus, 225.

Acontia
admota, 421.

Acrasa
acrita, 53.

aglatunice, 53.

Acrsea
anacreon, 191, 905.
•— , var. bomba, 905.

anemosa, 54, 192, 401.

antinorii, 822.

apecida, 53.

asema, 191, 906.

axina, 905.

ieri-Aa, 4C0.

ir<?«a, 369, 401.

cabira, 53.

ccBcilia, 401.

— , var. stefiobea, 401.

caldarena, 191, 906.

cMo, 369, 395, 401.

crystallina, 395, 401.

f/a/j-rt, 400.

doiiblcdayi, 53, 191,

905.

— , var. axina, 905.

Awfe, 192, 374.

induna. 191.

^y««, 53, 190, 400.

— , var. c?(7H-a, 400.
•— , var. sganzini, 400.

meta'protea, var. jaok-
soni, 400.

natalica, 53, 401,

906.

wfoiM^e, 192, 374,

401.

»cro, 191.

nohara, 190, 905.

petrcea, 192.

functatissima, 401.

rahira, 190, 905.

Serena, var. buxtoni,

53, 400, 905.

— , var. permpta, 400,

822.

sganzini, 400.

stenobea, 401.

violarum, 191, 906.

— , var. asema, 906,

Acridium
sp., 385.

Acridura, 598, 670.

dadala, 670.

gryllina, 670, 671.

hadriana, 670.

metalica, 670.

prochyta, 670.

Acrotjlus
longipes, 384.

Aetias

&w«, 80.

Actinopus
^«?-i;i, 892, 893, 900.

Actiuopyga
echinites, 836.

excellens, 838.

flavocastanea, 835,

836, 837.

mauritiana, 835.

parviila, 836, 837,

838, 848.

(Miilleria) echinites,

835.

(— ) mauritiana, 435.

(

—

iparvula, 835.

Acyphas
robusta, 428.

Adamsia
palliata, 286.

rondeletii, 286, 311.

Addas
naso-maculatus, 352.

Adeloides, 599.

Adeiia, 599.

Adenota
^-o&, 850.

Adopsea
thaumas, 367.

JSchmophoruB, 93.

^Ediodes
abstriisalis, 653.

bootanalis, 654.

flebilialis, 633.
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-li^cliodes

i7iscitalis, 653.

crbalis, (531.

orientalis, (i33.

v.nipunctalis, 633.

^gitbus
clavicornis, 336.

jEgoeera
leucomelas, 420.
tricolor, 420.

trimeni, 420.

triplagiata, 420.

Aellopus
hiriindo, 432.

^Elurus
fulgens, 130, 131.

jEschropteryx
onnustariu, 368.

jEtbeomoi-pha
carulea, 221, 242.

-Etholix, .596, 633.

cingahsa, 634.

flavibasalis, 6.34.

indecisalis, 634.

Aetburus, gen. nor., 450.
glirinus, 451, 454.

jEtidius

anvMtus, 541, 542,540.
Agama

adramitana, 914.

hatiUifera, 915.

flavimactdata, 914.
jagaJcari, 914.

lehmanni, 914.

lionotus, 914.

microterolepis, 914.

pkillipsii, 914.

robecchii, 914.

rueppellii, 914.

smithii. 914.

vaillanti, 914.

sonura, 915.

Agamodon
angulweps, 916.

Agastya, 599.

Agatbodes, 598, 730.

oaliginosalis, 731.

designalis, 730.

modiealis, 731.

monstralis, 731.

musivalis, 731.

ostentalis, 730, 731.

Ageronia
ferentina, 363.

Aglantba
digitalis, 1023, 1030,
'1031.

— , var. occidentalis,

1031.

;-oj.f«, 1023, 1030,

1031.

Agouiis

cataphractus, 309.
AgrauHs

vani/he, 363.

Agrotera, 596, 627.
amaihealis, 630.

barcealis, 630.

hasinotata, 629.

citrina, 629.

ccelatalis, 630.
disr-i/iotata, (529.

effcrtalis, 628.

cndoxantha, 628,
761.

fenestralis, 630.

fumosa, 629.

griseola, 629.

ignepicta, 629.

leiwostola, 6.30.

inagnificalis, 628.
iiemoralis, 630.

pictalis, 630.

retinalis, 630.

soissalis, 628.

setipes, 628.

Agrotis

divisa, 383.

AiluricbtliTS

gronovii, 857.
Akodou

arenicola, 211.

canesccns, 211.

Alseides

malagrida, 908.
orihrus, 195.

trikosama, 195.

Alasna
amazoida, 907.

nyasses, 192, 906.
— , var. ochracea. 49,

54.

p/ca^a, 395, 402.

Alcyonium
digitaticiii, 830.

Alecton
discoidalis, 320.

Aletis

monteironis, bl.

tenuis, 419.

Alexia

minor, 338.

Aloa
bivittafa, 417. 444.

puiicliat/iga, 417.

Alpbeus
cuUumianus, 10(X),

1012.

frontalis, 1000, 1001,
1012.

fuiiafutensis, 1000,
1013, 1015.

Alpbeus
gracdipes, 1001, 1013.

tern, 1000, 1001,

1012.

hbidens. 1012.

macrochiriis, 1001,

1012.

marmoratus, 1(X)9.

'pachiicliirus, 1001,

1013.

parvirostris, 1000,
1012.

prolificus, 1000, 1013.
stremiiig, 1000, 1001,

1012.

Alytes

ohstetricans, 4-12, 101-
106.

Ainauns
albimaculata, 50.

dominicamis, 396.
echcria, 50.

ocA/m, 50, 396.
Amblystoma

altamirani, 478.

annulafum, 478.
talpoideum, 478.

Amecera
maderalcal, 3C9.

Aiueiva
alboguttata, 916.
bridgesii, 114.

septemlineata, 114.

Aiupbibolurus
imhricatus, 915.

Ampbisbaena
6ore//«/, 916.

fuUginosa, 114.

liberiensis, 916.
Aiiiyna

sclenampha, 420.
Anabita

lineata, 15.

Itirida, 15.

Analtes

congenitalis, 663.
tripunctalis, 664.
unipunctalis, 60)4.

Analtbes
crinipes, 665.
pgrrkocosma, 665.

Analyta, 598, 755.

albicilalis, 755.
calligrammalis, 755.
melanopalis, Ido.
pucilla, lob.
sigulcdis, 7bb.

Anania
quisqualis, 7bo.

Aiiartia

duirdnica, 363.
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Anartia
latrophff, 363.

Anchistia
dancB, 1004.

spinigera, 1004.

Ancylolomia
chnjsograjjkellus, 441.

Ancylometes
viilpcs, 29.

Andronymus
philander, 57.

Anguilla
vulgaris, 558, 5(>2,

.505.

Aniculus
typkus, 457, 45S,

461.

Aiiidrytus

sp. inc., .337.

paralklns, 337.
Anisognatha

quadriplaqiafa, 220,
242.

Aiiisota

stigma, 80.

Aiiolis

biporcatus, 113.

huckkyi, 110.

cWoris, 110, 125, 915.

fWJOU, 111.

mpretis, 114.

c«//'2«, 915,919,923.
e%ftws, 109, 125, 915.

fasciaius, 110.

fusco-auratits, 109.

geriimosus, 111.

'yraeiiipes, 112, 12(i,

915.

qramdiceps, 111, 126,
' 915.

holotropis, 915.

lemniscatus, 113, 125,

915.

macwliventris, 111,

126, 915.

iwfophoUs, 915.

peracca', 108, 125,

915.

rhomhifer, 114.

rosenbergii, 915.

stigmonis, 112.

Anomalocera
patersoni. '541, 543,

549.

Anomalopteris
pinguis, 556.

Anomalurus
batesi, 450.

Anouiis
argillacea, 368.

erosa, 424.

Anosia
archippus, 362.

Antheraea
cytherea, 80.

menippe, 80.

inylitta, 80.

Antbeua
cinerea, 433.

simplex, 433.

spurcata, 433.

Anthoeharis
antevippe, 410.

exo/e, 410.

Anthocomus
minimus, 324.

seminulum, 324.

Anthopsyche
gavisa, 410.

Antliropopithecus
^on/fe, 989, 994.

troglodytes, 989, 994.

Antigastra, 600.

Antilope
Aoi, 850.

Aonys
kptonyx, 186.

Apate
femoralis, 328, 329.

gonagra, 329.

minutus, 330.
siibstriata, 330.

Apatui-a

//ioe, 364.

Aphnieus
erikssonii, 908.

Aphytoceros
longipalpis, 756.

Apisa
canescens, 417.

Aplectropus, 601.

Aplodes
covgruata, 368.

Aplomastyx
minula, 702.

Aporomera
./brt^w, 916.

Aptenodytes
Jorsferi, 960, 966, 978,

983, 985, 986.
patagonica, 966, 985,

986, 983, 988.

pennanti, 900.
Aquila

chrysaetos, 280.

Availea
ciiricola, 512.
Ma^-a, 512.

Araneus
fieitowz", 510,511, .524.

eresifrons, 609, 510,
524.

Araneus
nauticus, 509, 511, 512.
similis, 509.

striata, 509.

siiedicola, 509.

taruensis, 511, 524.

Arbela
albonotata, 438.

Archernis, 693.

Archisometrus
burdoi, 500.

Ardea, 93.

Argadesa
materna, 424.

Argentina
Si7?<.s, 494, 564.
sphyrana, 564.

Argiolaus
silaris, 407.
az7as, 370.

trimeni, 197.

Argiope
atherea, 513.

argentata, 893.

aurocincta, 512, 524.

caadata, 512.

clatkrata, 512.

lobata, 512.

nigrovittata, 512.

suavissima, 512.

Argulu8
foiiaceus, 543, 544.

Argyris
vestalis, 435.

Argyroepeira
iingulata, 513.

Arichalca
sternecki, 441.

Aripana
annulata, 620.

Arnamodia, 600.

Arniocera
auriguttata, 439.

chrysosticta, 439, 444.
cyanoxantJia, 440.
— , var., 444.

ericata, 440, 444.
iinperialis, 440, 444.
melanopyga, 439.

sternecki, 441, 444.
Arnoglossus

/a<er«.a, 284, 285, 557.
Arthroleptis

botiegi, 475.

minutus, 475.
moorii, 475, 479, 482.
whytii, 474.

Artbroseps, gen. nov.,

916, 920.

Wfrneri, 916, 921,
923
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Arvicaiithus

neumauni, 766.

Asciodes
tituhalis, 725.

Aslauga
marshalli, 908.

ptirpurascens, 908.

Asopia
abriqjfalis, 442.

arch(maiis, 702.

hiblisalh, 645.

crithcisalis, 728.

curtalis, 703.

dircealis, 645.

dotatalU, 645.

lydialis, 699.

microchrysalis, 695.

misera, 698.

pkerusalis, 703.

sernaiis, 693.

socialis, 639.

suffectatis, 645.

Aspidosipboii

elegans, 471, 473.

Munsingtri, 471,473.
Aspidosonia

ignitiim, 318, 319.

lepidum, 318.

polyzona, 318.

snpcrciliosum , 318.

Astacus
penicillatus, 1014.

Astrseopora

fe<er«, 264, 265.

ovalis, 265.

punctifera, 265.

tahdata, 264, 276.

Astura
erscalis, 690.

guttatalis, 690.

semifascial'is, 690.

Astvlus
antillarum, 323. 333.

ocfopustulatus, 323.

Asymbata
roseivcnfri,-i. 424.

Atalapha
cinerea, 77.

Atecbna
iiiiempjtofai'i'iata , 241

,

242.

pardalina, 242.

Atelecyclus

Me'rodon, 204, 205,207,

208, 209.

septemdentatus, 207.

Atella

colmnbiiia, 5.3, 399,

822.

phalautha, 53.

Atelooentra, 599.

ion,

Atelopus
cruciger, 119.

elegans, 119.

ignescens, 119.

Aterica

galene, 52.

Atethmia
subusta, 368.

Athanas
dimorphus, 1012.

mlcatipes, 1000,

1015.

Athanasus
edwardsii, 1012.

Atlierura

africana, 887.

fasciculata, 887.

Atractus, 539, 540.

badius, 116.

muUicincttis, 116.

Attacus
ai/a«, 80.

cynthia, 80.

mythimna, 80.

pernyi, 80.

ricini, 80.

Attus
pictilis, 488.

Atya
w(/f/a', 1003.

Aiilacantha

IcBvissima, 1022,

1032.

Aulacoptera, 595, 617.

fuscinervalis, 617.

Auloceros
trigeminus, 1022,

1026.

(Aulocersea) trigcmimis,

1027.

Aulocorjne
:etesios, 1023,

1032.

AulographJB
sp., 1022.

woorensis, 1022,

1032.

(Aiilagrapboni uni

)

moorensis, 1026.

Aulospbffira

flexuosa, 1023, 1026.

Autbteretis, 596. 711.

eridora, 711.

Aiitocosmia, 602.

Autodas
iccamis, 478.

Auxomitia
minoralis, 640.

mirijiealis, 672.

Avicula

formosa, 828.

1026,

1027

1026,

Avicularia

avicutaria, 892.

Axiocerces

perion, 370.

Azanus
>^o«6-, 194, 404, 820.

moriqua, 194.

nafalensis, 193.

pUniiis, 194.

^eraa, 194.

Azoebis, 601.

Azygopbleps
iiwlusa, 382.

Bacteria

mexicana, 942.

Balreniceps, 83.

Baniana
?«!'ori'a, 383, 42.3.

Baoris
auritinctKS, 416,

444.

ayresii, 200.

fiy'o, 57.

fatuellus, 416.

netopha, .57.

roncilgo-nis, 57.

Baracus
inornatiis, 201.

Basiliscus

galerittis, 114.

Bassariscus

osi;i(;'«6', 129, 130.

Batb\bates, gen. uov.,

495.

/eroa', 495.

Bathytroctes
Tiielanocephalus, 556.

Bdellopbis

vittafus, 479.
Beleuogaster

saussurd, 386.

Belenois

nbyssinica, 380.
anomala, 380.

creona, 380, 412.

girdica, 380, 412.

ivfida, 56.

liliana, 413.

mesentina, 380, 822.
— , var. lordaca, 5C,

412.

severi?i.a, 66, 911.

%sa, 56, 412.

zochalia, 56.

Bentbosema
miilleri, 553.

BetseuB

minutus, 1014.

Bettonia, gen. nov., 418.

ferniginea, 418, 444.
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Birgus
hirsidus, 4r)9.

hiticauda, 4f)8.

latro, 467, 458.

Bithvnis
lar, 1008.

Bitot!

brunnipes, 523.

fuacipea, 523.

tigrinurn, 522, 524.

Blanus
aporus, 916.

Blatta

umericana, 243, 244.

orientalis, 242.

Blepharomastix
datisalis, 702.

piclverulalis, 702.

romalis, 61tt.

sagralis, 703.

Blosyris

iia^fs, 368.

Boarliiia

acaciaria, 383.

opposifaria, 368,

Bocchoris, 507, 649.

acamasalis, 651.

uctealis, 6.53.

iidalis, 650,

udipalis, 652.

aptalis, 653.

urciyralis, 653.

artificalis, 653.

aurotinctalls, 653.

vofcalis, 653.

chalcidiscalis, 652.

c'diata, 654.

duthralis, 652.

ch/tialis, 654.

contort iliiicalis, 651.

duualis, 651.

dart<analis, 651.

euphranoralis, 1)52.

Jiavibrunnea, 651. 761.

fracturalis, 653.

iuductalis, 650.

inscisalis, 651.

iiiHipidulis, 652.

inspersalis, 654.

invertalis. 650.

junciifascialis, 650,

761.

tnaruoalis, 651.

minima, 652.

onychinalis, 650, 651.

palverealis, 652.

(/uaternalis, 654.

rotundatis, 650.

s'phenocosma, 652.

Migmaialis, 652.

?t(7is, 654.

Booelioris I
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Botys
mtemmialis, 655.

minoralis, 6fi8.

minutalls, 706.

maliusalis, 699.

molUculalis, 721.

moluccalis, 641.

moltmalis, 703.

monesvsalis, 733.

mysolalis, 719-

veocle^alis, 6.39.

nicippealis, 690.

itigrodentaUs, 725.

notatalis, 6.'>2.

nurscialis, (538.

oajacalis, 679.

odiusalis, 723.

cnnealis, 715.

cenippealis, 697.

ofellusalis, 702.

ogmhi»alis, 666.

ollaris, 644.

olliui-ali.% 702.

onttsalis, 689.

orobenalis, 723.

orontesalis, 68.5.

orphnealis, 713.

oty^alis, 722.

paleacalis, I'Ib.

palmalis, 720.

palpalis, 663.

partialis, 740.

paucilinealif, 725.

peleusalis, 684.

pelialis. 679.

peraiithusalis, 666.

perpendiculalis, 725.

phanasalis, 733.

phryganurus, 747.

plagiatalis, 722.

plagiferalis, 728.

prcBteritalis, 698.

principalis, 728.

propinqualis, 729.

proximalis, 630.

pruinalis, 658.

psychicalis, 608.

pyrenealis, 759.

qtiadriyuitalis, 719.

qiiadrimaeuhiNs, 724.

quiiiquepuiKtali», 739.

quirinalis, 723.

reducfalis, 699.

restrictulis, 720.

reiractalis, 684.

rogatalis, 760.

mbricctalis, 704.

rupta/is, 639.

ruralis, 638.

ruricolalis, 725.

nitilalis, (•)£8.

Botys
sabalis, 699.

sangrtiflitalis, 720.

safura/is. 937.

sectalis, 678.

selcctalis, 642.

semijaseialis, 689.

semizebralis, 728.

serratilinealis, 657.

siiio/ialis, 729.

sordidalis, 692.

strictahs, 702.

sHbtsqicalis, 713.

suhjunctalis, 689,

714.

siMituralis, 721.

sidnnarginalis, 739.

superbalis, 700.

suspicalis, 639.

tardalis, 722, 725.
temeratalis, 728.
tkalassinalis, 734.
thisoalis, 723.
thoasalis, 657.
thi/asalis, 714.

tisiasalis, 708.

triferalis, 689.

trigalis, 728.

turnusalis, 648.

fytiusalis, 643.

urticaloides, 758.

ustalis, 699.

ventralis, 653.

vitialis, 644.

Boulengerula
houlengeri, 479.

Brachythele
antillensis, 892, 899.

Bi-ihaspa

chrysostornus, 441.

Brissus

unicolor, 850.

Bubalis
boselaphus, 352.

lichtensteiiii, 393.

7)iaJor, 350.

swaynei, 767.

Bubalus
planiceros. 349.

Bufo
coccifer, 478.

coniferus. 123, 478.

dodsoiii, 477.

donibc7isis, 477.

glaberrifnus, 12.3.

h(ematiticus, 123.

marinus, 123.

penange /I sis, 477.
steindaehneri, 477.
taitanus, 477.
typhonius, 123.

I Bulweria, 90.

Buniea
barcas, 429.

(Thvella) zambesia,

429.

Bunea
phadusa, 80, 81.

Butlnis

cminii, 499.

Byblia
acheloia, 53, 376, 377.
anvaiara, 375, 377.
6oy(?/, 375, 376, 377,

378, 379, 391.

castanea, 377.
g(jt:ius, 375, 376, 377,

378, 379.

ilithyia, 370, 375, 376,
377, 378, 400, 822.

vulgaris, 53, 377.

Cacyreus
lingeus, 54, 907.

CiEcilia

isthmica, 125.

Casrostris

mitralis, 515, 516.

nodidosa, 514, 524.

ritgosa, 516.

sexcuspidata, 515.
simata. .516.

Calamochrous, 599.
Calanus

cristatus, 546.

finmarchicus, 540, 541,

542, 544, 545, 54(>,

549, 578, 579.

hyperboreus, 541, 544,

547.

propinquus, b'^b.

Calasposoma
boni'ouloiri, 235.

marshalli, 233.

mclancholiciim, 235.
plumbeuni, 233.

pubcscens, 235.

pidiipenne, 234.

Calcinus

elegans, 457, 458, 461,
462.

gaimardi, 458, 492.

AeriiYi, 457, 458, 462.
— , Tar. lividus, 457,

458, 462.

fof-ens, 457, 458, 463.

tibicen, 462.

Calisto

kt/sius, 362.

Callianidea

<<//;«, lOa), 1001,101.5.
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Callichthys

asper, 492.

littoral/is, 492.

Callidryas

biiqiieHi, 413.

geiincB, 36o.

thalestris, 365.

Callilepis

nocturna, 488.

Callionymus
dracu.ncuhis, 284.

longicaadatas, 28G.

Zym, 281, 234, 286,
315.

reevesii, 286.

Calliostoraa

similaris, 828.

Callosuiie

hetmra, 408.

CaloL-tenus

guhiecnais, 15.

Calophasia
I'.psilon, 420.

Calophrynus
brevis, 476.

calcaratusi, 479.

Oalopteroii

alhicolh, 317.

amahile, 317.

aulioum, 317.

hicolor, 317.

delicatum, 316.

denominatum, 317.
distinguendwm, 317.
dominicanum, 317.
elegantidum, 317.

nigritarse, 317.

ohlitum, 316.

pectinicoi-ne, 317.

smithi, 315, 333.

suave, 317.

Calpe
cmarginafa, 383.

Oalpodes
«;•«;.•, 367.

Calj'ptorhynclius

hanksi, 355.

iiiacrorhynchus, 355,

356.

itellatm, 355, 356.

Calysisme
anynana, 374, 375,

'379.

aocotrana, 374.

Cauibariis

pellucUlus, Sibl.

Gainptolenes
ahyssinku, 222.

Cancer
clypeafux, 459.

in-uraian, 205, 2U6.

Cancer
foiro, 4.58.

pagurus. 204, 205, 207,
208, 209.

scyllarus, 36.

tihicen, 462.

Cancroma, 85.

Candace
tnmcata, 543, 549.

Can is

aureus, 154, 156, 157,

158, 159, 160, 163,

164, 165, 167, 168,

169, 171, 172, 173.

dingo, 1.54.

fa7niliaris, 154, 156,

159, 160, 163, 164,

165, 167, 168, 169,

171, 172, 175.

lagopus, 154, 157, 159,

160, 165, 169, 171,

172, 173.

lupus, 172.

mesomelas, 154, 156,

1.57, 159, 160, 163,

164, 165, l(i7, 168,

169, 171, 172, 173,

764.

vulpes, 73, 154, 172,

186.

Capnodes
rufinans, 368.

Caprinia, 597, 667.

cirrhalis, 668.

conchylaUs, 668.
conglobatalis, 668.

diaphanalis, 668.

felderi, 668.

hypheusalis, 668.

intermedia, (568.

periusalis, 668.

Capi-ona
ccmopus, 199.

Caradina
vitiensis, 1001, 1003,

101.5.

weifri, 1003.
w?/c^'«, 1001, 1003.

Carettochelys

insculpta, 851.

Caryopbyllia
clavus, 99.5.

Castalius

calice, 907.

hint::a, 194.

raeUena, Tar., 404.

Cataclj'sta

frntenia, 637.

Catapsephis, s;en. nov.,

594, 612.-

apicipuncta, 612.

Catarrhactes

catarrhactes, 981.

chrysocome, 969, 960,

961, 963, 965, 967,

969, 971, 975, 980,

981. 983, 985, 986,

988, 989.

chrysolophus, 959, 960,

961, 963, 965, 977,

978, 983, 984, 985,
986.

packyrhynchus, 981,

983, 985, 986.

scUegeli, 959, 960, 963,

964, 981.

sdateri, 981.

Cathorama
herbarium, 325, 327.

Catochrysops
ariadiie, 193, 201.
asopus, 192.

barkeri, 192.

dolorosa, 193.

gigantea, 907.

glaicca, 193.

hypoleucus, 403, 907.
hippocrates, 404.

ignota, 193.

mahaUoko(Bua, 193,

907.

mo6e, 187, 193.

osjVis, 54, 403, 826.
patricia, 54, 192.

perpulchra, 403.

pfeAeia, 192, 201.
Catopsilia

florella, 55, 198, 371,
381,412,824,911.

pyrene, 381.

Cavia
australis, 211.

boliviensis, 211.

CentriscLis

niloticus, 816.

Centropages
typicus, 541. 543.

Cephalophus
(Equatortalis, .393, 394.
coronatus, 350.

Aee/ij, 393.

lugcns, 393, 394.

maxwelli, 350.

melanorheus, 393,
394.

monticola, 393, 394.
rufilatus, 350.

Ceracis

bifurcus. 332, 333.
furcifer, 331, 332,

militaris, 331.

tricornis, 332.
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Ceracis

Ceramod actyhis

dan-ueus, 912.

pidcher, 912.

Ceratarcha, o95, 709.

umbrosa, 709.

Ceratium
furca, 1029.

'tripos, 1029.
— haltira., 1029.

— horrida, 1029.

— mwroceroii, 1029.
— longipcs, 1029.

— scoiica, 1029.
— tergcstina, 1029.

Ceratoclasis

metalis, fi60.

rooalis, (i(iO.

tenehrcilis, 660.

verectmdalis, 655, 7115.

Ceratodus
forsteri, 492, 586.

Ceratomia
amyntor, 80.

nndidosa, 80.

Ceratophvys
rristiceps, 477.

Ceratrichia

sfellata, 416.

Cei'coleptes

caitdivolIndus. 154,

184.

Cercopithecus

alboffularis, 586.

rW.??"/, 586.

Ceriagrion

fftairum, 386.

Cerocala
vermiculosa, 383.

Ceroma
johnstoid, 523, 524.

ornatt'tn, 524.

variatum, 523, 524.

Oervicapra
redinua, 350.

Cervus
hnrharus, 280.

dai'idianus, 281.

.ranthopi/ffiics, 588.

(Elaphurus) davidi-

avus, 588.

Cetengraulis
juruensis, 44.

Cbabula
rf7iiferalis, 651.

vedncalis, 652.

Gliietostomus

ha-chi, 44.

Chaloides

luauntanicus, 918.

var. nyasana,

Chalcidoptera, 597, 664
redilis, 665.

appensalis, 665,

atrUnbalis, 664.

bilunalis, 665.

eiiii-ssalis, (564, 665.

jyri/cri, 665, 761.

rubra, 665.

rufilinealis, 665.

straminalis, 664.

Chamaeleoii

eWwi"/, 918.

Jisckeri, 918.

hoehnelii, 918.

jacksonii, 918.

spinosus, 918.

Cliamresaiira

tenuior, 915.

Chapra
mathias, 912.

Charaxes

823.
_

halfoiiri, 373.

bohemani, 824.

6?-«i;2«, 822, 823.

candiope, 824.

castor, var. flamfa.sci-

atiis, 823.

cithceron, 397, 824.

guderiana, 823.

hansalii, 370.

lactetinctus, 823.

latkinctus, 904.

macchunii, 824.

neanthes, 397.

pollux, 823.

satunucs, 188, 904.

varanes, 51, 397, 824.

zoolina, 397.

Oliareina

alhocUiata, 684.

cai-bonalis, 686.

fiiscipennis, 698.

Cheiridisia, gen. nov.,

226.

inoniafa, 226, 242.

Cheiromeles
torquattis, 59.

Chilena
donaldsoni, 436.

proinpta, 43().

Chiridota
australiana, 846.

contorta, 846.

dimedinensis, 846.

intermedia, 835, 846,

848.

tei'w, 846.

liherafa. 835, 845, 8 16,

847.

Chiridota
pisanii. 846.

rofifera, 846.

Chiroleptes

dahlii. All.

Cbiroraantis

xerampeHna, 475.

Cbloeoii

(Ephemera) rfwMi-

diatum, 956.

Chondrostoma
nasiis, 282.

Chromidotilapia, gen.

nov., 151.

frederici, 151.

kingsleycB, 151, 152.

Ohromis
caitanca, 132.

d.iagrarama, 496.

frederici, 151.

livingstonii, 146.

riwffati, 140.

7igamensis, 146.

thurabergi, 146.

Chromodes
armeniacalis, 728.

Chrysomela
africana, 241.

clavicornis, 336.

nataleyisis, 240.

Chrysophanus
or;(s, 195.

Ciconia, 93.

Cidaris

metidaria. 849.

CiuosternuiLi

leucostiimnm, 108.

Cirrooephala
ye«o»i. 682.

Cis

fuscatus, 331.

nubilKs, 331.

pusillvs, 330.

Clarias

lioccphaliis, 496.

Clibanar\ii8

(BquabiUs, 457, 463.

coraUinus, 457, 463.

ghhosima/ms, 463.

ubesoinamts, 463.

zebra, 457, 4(i3.

Cliniodes, 598, 748.
cgllariiitrdis, 748.

euphrosinalis, 749.
opalalis, 74S, 749.
'paradisnlis, 749.

pauciiineaUs, 749.

ndilalis, 749.

sabxrralis, 749.

scmiliitia/is, 749.

1 subcosfatis, 748.
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Clceosiphon

aspergillum, 471, 473.
Cnaphaloerocis, 596,

637.

hifurcalis, 639.

medinalis, 638.

perper&ali% 640.

sanitaHs, 639.

similis, 640.

Ciiemidophorus
hyperyihrns, 916.

imnmtahills, 916.

leachii, 916.

Cobus

/.oi, 350.

maria, 352.

UHctaosus, 281, 350.
Coccinella

coiincotens, 340.

maculata, 339.

sanguinea, 339.

surinamensis, 336.

thoracica, 341.

Coelodendruin
ramosissinmm, 1023,

1027.

Coelogeny.s

pcK'a, 867.

C'oeloplegina

nmrmyanum, 1023,

1026.
— tritonis, 1027.

Cosnina
auriveiia, 433.

flavivena, 433.

paecilaria, 433.

Coenobita

bnmnea, 459.

caripes, 460.

clypeatus, 459.

olivieri, 459.

perlatus, 457, 458,
459.

purpurea, 459.

rugosus, 457, 458, 460.
•— , var. ptUcher, Abl,

458, 460.

spinosus, 458, 459.
Coenostola

eruptcdis, 685.

Colsenis

f/e/iYa, 363.

Colasposoraa
scmihirsutum, 232, 233.
thoracicum, 'I'ib.

vestita, 235.

villosum, 235.

Colbusa
penf,agonali.% 423.

Coliaa

e/eci'ra, 370, 822.

Colias

hyale, var. electra, 197.

marnoaua, 822.

sareptensis, 822.

Collozoura

sp., 1022, 1024.

ellipsoides, 1024.

inerme, 1024.

Colobiis

guereza, 587.
Colostetkus

latinasus, 119, 476.
Coraibrona

leueospilata, 58.

Concbodytes
melcagrinm, 1001,

1007.

Coucboecia
maxima, 578.

Concbylia
sniithi, 417.

Conchylodes, 598, 674.

argentalis, 675.

baptalis, 620.

bryophilalis, 674, 761.

conci7inalis, 675.

corycialis, 620.

diphtcralis, 674.
hebraalvf, 674.

hedonialis, 675.

nolkenialis, 675.

omdalis, 675.

pwucijnmctalis, 620.

platinalis, 675.

salamisaiis, 674.

strigiiialis, 675.

zebra, 675.

Condylori-hiza, 600.

mblutalh, 720.

Conger
vulgaris, 565.

Oonnocbaetes

5'?!«, 586.

Conogethes
lictor, 685.

nubifera, 693.

scmidrigalis, 689,
timbrosa, 693.

Coptobasis
(Bnualis, 714.

andamanalis, 715.
hiocellata, 713.

coloinboensis. 723.
incrassata, 714.

leonalLs, 725.

lumiiialis, 714.

mvllingeri, 725.

sprdalis,Tlb.

Co alliocaris

breviroatrix, 1000, 1006,
1007, 1015.

Covalliocaris

macrophthalina, 1007.

Corematodus
shiranus, 152.

Co pis

giofredi, 284.

greenougki, 1002.

y«;/s, 284.

Cornifrons, 602.

Corniifer

baluensis, 474.

Corystes

casdvelaunus, 208,

209.

Corythomantis
grecningi, 478.

Ooscinaraea, 533.

'inceandrina, 535.

monile, 535.

Cosmopbila
erosffl, 424.

Cosmosoma
flw^e, 367.

Cottus
62«6a&, 308.

Craiiibus

chrysographellus, 441.

Craspedia
derasata, 383.

laclaria, 383.

pulverosaria, 383.

Cratomorphus
dorsalis, 320.

Crax
jiinima, 348.

sclateri, 348.

Crenicicbla

saxatilis, 492,

Crenidomimas
Concordia, 52
erawshayi^ 52.

Crenis

boinduva'i, 52, 53.

Orioeeris

elongata, 215.

Criophtbona, 602.

Crocidolomia, 599, 758.

binotalis, 759.

luteolalis, 759.

palindialis, 759.

suffusalis, 758.

Crocidopbora, 601.

Crocidura
sp. inc., 771.

leucura, 762.

murina, 762.
riissula, 771.

CrOL-otbemis

erythreea, 386.

Cropera
testacea, 427.
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Crossarchiis

ftcrii'iataa. 392.

somaUciis, 703.

Crudaria
leronia, 54, 195.

Cryptocephaliis

afrlean IIS, 223, 225.

angustofasciafus, 225.

atrocinctas, 223.

hiniaculicollis, 225.

cpipkii.ra/is, 223, 242.

n/qrofronia/is, 223.

siilcifrona, 224. •

unicinctits, 225.

Cryptogiiatha
melannra, 341, 343.

Cryptographis
rogcnhoj'eri, 739.

Orj'ptoprocta

./i-TO-r, 153, 183, 185.

Ctenomys
magellanicus, 211.

Ctenus
andeatus, 15, 18.

alho-fdsciatus, 19.

andrewsi, 19.

bolivioisi-s, 19.

A.tri'oHJ, 13, 20, 25, 32.

ca/-so»/, 13, 20, 21,22,
24, 26, 32, 518.

corniger, 13, 20, 26, 32.

Jimbriains, 14, 15, 28.

johnstoni, 13, 17, 20,

21, 25, 32.

Jdiigdeyi, 13, 19. 20,

21,22,23,24,32.
li/cosinu!<, 14, 18.

raarginatus, 28.

marsha/li, 13, 20, 26,
o.->

modesttis, 14, 18.

Occidentalls, 13, 20, 21,

23. 24, 32.

palMus, 14, 17, 18, 29.

pidcJunventris, 14, 18.

reidyi. 19.

spenceri, 13, 19, 20, 23,

32.

spimisinsimus, 14, 17,

28, 29.

si/riacus, 14. 17, 29.

j-'orivw, 14, 18, 29.

(•f/.9«s. 14, 16, 20.

w/ox, 14,15,18,20,32.
t-?i7WMs, 14, 16, 18, 19,

20.

Ciicumaria
africana, 843.

ossi/iuli)>, 843.

Culcita

^-z-w, 849.

Ciipidopsis

;"o6aCe«, 193. 404.

Cupiennius, 27.

Cybolomia, 600.

Cyclarcha
afristrigalis, 623.

Jlavincrris, 623.

palUdicostalis, 623.

Cyclocena
gestafalis, 727.

Cycloneda
dclauneyi, 34U.

j)allidii'la. 340.
riibida, 340.
sangidnea, 339.

Cyclopides
carsoni, ,57.

metis, 200.

percxcellens, 57.

Cyclosa

formosa, 513.

Cydaliina
elwcsialis, 732.

Cygnus
nigricoUis, 45(i.

Cyligramma
fluctuosa, 421.

latona, 421.

limacina, 422.

rudilinca, 422.

Cynreda, 600.

Cvneeluriis

'jid)atus, 153, 168, 182.

Cynaniaa
i«/s, 80.

Cynictis

peniciUafa, 153, 159.

Cyuocephalus
hamadryas, 351.

Cynonycteris
amplexicaudata, 59.
collaris, 61.

Cynopteris

braehyotis, 76.

Cypra
crocipes, 427.

Cyrtaucheniiis

flaviceps, 506.

terricola, 507.
reJra, 507.

Cyrtodactylus

affinis, 455.

Cyrtopliora

citricola, 512.

Cystineura
teleboas, 363.

Cythere
scabrocuneafa, 204.

Danialiscus

korrigum, 350.

Dumia
nuishonana, 217.

Danaga
biformis, 695.

Daptonura
salacia, 365.

Daulis
saiigiunea, 339.

Dausara, 600.

Deba, 595, 708.

althealis, 708.

milvinalis, 657.

surrecfalis, 708.

Deilephila

elpenor, 80.

cuphorbi(e, 80.

9a/«/, 80.

porcellus, 80.

Peiopeia
pulrhella, 57, 371, 382,

383.

speciosa, 367.
Dendrobates

tincforitis, 119.

Desmia, 596, 630.

bajidalis, 632.

bidisalis, 631.

ceresa/is, 631.
cfnyseiti, 633, 761.

couficscdis, 713.

discrepant, 632.

divisalis, 631.

extreiTia, 632.

fimcbralis, 632.

fujieralis, 630, 631.

qcminalis, 631.

intermicalis, 631.

jovealis, 633.

macidalis, 631.

mehdeiocalis, 632,

761.

naclialis, 633.

» notalis, 632.

odontoplaga, 633.

paucimarulalis, 632.

pcntodontalis, 631.

pisusalis, 632.

ploralis, 632.

prognealis, 631.

propinqiudis, 631.

rhinthonalis. 623.

scpub^hralis, 632.

strigivitndis, 632.
siibdivisalix, 631.

to^c^S 631.

«/(;««, 368, 631.
viduatalis, 633.

Desmodus, 76, 78.

J-!*/";?*-, 76.

Desmognathus
brii/dcyoridii, 479.
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Deudorix
dariaves, 406.
diodes, 406.
livla, 370.

Dialexia

putiotipemiis, 338.
Diaphania

vitralis, 737.
Diasemia, 600.

Dichocrocis, 597, 688.
actinialis, 6'JO.

aurit'mcta, 693.
bilineaUs, 690.
bistrigalis, 690.
cernatis, 688.

cZfoa^M, 688, 690.
oredulalis, 693.

definita, 691.

dinimutiva, 691.
eubulealis, 693.
evaxalis, 689.

festimlis, 688, 691.

fluminalk, 689.

frenatalis, 690.

fuscifimbria, 690.

fiiscoalbaUs, 692.

hwmactalis, 691.
megiUalis, 692.

nigrilinealh, 691.
pactolica, 692.

pandamalis, 690.

plemstigmalis, 692.
yj^zrfo, 690.

plutusalis, 691.

pseudpceonalis, 688.

punctifcrcdis, 688, 690.
pimctilinecdis, 691.
pyrrhalis, 692.

recurrens, 692.

renidata, 692.

rigidalis, 692.

Habatalis, 690.

spoliafalis, 688, 693.

strigimarginalis, 693.

surusalis, 689.

iharsalea, 691.

tripunctapex, 691, 761.
xanthocyma, 689.

xuthiisalis, 689.

zebralis, 692.

Dichogama, 597, 676.

amabilis, 677.

bergii, OTtl.

decoralis, 676.

fenialdi, 677.

gudmanni, 677.

innocua, 676.

krugii, 676.

redtenbacheri, 676,

677.

smithi, 677.

Pboc. Zool. Soc—1898

Dichogaster
parvus, 445, 449.

Dictyoclia

sp., 1029.
>'i«/a, 1029.

rhombus, 1029.

speculum, 1029.

stapcdia, 1029.

Dictyocysta

<%««.?, 1029.

Dieymolomia
pegasalis, 369.

Dilophonota
c/'/o, 367.

Dinoderus
bifoveattis, 330.

minutus, 330.

substriatus, 330.

Diodosida
roscipennis, 432.

Diogenes
pallescens, 457, 463.

Diphylla, 76.

Diplodactylus
hyrnei, 913.

conspicillaUis, 913.

gracilis, 913.

intermedius, 913.

piorogaster, 913.

robustus, 913.

Diploglossus

nuchalis, 916, 920, 923.
Diporophora

winneckii, 915.

Dipsas
antalus, 407.

Dipus
hirtipes, 858, 882.

jaculus, 766, 858, 859,
882.

Discoglossus, 4, 5.

Discosoma
haddoni, 1002.

Discothyris, 601.

Dismorpbia
spw, 364.

Distira

stokesii, 851.

Dolichosticha

perincphes, 639.

subauralis, 639.

subvenilialis, 640.

Doliolum
denticulatum, 580.

nationalis, 567, 583.
tritonis, 567, 580, 681,

583.

(Dolioletta) tritonis,

580.

Dolomedes, 27.

fimbriates, 27.

, No. LXX.

Dolomedes
spathularis, 29.

DolopsBus, 27.

albocinctus, 28.

ci»ci:'«s, 28, 29, 32.

dolesckallii, 28.

simoni, 28.

Draco
becearii, 914.
obscurus, 914.

Drassus
cupreus, 488.

lapiddcolens, 488.

troglodytes, 488.

Dryas
fe(?a, 413.

Drymobius
boddaertii, 115.

dendrophis, 115.

rliombifer, 11.5.

Dryniceca

hmsitata, 378.

Durbania
./Tc?/ffl, 403.

hildegarda, 402, 403.

Dyscophus
grandidieri, 476.

Dyagonia
abnegans, 422.

— , var., 422.

angidaris, 422.

conjwiictura, 422.

neptunia, 422.

palpalis, 422.

Eaeles

imperialis, 80.

Eagris

jamesoni, 199.

Eantis

papiniamcs, 367.

Ebseus
minimics, 323, 324.

nigrocaerideus, 323,

324.

semimdum, 323, 324.

Ebula
selleri, 715.

Echinometra
hicunter, 850.

oblonga, 850.

Echinoneus
cyclostomus, 850.

Echinosaura
horrida, 114.

Echinothrix
diadema, 849.

Eclipsiodes

mannaropa, 704.
Ecpantberia

decora, 367.

70
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Ectinosoma
ailantkum, 541, 543.

Ectodus, gen. dot., 497.
dcscampsii, 497.

mclanogenys, 497.

Egernia
flahlii, 916.

Egnasia
vicaria, 425.

Egybolia
rnillantina, 58, 429.

Elaps
miroralis, 117.

coralHmis, 117.

roHenhergi, 117, 12fi.

Eligmodontia
himacidata, 211.

ekgans, 210, 211.

gracilipes, 211.

yriseojlnva. 210.

morcni, 211.

EmpYi'eiima
;«V-"/^rt.?, .367.

Enchoenemidia
fi'scifihia, 735.

Endographis, 595, 725.

aorochlora, 726.

Endolophia, 599.

Endotricha
annuligera, 695.

Engystoma
boriieense, 476.

Enneartbron
«^«f, .331.

Eutepliria, 595, 618.

(ihra.ralis, 619.

alhoflavali^, 619.

argcvficincta, 020.

crihrafa, 619.

crocalis, 621.

deiconalis, 619.

diaphana, 619.

divarieata, 621.

excurvalis, 665.

(/laucias. 620.

«V?«Zm, 620.

jagiiaralis, 619.

lactiferalis, 620.

levinia, 620.

macrotis, 620.

marginalis, 620.

mcrita/it, 620.

oerifcralis, 620.

pniitheiata, 620.

prcBrwptalis, 621.

radiafa. 620.

recepfalis, 619.

syhptalis, 621.

virgatalis, 619.

Entomogramma

nigriceps, 424.

Enyalioides

/fste, 114, 915.

heferolepis, 915.

Epeira
a/'iiW^, 510.

ceropegia, 488.

diademata, 488.

locuples, 510.

madagascariensis, 508.

naufica, 509.

pilipes, 509.

quadrata, 488.

similis, 509.

svcdicola, 509.

Epiblemum
scenicum, 488.

Epicorsia
iridialis, 721.

Epiinima
sfereogona, 639.

Epipagis
corrivaUs, 642.

Epomopliorus, 58.

comptiif, 78.

minor, 77.

Equus
hoelimi, 3.

hnrcJieUi hoehmi, 3.

— craws7iai/i, 393.

— granfi, 3.

— selousi, 3.

grevii, 588.

:chra, 456.

Ercta, 596, 636.

chalyhiies. 637.

dixialh, 704.

dufalis, 037.

hcmicih's, 637.

orjinfalis, 6.37.

tipulalis, 637.

vittata, 6.37.

Eremias
smithii, 916.

striata, 916.

Eretis

djalwlm, 57.

Eretmodus, gen, nov.,

495.

ci/avostictus, 496.

Ericeia

inangulafa, 421

.

Erigone
dentipialpis, 488.

Erilusa

dianalis, 725.

difiptoidfs, 717.

raimalii', 725.

nifeotiK, 725.

pseudauxo, 717, 725.

radialig, 717.

«ecto, 725.

Erinothus, gen. nov., 595
706.

foWwZis, 706. 707.

Eronia
dilatata, 413, 826, 827.

^e*f, 41,3.

Erpis, 594, 614.

macularig, 614, 615.

Erythrinus
unitcpnicdus, 492.

Erytlirolaraprus

(sscuhpit, 117.

Esox
luciiis, 314.

Eteta
sexfasciata, 751.

Eucalanus
attenuatus, 541, 542,

546, 647, .549.

Euchwta
barbata, 542, 548.

9Jf/fl.s. 543, 548.

^^-^s^', 543. 548, 549.

marina. 543, .548, 549.

norveqica, .541, 543,

546,547,549,579,580.
prcstandrca, 548.

Eucb.Ttes

insiilafa, 367.

Eucbirella

ju;(Mm, .541,.542, 648.

rostrata. 548.

Euchloe
falloni, 371.

Eucbromia
africava, 417.

amwita, 417.

Euclasta, .598, 751.

drfamnialis, 751, 752.

filigemlis. 752.

maceratalis, 751.

splendidalis, 7.51.

torquittalis, 752.

warrevi, 752.

Eucratoscelus, gen. nov.,

500.

longiceps, 500.

Eudsemonia
brachi/iira, 80.

Eudamus
dorantes, 366.

proteus, 366.

simplicins, 366.

Eudioptis
capcnais, 738.

damalis, 747.

jierspicillaJis, 742.

Eudynaiiiis, 48, 49.

Eudvptula
aibosiqnata, 960, 963,

983, 985, 986, 988.



INDEX. 106^

Eudyptula
minor, 960, 963, 978,

983, 985, 986.

Eumeces
blythianus, 918.

Eupagurus
bernhardus, 311.

setifer, 461.

Euphffidra

neophroti, .'52.

violacea, 399.

Euplexia
conducta, 383.

opposita, 420.

Euploea
ocA/ea, 39r>.

Eupoca
oinerea, 609.

Euprepes
insignis, 729.

Euralia

anthedon, .51.

deceptor, 51.

dinarcha, .51.

A-irJyi, 51 , 399.

mechowi, 51.

usamhara, 51.

wahlbergi, 51, 824.

Eiirema
&fl, 364.

«»z£?ea, 364, 365.

patmira, 365.

Eiirrhyparodes, 595,

625.

bracteolalis, 625, 626.

confusalis, 626.

plimibcimarginalis, 625.

splendens, 626.

stibialis, 626.

syllepidia, 626, 761.

tricolaralis, 626.

Eurydemus
porosicoUis, 239.

Euryphene
scnegalensis, 52.

violacea, 399.

Euryphura
achlys, 52.

Eurytela
dryope, 53, 400.

Julgitrata, 399.

hiarbas, 190.

hyarba, var. angustata,

823.

Eutelia

discitriga, 425.

Eutomus
micrographics, 333.

siilcatus, 333.

Euxanthe
wakefieldi, 399.

Euxestes
;>ar^i, 336.

piiciceps, 336.
Evergestis, 603.
Exeristis, 602.

Felis

caracal, 153, 763.
CffiSMs, 153, 155, 157,

158, 160, 161, 163,
164, 165, 167, 168,

171, 173, 177.

dominicanorum, 2, 771.
javensis, 281.

/fo, 153, 155, 1.57, 158,

160, 161, 163, 164,

165, 167, 168, 169,

171, 173, 176, 762.

maniculata, 351.
mimda, 281.

pardalis, 153, 15.5, 157,
159, 160, 163, 164,

165, 168, 169, 171,

173, 174, 176.

pardus, 153, 155, 157,

158, 1.59, 160, 163,

164, 16.5, 168, 169,

171, 173, 174, 762.
nerval, 763.

temmincM, 2.

iigris, 153, 155, 1.57,

160, 164, 165, 167,

168, 171, 173.

(Cynreluriis) Jubaia,
763.

Filistata

hibernalis, 893.

Eilodes, 598, 671.

costivitralis, 671.

eocytusalis, 671.

fulvibasalis, 672, 761.
fulvidorsalis,. 671, 672.
patruelis, 672.

productalis, 671, 761.
sexpunctalis, 672.
xanfhalis, 672, 761.

Fratercula
arctica, 902.

Eregata, 82, 83, 84, 85,

86, 87, 89, 90, 91,

93, 94, 95, 96, 97,
98 99.

aj-j«^,' 100, 101.

Funambulus
fernyi, 1T2.

Fungia
crassa, 526.

crassitentaciilata, 527.
<^a««, 527.

dentata, 526.

dentigera, 627.

Fungia
discus, 526.

eckinata, 527.
patella, 526.

tenuifolia, 526.

Furcivena, 602.

Gudessa
albifrons, 692.

characteristica, 692.
impuralis, 722.

subalbalis, 692.
Gad Lia

aglefinus, 550, 551,
566.

/««.sc?<s, 308, 555,
minutus, 308.

morrhua, 551, 555.
Galathea

«#;«^-, 457, 458, 463.
Galictis

harbara, 1.55, 1.59, 160,

169, 171.

viYte/rt, 16.5, 159, 160,

163, 167, 171.

Gasteracantha
falcicornis, 516.

mmlagascariensis, 388.
restipinata, 516.

sofZa&, 388, 391.
tabulata, 516.

Gavara
velutiiia, 437.

Gazella

cuvieri, 353.

Jorcas, 353.

lejjioceros, 280.
loderi, 353.

pelzelni, 767.

rufifrons, 350.

scemmerrhigi, 767.
speket, 767.

Geatractus, gen. nov.,

539.

Gegenes
hottcntota, 200, 912.

letierstedti, 200, 912.
iiostradamus, 382.
— , var. karsana, 382.
obumbrafa, 200, 912.

Genetta
/i^)-/»ff, 153, 155, 392.
vulgaris, 153, 155, 159.

Genyomyrus, 780, 820.
d'oimyi, 777, 820.

Gcococcyx
californianus, 48.

Geometra
lateraia, 734.

Geophis
tecpanecus, 539, 540.

70*
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Gerbillus
"

afer, 392.

hohni, 392, 393.

(Gerbilliscus) frafer-

culus, 392.

(Tatera) fhiUijisi, 765.

Gerrhonotus
yaonticoJa, 916.

Gibbium
scoiias, 324.

Giraffa

camelopardalis, 39, 40.
— capensis, 41.
— pcralta, 40.

— typica, 41, 587.
Globigerina

sp., 1028.

bulloides, 1028, 1029.

pachi/derma,1028, 1029.

Glutophrissa
contracta, 413.

^oiuVZft, 413.

malatha., 413.

Glyphodes, 598, 731.

acforionalis, 742.

advenalis, 734.
(squalis, 733.

agathaUs, 744.
albiccps, 733.
alhicmcta, 737.
alUfuscalis, 442, 739,

761.
alifalis, 743.
amphitriialis, 741.
annulata, 740.
arachiealis, 735.
argcalis, 738.

arguta, IZl.
aiiricollis, 737.

avrocostalis, 733.
ausonia, 740.

hadialis, 736.

bnhlersalis, 735.

hasifascialis, 743, 761.
hatcsi, 747.

hicolor, 742.

hipunctalis, 747.
hivitralis, 731, 743.

bonjongalis, 739.
iosciE, 748.

ctesalis, 747.

calidalis, 644.

calh'~onci, 742.

canthusalis, 747.
cehalis, 740.

chilka, 747.

Columbiana, 738.
conclusalis, 742.

coiifinis, 735.

coiijunctalis, 741.
ccynsocialis. 742.

Glyphodes
cosmarcha, 748.

crameraUa, 736.
critkcalis, 747.

cumalis, 736.

cupripcnnalis, 740.

dcliciosa, 742.

dermatalis, 632.

dkirnalis, 742.

e^oArwJ, 736.

dolcschali, 741.

dgsallactalis, 744.

cctarqyrails, 744, 761.

c^ertfc, 442, 739.

elegans, 737.

cribotcsalis, 741.

ernalis, 742.

cumctisaUs, 735.

eurz/tusalis, 743.

evippcalis, 747.

exaida, 741.

e.vcelsalig, 742.

e.vcl/isalis, 736.

faUaciaUs, 741.

fimalis, 730.

flavicaput, 733.

flavizonalis, 746.

/e^/a, 732.

fratcrna, 740.

fumosalis, 736.
fvscicaudalis, 737.
glauculalis, 741.

heliconialis, 742.

hermesalis, 739.

hilaralis, 733.
hijalinato., 369, 738.
hyporaelas, 740, 761.
imitalis, 733.

incurvafa, 736.

indica, 738.

infimaUs, I'i'i.

innotata, 739.
iaocelahs, 740.
ifysalis, 743.

jaculalis, 748.

Jairusalis, 733.
/achcsif-, 741.

/actcafa, 744.

laciisiralis, 747.

laiicosfalis, 732.
latilimbalis, 736.

Icdcreri, 741.

lincata, 736.

fora, 747.

Itwidalis, 737.
lustralis, 733.

magdalence, 738.
7nalayana, 743.

margaritalis, 735.
margaritaria, 736.
marginata, TAb.

Glyphodes
inarinata, 733.

megalopa, 748.

metastk-talis, 741.

microta, 742.

mi7iimalis, 742.

naralis, 744.

negatalh, 733.

nervosa, 740.

nigrkoUis, 740.

nigropunctalis, 739.

nigroviridalis, 738.

nilgirica, 741.

nitidalis, 12>1.

niveocilia, 738.

nycteaUs, 743, 748.

oceanitis, 741.

ocellnta, 739.

ochrivitra/ia, 737.

o/e«fc, 737.

opalalis, 743.

ophkeralis, 732.

orbiferalis, 742.

parvalis, 742.

pedenotata, 742.

perfccta, 741.

perspecfalis, 738.

pfe(ffer(B, 732.

phytonaUs, 747.
picticostalis, 740.

pwrpcrdalis, 743.

polyzonalis, 744.

pomoiudis, 741.

principalis, 741
prothymalis, 742.
pryiri, 746.

psiftacalis, 733.

p^ilveridcntalis, 744.

punctalis, 741.

pimctifcralis, 741.

pyloalis, 746.

quadrifascialis, 744.

qiiadrimandalis, 742.
quadristigmalis, 739.
red'uctalis, 74]

.

sabaciisalis, 743.

satavalis, 736.

scctinotalis, 734, 761.
seminigralis, 734.

screnalis, 747.

sericea, 734.
sibillalis, 747.
simiata, 443, 747.
specfandalis, 747.
spvrcalis, 740.
stenocras'jMs, 442. 444,

739.

stolalis, 744.

streptostigma, 745, 761

.

suavis, 749.

stiperalis, 737.
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Glyphode?
siiralis, 738.

st/leptalis, 740, 761.
talangalis, 743, 761.
ferminalis, 736.

testudinalis, 728.
thciijdalh, 741.

trmishioidalis, Ti7.
tricolorcdis, 733.
triinnalis, 741.

tumidalh, 742.
umhria, 746, 761

.

nncinalis, 6.51.

unionalis, 739.
tinivocalis, 636.
vcrfumnalis, 73-').

viola/is, 742.

warrenalU, 739.
westennanni, 742.
sambesalis, 738.
Mngii^alif, 734.
zelimalis, 743.
sellcri, 742.

Gf-namptonyx
trefoliata, 423.

G-napliosa

anglica, 489.
lejKirina, 489.
molesta, 488, 489.

G-nathonemus, 780,
801.

hcntleyi, 801, 804.
curvirosfris, 802, 811.
ct/prinoides, 777, 801,

80.5.

elephas, 802, 809,
810.

f/reshoffi, 802.

livingstonii, 801, 803.
longiharbis, 801, 802,

803.

macrolepidotus, 801,
804.

OTw^o, 801, 807.

w?V2(s, 802, 810.

monteiri, 801, 807.

nioorii, 801, 803.

Migrw, 801, 802.

numenins, 802, 811.

pe;'er.<;/i, 801, 808.

rhynchophorus, 111,

802, 810, 821.

senegalends, 801, 806.

stanleijanus, 801, 806.

tamandua, 777, 802,

809.

?«ssAe>-j, 802, 808.

Gnopbodes
diversa, 50.

Gobius
minutiis, 308, 313.

Gobius
«i(/er, 313.

paganellm, 307, 308.

riithenspai-ri, 298, 302
313.

Godarfcia

wakeficldi, 399.
Goliathus

druryi, 81.

Gonatodes
«#»M, 455, 913.

africamcs, 913.
penangcnsis, 455.

Goniorhynchus, .595,

704.

butyrosa, 705.
cxemplaris, 705.

flamguttalis, 705.

gratalis, 706.

marasmialis, 706.
obscurus, 704.
pecfinalis, 705.

philcnoralis, 706.

plumbeisonalis, 704,

705.

Gonitis

involuta, 425.

sahulifera, 425.

Gonodactylus
chiragra, 33, 34, 35,

36, 38.

—, var. smithii, 33, 35,
38.

espinosus, 33, 35, 38.

glaher, 36.

glabrous, 33, 36.

graphurus, 36.

oersfedl, 3.5, 38.

scyllarus, 36.

smithii, 34, 35.

trinpiHosus, 34.

Gonodela
sufflata, 433.

Gonodiscus, 594, 606.
amplalis, 606.

australiensis, 606, 761.
Gonodonta

hcsione, 368.

Goiiyocephalus

dilophus, 914.

geelvinkiamis, 914.

Goodia
hoUandi, 430, 444.

iiubilata, 430.

Grammodes
stolida, 422.

Grandidieria

fierinensis, 918.

ruhroccmdata, 918.

Gregarina
bl^tarum, 244.

I

Guereza
gucreza, 587.

occidentalis, 587.
Gyrunarchus, 780, 821.

nilotkiis. Til, 779,
821.

Gymnasterias
carinifera, 849.

Gymiiodactyl us

«#«/•«, 455.

darmandvillii, 913.

fumosus, 913.
horridus, 913.

jcllcsmw, 913.

to-e>, 913.

pulchellus, 455.
Gynandroph tlialraa

babloides, 219.

basipennis, 218.
bicolor, 217.
deyt-ollei, 218.

hamorrhoidalis, 218.
inccrta, 219.

nifidicollis, 219, 242.
varipes, 218.
vcnusfida, 219.

Hasmatorithra
rubrifasciata, 435.

Halastus
dlvitiosws, 424.

Haliaetus

branickii, 280.
Halomitra

irregularis, 528, 639.
Hamanumida

dadalus, 190, 399,
905.

Hameopis, gen. nov., 435.
rudicornis, 435, 444.

Hapalia
fraterna, 719.

oi/ife, 729.

sublutcais, 720.
Hapalips

filum, 335.

grouvcUei, 334, 343.
Hapalopus

JMce«, 892, 894, 900.

Haplochilus
tanganicanus, 497.

llaritala

angidifascia, 692.
ddicatalis, 728.
discinotalis, 691.

foviferalis, 721.

graphicalis, 728.
figrina, 691.

Harpactopus
sp., 386.

crudslis, 386.
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Hedylepta
confiisalis, r>9S.

ochrifuscalis, 698.

pi/rau-italis, 699.

stramima, 692.

Heliconius

charithonia, 363,

Helictis

suhauraiitiacus, 13i.

Heliothela, 603.

Heliotbis

armiffcra, 371.

Hellula, 599, 760.

fidvifascialis, 760.

hydralis, 760.

phidileafis, 760.

undalis, 760.

Helogale
atkinsoni, 763, 764.

Hemichromis
a/er, 142.

angolcnsis, 136.

auritiis, 135.

bimaculafus, 134,

135.

cavifrons, 141.

desffiiesii, 135.

dimidiatiis, 145.

fasciatus, 134, 135.

gigliolii, 143.

guentheri, 149, 150.

guttatus, 136.

intermedius, 145.

>/te, 141.

leiguardii, 135.

letournetLvii, 136.

limngstotiii, 145.

longiccp.% 146.

longirosfris, 140.

modcstus, 144.

retrodcns, 142.

rohudus, 141.

rolandi, 136.

sacra, 139.

sahartB, 136.

schwc.bischi, 144, 151.

serraims, 143.

subocellatus, 150.

i)o/te, 150.

Hemidactylus
isolepis, 913.

jubensis, 913.

nmcvophjlia, 913.

rtispoUi, 914.

smithii, 913.

srjuamidatus, 913.

yerbiirii, 913.

Hemiscopis, 600.

Henucha
delegorguei, 430.

hansalii, 430.

Heortia, 598, 750.

dominalis, 751.

vitessoides, 751.

Herpsenia
iferata, 413.

mdanarge, 371, 413.

Hei'pestes

yrUcus, 153, 155, 167,

170,172.
iicpalcnds, 153, 155,

170.

ochraceiis, 763.

Herpetodryas
oarinatus, 115.

fuscits, 116.

grandisquamis, 116.

Hei'petogramma
servalis, 716.

Herpetolitba, 529.

crassa, 529.

Herpeton
tentaculatum, 852.

Hesperia
diomus, 371.

Jucuiula, 382.

«ja/h, 199.

lihiUpjnis, 407.

jdiiiius, 404.

syrivhtus, .367-

Hetei-artbron

fcinomlis, 328.

Hetorocentrotus

mammiUatus, 850.

Heterooluuta

abyssalis, 541, .543.

spinifrons, 543, 548.

Heteroouepbes, 593, 627.

atropygiaUs, 627.

lubricosa, 627.

limidatis, 627.

lymj)h:iialis, 627.

scapulalis, 627.

sfrangulalis, 651.

viciiudis, 627.

Heteropacba
sp., 436.

rilcyana, 436.

Heteropoda
vcnaforla, 519.

Hileitbia, 596, 646.

appialis, 646.

decostalis, 646.

ductalis, 647.

Himantodes
cenchoa, 1 1 6.

Hippocamelus
bixii/cus, 212.

Hippolyte
gibbcros'is, 1009.

gibbostis, 1009.

Jwmprichii, 1009.

Hippolyte
mannoraius, 1009.

Hipposideros, 75.

Hippotragus
liakeri, 127.

eyiiinus, 127, 349, 35U,

850.

riifo-paUidus, 850,851.
Holodactylus

africanus, 914.

Holothuria

affinis, 840.

audio inensis, 839.

aphanes, 841.

arcnicola, 842.

«^m,83.5, 838, 839,840.
— , var. a/iiboiiieiisis,

839, 840.

botellus, 840.

curiosa, 837, 838.

depressa, 837, 838.

floridana, 840.

fuscocinerca, 835, 837,

838.

— , var. pcrvicax, 837,

848.

i/iipaiicns, 835, 840,

841.

lagcna, 842.

macidafa, 835, 842.

mamiiiicidata, 837, 838.

mauriiiana, 835.

monacaria, 835, 841.

pardalis, 835, 839.

pervicax, 835, 837, 838.

ri^^osa, 835, 839, 848.

Mibditiva, 837.

vugabuiida, 835, 838,

842.

Homalocranium
mclanocephaliun, 117.

Hotnarus
vidgaris, 954.

Hoinopbolis
hctcrolepis, 914.

Homopliysa, 594, 607.

alboiuieata, 607.

bUinealis, 608.

crajnbidalis, 608.

dccisa, 608.

dolatalis, 608.

falcatalix, 608.

fulminalis, 607.

glaphyralis, 607.

invisalis, 607.
Icntifliialis, 607.

leucostictalis, 008.

micralis, 608.

polycyma, 607, 761.

renicidalis, 607.

nesqtdstrialig, 607.
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Hysena
brunnea, 154, 176, 185.

crocida, 154, 156, 157,

158, 159, 160, 163,

164, 165, 166, 167,

169, 171, 172, 173,

177, 185, 764.
striata, 153, 154, 156,

158, 1.59, 160, 163,

164, 165, 166, 167,

169, 171, 172, 173,

175, 177, 185, 764.

Hyalea,596, 641.

dividalis, 641, 642.

fulvidalis, 644.

glaucopidalis, 642.

mdcmalis, 632.

pallidahs, 642, 761.

succinalis, 642.

Hyalitis

tagesalis, 631.

Hyalobathra, 601.

Hydrocaiupa
(dbofascialis, 623.

dematrialis, 614.

felLv, 624.

laothoccdis, 605.

laiidamialis, 605.

slenioides, 624.

tenera, 651.

Hydrochoerus
capijhara, 73.

Hydrophis
fasoiatus, 107.

floiveri, 106.

iiMmillaris, 107.

Hyla, 103.

baiidiiiii, 124.

cueretti, 478.

/«;^a.x-, 478, 482.

(jabbii, 478.

gratiosa, 478.

impivra, 478.

leucophyllata, 482.

maxima, 124.

microcephala, 478, 481,

482.

puma, 478.

rosenbercii, 123, 126,

478.
"

rueppellii, 478.

uranochroa, 481.

variabilis, 478.

Hylainbates
johnstoni, 475.

Hylella
parabttmbce, 125, 126,

478.

puncticrus, 478.

HylepViila

j)hylceu,s, 367.

Hylobates
syndaxitylus, 588, 924.

Hylodea
achatimts, 120, 126,

477.

(((/mZi, 477, 480, 482.

anomalus, 119, 126,

476.

bufoniformis, 477.
cerasinus, 477.
conspicillatus, 120.

discoidal'is, 477.

erythroplcura, 477.
gularis, 121, 126,

477.

latid.isciis, 121, 126,

477.

lonqirostris. 120, 126,

477.

2xdmatws, 120.

polyptychus, 477.

raniformis, 120, 476.

ranoides, 476'

riigosus, 477.
underivoodi, 477.

Hymenia
diffascialis, (i23.

erebina, 715.

phrasiusalis, 623.

Hypanarfcia

schmneia, 824.

Hypanis
achduia, 376.

cora, 375.

ilithyia, 376.

Hypena
masurialis, 426.

vulgatalis, 426.

Hyperaspis
(.•incticoUis, 340.

conncctcns, 340.

fesfitia, 340.

Hyperia
oblivia, 583.

Hyperopisus, 780, 819.

6e6e, 777, 819.

dorsalis, 820.

occidentalis, 820.

Hyperythra
luoioolor, 383.

Hypocala
dcflorata, var. pltimi-

cornis, 424.

phimicornis, 424.

Hypochiria
io, 80.

Hypogeophia
altei-nans, 479.

Hypolimnas
misippiis, 51, 190, 370,

379, 398.

HypolycEena
pachalica, 407.

Hyrax, 58.

Hyreus
lingeus, 194.

Ibacus
antarcticus, 1014.

Ictouys
libyca, 1.55, 1.58, 159

160, 163, 166, 167
171, 175, 177.

zoriUa, 155, 163.

Idessa

pyrgionalis, 749,

Idiommata
Icpida, 506.

Idiops

campactus, 508.

Idiurua

macrotis, 450, 452, 453.
Idmais

venosa, 411.

Ileiaa

robusta, 428.

Imbrasia
cpimcathea, SO, 81.

lolaus

buxtoni, 54.

ctscidu.i, 197.

pachalicus, 407.
pallcnc, 54.

philippus, 54, 407, 826.
silarus, 407.

lomaohus
^w//i!«s, 498, 499.

Isclmurges, 601.

Isehyrus

Jlaviiarsis, 335.

fulvitarsis, 336.
graphicii.--, 335.
modestus, 335.

subcylindricus, 335.

(Oooyanus) tarsalis,

335.

Isiehthys, 780, 791.
/«c^j?-j/{, 777, 791.

IsometruB
burdoi, 500.

Isopteryx

ubnegatalis, 626.
accessalis, 626.

bilunatalis, 694.

jlavoftiscalis, 727.
plambalis, 626.
sodidalis, 694.

trisignata, 624.
xcniolalis, 701.

Ixalus

bimaculat'us, 475.
Idtcnsis, 475.
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Isalus

mindorcnsis, Ho.
vittigfr, ^Ttb.

Julidochromis, gen. nov.,

495.

07~naiiis, 495.

Junonia
actia, 51, 822.

archesia, 188, 904.

artaxia, 51, 190.

aurorina, 189, 397.

398.

hoopis, 52, 904.

calesccns, 189, 904.

cebrc7ie, 370, 398, 822.

cklia, 51, 190, 369,

379, 398, 822, 826.

cua-ma, 51, 189, 398,

904.

elgiva, 51, 189.

epicleUa, .379.

gtiruana, 397.

here, 822.

limnoria, var. taveta,

397.

nachfigali, 190.

natalica, 189, 398,

904.

octavia, 822.

— , var. nafaleims, 189,

904.

orfhosia, 822.

pelasgis, 188, 397.

puriformis, 822.

pyriformis, 398.

.^esaw««, 189, 824, 904.

si/«w, 189. 904.

triyneni, 189.

<«§refo, 189, 398.

Kedestes
wflfowio, 200, 902, 911,

912.

niveostriga, 200.

tucusa, 200.

vmllengrenii, 200.

Kerivoula
pdlucida, 76.

Kobus
vardoni, 394.

Labidura
riparia, 384.

Labrus
maculatus, 308.

mixtiis, 308.

niloticus, 132.

Lacerta
mosorensis, 916.

Lachesis

a^roar, 118.

lansbergii, 118.

schlegelii, 118.

Lachnea
fulvicollis. 222.

Lacbuocnema
6i6«;«s, 195, 825,

826.

durhani, 195.

Lacbnoptera
ai/resii, 399.

Lacipa
gracilis, 427, 428.

impmicta, 428, 444.

Lacydes
arbonfera, 417.

gracilis, 417, 444.

s'inithi, 417.

vocula, 417, 418.

Laganum
dcprcssum, 850.

Lagropia
xanthomcla, 729.

xantho-o-nalis, 727.

Lampoxanthium
iiivrrayanu'iH, 1024.

Lamprologus •

coiiipressiccps, 494.

congoensis, 134.

elongatus, 494.

fasciatus, 494.

fiircifcr, 494.

modestiis, 494.

moorii, 494.

Laiupyris
ignita, 319.

Landreva
sp., 385.

Laiiiifera, 603.

Laphygma
'/dacra, 368.

Lasiacme
mimica, 639.

pilosa, 639.

Lasiocampa
kolWceri, 4.36.

monteiri, 80.

prompta, 436.

Lasioderma
pnbcndum, 326.

scrricorne, 326.

testaceuiii, 326.

Lasioptila

ansorgei, 431.

pomona,, 431.

Latastia

kardeggeri, 916.

neumanni, 916.

Latastia

phillipsii, 916.

Lates
microlepis, 494.

niloticus, 494.

Lebeda
kollikeri, 436.

nohilis, 436.

Ledereria

scppalis, 704.

Lema
anqusto-nmrginata,

'214.

austmlis, 213.

cyaneoplaqiata, 214,
242.

dregii, 213.

emarginata, 213.

lateritia, 215.

mashuaiia, 214.

pauperata, 215.

jdcticollis, 213.

pubifrons, 215.

regimbarti, 212.

robtisfa, 213.

Lembopteris, gen. nov.,

438.

/J!?*//;?, 438, 444.

Lepadogaster
bimaculatus, 589.
stictoptcryx, 589.

Lepidoblepbaris

/««te. 1U8, 914.

Lepidodactylus
gardineri, 914.

Lepidogma
sp., 441.

Lepidoueura, 599.
Lepidosiren, 41, 42, 43,

492.

paradoxa, 852, 853.

Leptobraeliium
nafiina, 478.

Leptodactylus
maculilabris, 477.
pentadactylus, 122.

pulcher, 122, 126,

477.

Leptodira
cmnidata, 117.

Leptognathus
ellipsifern, 117, 126.

Leptoiiiyrina, gen. nov.,

40o.

hirundo. 406.

phidias. 405.
raftf, 405.

Leptoneura
botvhcri, 903.

c/!|/fe5, 903.

1
diiigaiia, 903.
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Leptophis
bocoiirti, 1 16.

liocerus, 116.

Leptosoma
fallax, 419.

leuconoe, 57, 419.

diasfolus, 360.

hypsibius, 360, 361.

raacroiiis, 3.59, 360.

oiostolus, 357, 358,

359, 360, 361.

paUipcs, 357, 358, 359,

360, 361.

ruficaudatns, 359.

sinensis, 775.

Lepyrodes, 598, 753.

astomalis, 651.

capensis, 443, 754.

geometraJis, 443, 754.

piahilis, 754.

pueretia, 753, 754.

<luadrinaUs, 754.

Letis

myceriiia. 368.

Leuceronia
argia, 56, 198.

buquetii, 413.

thalassina, 822.

Leucinodes, 598, 755.

apica/is, 756.

auxialis, 755.

diaphana, 756.

discerptalis, 756.

elegantalis, 756.

erosialis, 756.

cxemptalis, 760.

heraiiicealis, 755.

imperialis, 756.

irmpuralis, 756.

lucealis, 756.

opalina, 630.

orbonalis, 756.

vagans, 756.

venustalis, 760.

Leuckartia

flavicornis, 543, 548.

Leucochrotiia, 596,

642.

coropc, 042.

melusinalis. 642.

mineralis, ('42.

prosalis, Q-Z^
ruscialis, 64o.

saltigalis, 643.

subpuralis, 605.

Leucophotis, 597, 667.

pitlchra, 667.

Lexis
bipunctigera, 418,

419.

Libytbea
fulgurata, 399.

Limenitis

disippus, 80.

Limnas
chrysippns, .50, 373,

379.
— . var. alcippoides,

379.

—, var. dorippus,

373, 396.

— , var. A/wf/i, 396,

/i/«f//,'369, 396, 822.

Linckia
mi/iaris, 849.

multiforis, 849.

Liiieodes, 603.

Liuyphia
pusilla, 488.

Liocephalus
guetithcri, 114.

Liopasia, 600.

Liophis
albiveniris, 116.

Liophryne
brevis. 476.

rhododacfyla, 476.

Lipocosma, 594, 611.

fii/iginosalis, 612.

hebescal.is, 612.

nigripictalis, 612.

sicalis, 611, 612.

Liposarcus
pctrdalis, 492.

Lithocranius

walleri, 767.

Lithosia

bipunctigera, 418.

vetiista, 383.

Lizzia

blondina, 1023, 1030.

Lcetrina

flexalis, 614.

Lomotropa
veHerialis, 750.

Lopera
monosticta, 428, 444.

pallida, 428.

Lophomonas
Uattarum. 242. 243,

244.

s«?cfrf«, 243, 244.

«i:/-iate, 243.

Lophoseris, 529.

cristata, 530.

Lopbostethua
demoliiiii, 432.

Lopbotriorcbis
tucani. 2.

Loxoneptera, 602.

Lucidota
dimidiatipcwiis, 320.

janthinipennis, 320.

miniatocollis, 320.

Ludia
hansalii, 430.

Lutra
capensis, 392.

cinerea, 155. 158, 160,

169, 171, 178.

maculicollis, 392.

vulgaris, 155, 158, 177,

186.

Lycrena
gaika, 404.

jesous, 370.

jobates, 404.

kersteni, 405.

knysna, 370.

larydas, 405.

^(yw, 406.

lysimon, 380.

inelmna, 404.

«w6c, 187.

osiris, 403.

parsimon, 192.

patricia, 192, 370.

•perpidchra, 403.

sichela, 404.

trochilus, 370.

Lycaenesthes

adherbal, 194, 907.

amarah, 194, 370,

405.

liodes, 194.

otacilia, 194.

princeps, 370.

sylvanus, 405.

Lycaoii

^(c(;«.s, 154, 159, 169.

173, 186.

Lycoetenus, 27.

colmnbianus, 900.

pialustris, 893, 899,

900.

Lycorea
cleoluea, 363.

Lycosa
«i6a;'«, 488.

amcntata, 488.

blanda, 483.

cursoria, 488.

palustris, 488.

prativaga, 491.

pidlata,, 490.

r?>nc(a, 487. 488, 490,

491.

(Pardosa) riparia, 487,

490.

Lyctus
prosfomoidejs, 328.
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Lygosoma
aignanwm, 917, 921,

923.

alfrcdi, 918, 922,

923.

hipes, 918.

hrevipes, 917.

celehense, 917.

curium, 917.

elegans, 917.

evcretti, 917.

ferrandii, 918.

gastrostigma, 918, 292,

923.

guineensc, 918.

iridescens, 917.

johnstoni, 917.

kuekcnthali, 917.

longiccps, 917.

/(w-t(8, 917.

maindroni, 917.

miotis, 917.

nigrigulare, 917.

nigrolincatum, 917.

parictale, 917.

quadrivitiaium, 918.

sardsiiwnim, 917.

semoni, 917.

sore.r, 917.

stanlcyanurn, 917.

sitbnitens, 917.

tetratcBuia, 917.

fextum, 917.

virens, 917.

Lygropia, .59.^, 726.

amp/ijicata, 729.

a »u/nfti.,salis. 442, 728.

arenacea, 729.

armcniacalis, 728.

hilinealis, 729.

/lipiawtalis, 728.

calanticalis, 729.

cenudis, 728.

chrnmalis, 728.

rlyfusahs, 728.

distorta, 729.

erixantha, 728.

cur?/c/ealis, 729.

flavicapuf, 727.

fiavispila, 729.

fmcicostalh, 728.

imparalis, I'll.

kle.T,T27.

inuscerdalig, 728.

neglectalis, 723.

nigricornis, 728.

nigrofimhrialis, 729.

obriniisali», 728.

pharaxalis, 729.

polfimlis, 729.

polytesalis, 729.

Lygropia
pompiisalis, 728.

progiiealis, 730.

ptochiira. 729.

quaternalh, 726, 728.

rivulalis, 727.

scgba/istia, 730.

simplalis, 728.

strigUaUs, 1'2'i.

nnicoloralis, 727.

Lysiosquilla

maculata, 33, 37.

Mabuia
megahtra, 917.

novemcarinata, 917.

pilanifrons, 917.

tesseUafa, 917.

Macacus
OHsaincnsis, 361.

leoiiiniis, 280.

pelops, 36 1

.

(•/(csw.s, 361, 770.

villosus, 361
Macalla

sp., 441.

Macaretajra, 598, 669.

kesperis, 669, 670.

Macaria

sufflata, 433.

Macrodon
frahira, 492.

Macroglossa
hirundo, 432.

Macropus
r;//M«, 80.

Maci'oscelides

revoili, 762.

Madoqua
cauendishi, 278, 279.

dai/iarcnsis, 278, 279.

qucnfheri, 278.

kirka, lib.

phillipsi, 278, 767.

Madrepora
angidafa, 262.

arenosa, 2T2.

aspcra, 260.

audera. 2.59.

Ixeodactyla, 262.

bolct[to'riiiis, 530.

cunfigua, 536.

cratcriformis, 258,

276.

crista/a, 530.

cuneata, 262.

dit/itata, 996.

fruiicosa, 262.

gemmifera, 262.

Aeif«, 261.

Madrepora
hispida, 261.

latistella, 261.

loripcs, 262.

iiwnticulosa, 261.

patella, 526.

polymorpha, 262.

profunda, 260, 276.

pidchra, 259.

— , var. alvcolata, 259.

reticulata, 260.

robusta, 259.

rotumana, 258, 276.

scabrosa, 260.

secunda, 258.

securis, 261.

scriata, 262.

sinctisis, 261,

smithi, 259.

surcidosa, 261.

Maeandro.seris, 533.

6o2'te, 534, 535.

Malea
ringcns, 461.

Malegia

affinis, 227.

obscu.re.Ua, 227.

driatida, 227.

Mallotiis

villosus, 291, 560, 562,

563, 564, 566.

Mame.stra
opposita. 420.

Mantidactylus
albofrenatiis, 475.

'Mofori, 475.

Mantopbvyiie
lateralis, 476.

;o6««;'a, 476, 480, 482.

Marasmalus
discistriga, 425.

Marasmia. 596, 638.

aurea, 639.

bilinealis, 639.

cicatricosa, 639.

cockrusalis, 639.

exigua, 639.

fuscifascialis, 639.

hemicrassa, 639.

latimarginalis, 639.

trapezalis, 639.

trehiusalis, 639.

vcnilialis, 638.

Marcuseniiis, 780, 792.

adspersiis, 792, 795.

atiguilloides, 782.

brackyfiisiius, 792, 793.
discrrrhynchus, 777, 792,

797.

isiVforj, 792, 798.

kiiigsley<e, 792, 794.
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Marcusenius
Ihuysii, 792, 795.

Ttiarchii, 792, 793.

pauciradiaiics, 792,

795.

jpetherki, 792, 797.

plagiostoma, 777, 792,

796.

psittacus, 792, 798.

sphecodes, 792, 793.

wilverthi, "ill, 792,

796.

Maretia
plamdata, 850.

Margarodes
beryttalis, 747.

minor, 747.

nereis, 741.

nitidicostcdis, 732.

phantasmalis, 732.

sepUmpundalis, 739.

squanwpedcdis, 735.

transvisalis, 739.

trifonias, I'kl.

Margaronia
aiHphitratalis, 741.

angustalis, 748.

aquosalis, 733.

atlitalis, 735.

auricostalis, 738.

caiiastralis, 740.

daralis, 739.

congradalis, 734.

convolvidalis, 747.

eriboialis, 740.

herhidaliii, 735.

Icodicealis, 732.

maliferalis, 733.

iiiarthesiumlis, 741.

melanuralis, 735.

nwrvusalis, 735.

neomera, 739.

phryneusalis, 735.

plumifera, 668.

proximalis, 735.

usitata, 740.

virginalis, 732.

woodfordii, 738.

Maruca, 600.

Massepha, 594, 615.

absolutalis, 615, 616.

bengalensis, iil6.

car6o?ia/?X 1)16.

entephriadia, 616.

fidcalis, 616, 761.

gracilis, 616.

grammalis, 616.

phoeiiicobapta, 615,

761.

Mastacembelus
moorii, 496.

Mecistes

indigaceus, 235.

tarsalis, 236.
Mecyna, 599.

Megadyptes
antipoduiii, 959, 960,

963, 964, 988.

Megalixalas
brachymcrais, 475.

grcunineii-s, 475.

Megaphysa, 603.

integralis, 731.

sercncdis, 72-3.

Megastes, 603.

Megilla
macidcda, 339.

Melanitis

/j'iya, 50.

solandra.; 50, 397, 823.

Meles
taxus, 155, 156, 159,

16U, 163, 185.

Melitoiiona

niar^haUi, 216, 242.

Mellivora
?•«!'«/, 765.

Menius
chalccatus, 239.

Meuobranchus
lateralia, 856.

Meroctena, 603.

Mesocondyla, 597, 666.

concordalis, 666.

dardiisalis, 666.

stigmatalis, 666.

tarsibarhalis, 667.

Meta
ungulata, 513.

Meta'oet£eus, gen. nov.,

1014.

niinutus, 1000, 1014.

Metaculasta, gen. nov.,

444.

fZicfo', 444.

Metapenseiis

commensalis, 1001,

1015.

coniger, 1002.

philippineiisis, 1002.
rcctacutus, 1002.

Metaprotus, 604.

Metasia, 602.

sp., 383.

achromcdias, 70.3.

lilliputalis, 702.

zanclogramma, 69.).

Metasiodes
apicalis, 703.

calliopihis, 702.

Metrea, 598, 757.

aripanaiiii, 75 », 761.

Metrea
nebulalis, Ibl.

ostreonalis, 7bl, 758.

Metridia
armata, 547, 549.

^o«^a, 543, 546, 547,
579.

Micaria
ptilicaria, 488.

Micranobium
exic/uum, 325.

pulicarium, 325.

Microcausta, 599.

Microcossus
bettoni, 443.

iiuwkwoodi, 443.

Hicrohieras
inelanoleucus, 2, 128.

Microhyla
bimgnrana, 476.

palmipes, 476.
Microneta

fuscipalpi^, 488.

Micrutus
melanogaster, 775.

Millepora
alcicornis, 250, 252,

253, 256, 828, 831.

cofiiplan'ita, 250, 252,

830, 833.

dichotoma. 829.

esper/, 829, 830.

intricata, 2-10, 253.

murrayi, 250, 251,
2.52.

nodosa, 829.

^/jca^-ft, 249, 252, 831,
833.

*-fly/ios:«, 828, 829, 830,

831, 832.

striata, 251.

tuberculata, 2.51.

tuberculosa, '2oS.

undidosa. 828.

verrucosa, 249, 251,
253.

Mimasarta, 600.

Mimetozoon
craspedotus, 914.

Mimorista
marginalis, 652.

salacoiialis, 704.

Miuopterus, 75.

schreibersii, 74, 78.

Miopristis

atrqfasciatus, 221.

jwwi7/a, 220, 242.

Miresa
syrtis, 437.

Mirobriga
albicans, 614.
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Mirostermis
Icevis, 327, 333.

Miiesictena, 601.

Molge
alpcstris, 485, 486.

Ate.s//, 127.

boscce, 487.

cristafa, 127.

cristata x inarmoraia,

127.

italica, 478, 482, 487.
marnwraia, 127.

moiitandoni, 484, 487.
palmata, 484, 487.
vtdqariii, 483, 484. 48.').

48(i, 487.
— mcridioiialis, 486,

487.

Molossus
temmincki, 78.

Momotus, 89.

Monandroptera

inuncaiis, 943, 954.

Monocona, 602.

Monocoptopera, gen.nov.,

.^eC), 610.

ecmetallesccns, 610.

Montipora
cxdiculata, 267.

— , var. '[tiriforhiu, .

267.

cohimnaris, 257, 265,

276.

foveolata, 266.

grani/era, 267.

incognita. 267.

irregularis, 266.

profunda, 267.

saxea, 267.

>iocialis, 266.

verrticosa, 267.

Mormyrops, 780.

unguiUoidcs, 777, 781,

782.

oMcnuatus, 781, 78(').

breviceps, 781, 783.

cyprinoidcs, 805.

dcliciosus, Ttl, 781.

dongafiis, 805.

engysioma, 781, 784.

henryi, 791.

lahiatiis, 805.

liiirolalus, 781, 785.

luvgiceps, 781, 783.

macrolepidotus, 804.

marice, 781, 786.

masuianiis, 781, 784.

microsto/na, 781, 786.

sirenoidcs, 781, 785.

sphekodes, 793.

tuckeyi, 781.

Mormyrops
zamhanenje, 777, 782.
~anciirostri!i, 777, 781

783.

Mormyriis, 780, 812.
abbreviatus, 805.
adspersus, 795.

affinis, 799.
anchietm, 812, 814.
bachiqiia, 817.
ia«c, 788.

6efie, 819.

bentkyi, 804.

/jM'c/, 789.
brarhyestiits, 793.

cabalius, 813, 818.

caschive. Ttl, 813,
815.

cagtosfoma, 790.

cobitiformis, 791.
cyprinoidcs, 779, 788,

805.

deiidera., 782.
dcqitcsne, 788.

discorhynchus, 797.

dorsalis, 819.

chrenbcrgii, 788.
elonqatus, 805. •

groffroyi, 816, 817.
gliroideSj 790.

grandisquamis. 803.

grcshoffii, 809.

gucntheri, 812, 814.

hassclquistii, 812, 813.
henryi, 791.
/;er.se, 813.

Idldebrandti, 818.

isidori, 798.

joannisii, 788.

jubclini, 813, 816.
Icannumc, 777, 813,

817.

llnqsleycB, 794.
labudus, 805.

lacerda, 815.

Icpt'unis, 803.

fhuysii, 795.

liberirnsis, 794.

longiharhis, 802.

longipinnis, 779, 815.

Inngirostris, 813, 817.

macrolepidotus, 804.

macropJdIialmus, 812,
815.

marchci, 793.

mento, 807.
•/H ivroccphalns, 794.

nionteiri, 807.

moorii, 803.

mucupe, 817.

MZ^'cr, 802.

Mormyrus
niloticus, 81.3, 816.
OOTS, 812, 815.
oxyrkynchus, 817.
jmuciradiafus, 795.
petcrsii, 808.

proboscirostris, 813,

818.

jisittacics, 798.

«««e, 813, 816.

salahie, 805.

sencgalensis, 806.

sinms, 790.

sphecodes, 793.

staideyanus, 806.

taniandura, 809.

tcnuicauda, 789.

tcnuirosfris, 813, 819.

tiwkcyi, 781.

nssheri, 808.
walkcri, 799.
zamhanenje, 781, 782.
saiwUrostris, 783.

(Isistius) henryi, 791.
(Mormyrops) maria,

78(5.

(—) swanenburgi,

782.

(—) -ambancnje, 782.

(Petrocephalus) sa««i.'-

ff^'iV, 788.

(

—

) sinms, 789.
Morocosina

polyhapta, 736.
Moroue

^rtirrt.r, 308.

Millleria

echinifes, 83(5.

flavocastanca, 836.

parvula, 836.
varians, 836.

Murina
leiwogadra, 771.

Mus
agrarius, 774.— 'iriantchiiricits, 774.— fypic'Ks, 774.
arianus, 361.
callosns, 211.

chevricri. 773.

covfuciamis, 773.
coxiiigi, 773.
decrcmanns, 772.
edwardsi, 773.
/^ffr^'/, 774.

hiimiliatus, 77'2.

jerduni, 773.
latouchci, 769, 772.
musculus, 210.

pygvicBUs, 775.
m««,«, 210, 773.
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Mus
Jlavipecius, 772.

nitidus, 773.

sylvaticus, 773.

Musca
vomitoria, 957.

Mustela
flavigitla, 771.

foina, 155, 156, 158,

160, 163, 165, 166,

169, 171, 185.

futorius, 155, 167, 169,

171, 175,

Mycalesis

anynana, 374.

caffra, 50, 396.

ena, 903.

evenus, 396.

persp'wva, 396.

safitza, 50, 396, 903.

sclousi, 188, 903.

Myctophum
glaciale, 552.

Mygale
plumipes, 899.

Mylothvis
agathina. 55, 370, 407,

822, 908.

fas;!?, 412.

ruppelUi, 197.

swaynei, 822.

2/?<Ze?, 822.

Myomyrus, 780, 800.

macrodon, 777, 800.

Myotus
nmrimis, 75.

Myrina
ficedida, 54, 195, 908.

lorisona, 406.

silenus, 405.

Mystacina
tuberculata, 58.

Nacaduba
Sic^ete, 194, 404,

907.

Nacoleia, 597, 693.

accepta, 699.

alMflavalis, 701.

allooosma, 694.

amphicedalis, 694.

aplicalis, 701.

apygalis, 701.

auraiitifascialis, 699.

auroHnctalvi, 698.

harbafa, 696.

ton.' /.(.(fc, 701.

benepictalis, 700.

hlaclcbiirni, 699.

canacealis, 698.

charesalis, 703.

Nacoleia
cMorura, 695.

chrysanthes, 697.

cirrosalis, 696.

coatepecensis, 702.

coeneusalis, 702.

colubralis, 702.

commixta, 694.

confusalis, 698.

continentaMs, 699.

costisignalis, 694.

cuprealis, 699.

cyanealis, 695.

cylonalis, 701.

dairalis, 697.

dcmaratalis, 699.

didasalis, 703.

diemenalis, 699.

dorsalis, 697.

ebulealis, 701.

cximialis, 703.

fumlis, 702.

fuscifimbrialis, 699
hcliaula, 702.

holopheea, 695.

iarckasalis, 696.

indicata, 699.

in.solitali'i, 700.

junctithyralis, 701,

761.

kingdom, 700.

lacerialis, 702.

ladonalis, 698.

leonina, 702.

leucostrcpta, 698.

foeaEs, 699.

hmidiscalis, 700.

lunulalis, 697.

major, 703.

marionalis, 695.

mellealis, 696.

mesochlora, 695.

mesodora, 697.

moninalis, 702.

murcusalis, 694.

niphealis, 698.

obliqualis, 695.

ocfasema, 703.

(eaxalis, 702.

0?2f'M., 700.

oss^a, 703.

pallidipemiis, 701.

pantheralis, 704.

paraaephis, 694.

pedicialis, 703.|

pelealis, 698.

perdetitalis, 697.

perfenestrata, 701.

persinulalis, 701.

phaleasalis, 703.

photias, 696.

Nacoleia
poeonalis, 694, 698.

praieritalis, 695.

progonialis, 696, 761.

puncticostalis, 702.

ranalis, 702.

rhealvi, 703.

rlMoalis, 694.

rubralis, 701.

rvfitemiinalis, 703.

salbialis, 699.

scitalis, 701.

semicostcdis, 700, 761.

stenialis, 703.

stigmatilis, 699.

snbargentalis, 697.

subulalis, 694.

tampiusalis, 702.

tholeropa, 704.

tiasalis, 695.

tricrossa, 695.

tristricdis, 698.

valvata, 696.

vestalialin, 701.

vilicdis, 702.

vittifera, 699.

vulgaris. 699.

xanthkdis, 700.

soilusalix, 696.

Nagia
desmialis, 724.

inoomitata, 662.

Nasua
/«sca, 154, 159, 160,

163, 169.

«««e«, 1.54, 159, 160.

163, 169, 172, 185.

»v//fl, 154, 163, 171.

Nectophryne
everetti, 477.

macrotis, 477.

Neda
delaicneyi, 340.

viridida, 340.

Nedusia
rmdtilaria, 368.

Neocasnyra
duplex, 188.

extensa, 188,201.
grcgorii, 188.

Weolyciiena

fis«;(.s, 193, 907.

Nephelode.s

finifascia, 424.

Nepbeloleuca
politia, 368.

Nephila
argyrotoxa, 508.

hennetti, 387, 391.

cornuta, 893.

femoralis, 388.
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Nephila
keyserlingii, 388.

7nadagascariensis, 508.

pilipes, 509.

sumpfuosa, 388, 508.

Nephoptervx
sp., 383!!

Neptis

affcifha, 53, 190, 399,

822, 905.

marpessa, 399.

Nereis
diversicolor, 306.

Nesophora
latiferalis, 664.

ohiiqualis, 662.

oclmodes, 662.

2mnaresalis, 664.

parvipunctalis, 662.

qv.adrisignata, 663.

scotaula, 662.

aemitritalis, 663.

trigiMalis, 662.

Nesotragus
livingstonianvs, 394.

Neurophyseta, 594, 605.

clymenalis, 605.

Nevrina, 597, 675.

procopia, 676.

Nicoria
annulata, 108.

Nilus
r-vrtiis, 31.

Niphadolepis
auricincta, 437, 444.

Noctilio

leporinus, 75, 76.

Noctua
rcpanda, 424.

s?'oif«/ff, 422.

Noctuelia, 602.

Nodaria
externalis, 426.

Nomophila, 601.

Noorda, 599.

Nosophora, 597, 661.

a/biguftalis, 662.

althealis, 661, 663.

Jarini-a, 663, 761.

chironalis, 662.

conJMictalis, 662.

dispilalis, 662.

euspilalis, 662.

flavibasalis, 663, 761.

fidvalis, 663.

hgp»(dis, 663.

Notarclia

bittyrina, 721.

chrysoplasta, 728.

ccmipsogramma, 691.

j^M6ia, 721.

Notareha
excidta, 725.

hahirga, 713.

pauHiiotaNs, 72.5.

semiflava, 729.

tenuis, 723.

triparalis, 711.

Nototrema
angnstifrons, 124, 126,

478.

bolivianitm, 478.

carnutwm, 124, 126,

478.
marsupiatiim, 124.

oviferum, 125.

Nychitona
medum, 407.

— , var. alcesta. .55,

197, 407.

xiphia, 407.

Nyctemera
/a?fo,r, 419.

leuconoc, 419.

Nyctioorax, 85.

Nyctimantis
papita, 478.

Nyctinomus, 59.

Nyctiphanes
norvegica, 578, 585.

Nyctophilus
timorensis, 78.

Nyctotherus
oi'ato, 244.

Nymphalis
ncaiithes, 397.

zoolina, 397.

Och lodes

piistula, 367.

Odontodaotylus
scy/lariis, 33, 36, 38.

Odonturus
den tutus, 499.

OEcodoma
cephalotes, 81.

CEonistis

quadra, 419.

Ogoa
dmplex, 427.

Oitbina

spill ifrons, 541, 543.

Oligocentris, 597, 687.

deciiisalis, 687, 688.

Oligostignia

incominoda, 382.

Oiniodes
heterogenalis, 686.

hiracia, 684.

leporalis, 684.

liodyta, 704.

nwnogona, 704.

Omiodes
nignseripfa, 679.

pallicostalis, 68.5.

scabripeniiis, 686.

Ommatospila, 599, 759.

descriptalis, 759, 760.

narcmusalis, 760.
nummidalis, 760.

Omocena
S2/)-6's, 437.

Oniphisa, 603.

Oocyanus
violaceus, 335.

Ophiactis

saingnii, 849.

Ophiarthrum
elegans, 849.

pictum, 849.

Ophideres
divitiosa, 424.

Ophidiaster
cylindricus, 849.

Ophiocoraa
eriiiaceus, 849.

scolopendrina, 849.

Ophiodes
finifascia, 424.

Ophiolepis

cincta, 849.

Ophioplocus
imbricatus, 849.

Ophiuche
masurialis, 426.

Ophiiisa

abiiegaiis, 422.

angiUaris, 422.
Uenardi, 422.

Oreas
cannci, 281.— livingstonei, 394.'

dcrbianiis, 349, .350.

Orenaia, 603.

Oreobatraehus
haluensist, 474.

Oreophrynella
quclchii, 476.

Orobena
reluctalis, 608.

Orphanostigma
versicolor, 645.

Orthoraphis, 594, 604.
metasticta, 604.

obfuscata, 604.

Oryx
/>eisa, 768.

/f«w;>T, 280,281,350,
3.52.

Oryzomys
venustus, 211.

OBteoglossum
leichardti, 493.
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Ourebia
nigricaudata, 350.

Oxybelis

acuminatns, 117.

hrevirostris, 117.

Oxydoras
bachi, 44.

clongatus, 44.

frwhyparia, 44.

tn'maciilatus, 44.

Oxyglossus
marfensii, 474.

Oxypalpus
harona, 199.

rwso, 199.

Oxyrhynchus
delicioMcs, 781.

Pachyai-ches

tibialis, 735.

Pachydactylus

affiiiis, 914.

Pachyuoa
megapteralis, 685.

opulinalis, fi85.

Pachysinopoda
abbrcviata, 384.

Pachyzancla, 601.

csgrotalis, 369.

graiiidata, 698.

Pagurus
anicidus, 461.

asper, 460.

clypeatus, 459.

corallinus, 463.

deconis, 461.

deformis, 458, 460.

elcgcms, 461.

euopsis, 457, 461.

gaimardii, 462.

gemmatus, 460.

gifttatus, 461.

leevimanus, 462.

laiens, 463.

Za^^w, 458.

lividus, 462.

pedtiiiculatus, 460.

piinctiilatvs, 458, 461.

se!!{/"«r, 457, 460, 461.

tib'wen, 462.

(Aniculus) anieulus,

461.

(Oalcinus) tibicen,

462.

Pagyda, 596, 634. .

amphisalis, 635.

argyr '.'is, 635.

aurantialis, 635.

oAiroralis, 635.

botydalis, 635.

calida, 635.

Pagyda
caHtalis, 636.

discolor, 635.

erythrias, 636.

cxalbalis, 636.

fulvistriga, 636.
Instralis, 636.

paraphragma, 636.
paeasalis, 636.

qiiadrilineata, 636.

rvhricatalis, 635.

salvalis, 634, 635.
schaliphora, 635.

straoninealis, 636.
subtessellalis, 636.
tradiwalis, 636.

Palaemon
sp., 1001, 1009.

hispidtis, 1002.

far, 1001, 1008.

marmoratus, 1009.
ornahts, 1008.

serratv.s, 311.

Palsemonella

tridentafa, 1000, 1007,
1015.

Palaemonetes
varians, 1004.

Palseospondylus
gunni, 343.

Palamedea, 92.

Paleopitheciis, 77.

Palindia

sp., 368.

Palthis

arcasalis, 368.

Paludicola

borellii, 417.

Pamphila
fatuellus, 416.

icteria, 415.

Panopea
delagote, 51.

Pantala

flavescens, 386.

Pantograpta
cybelcalis, 717.

orsonalis, 717.
Panulirus

penicillatus, 1001,

1014.

Paopliila

garnoti, 368.

immunis, 368.

obligata, 368.

Papilio

agatha, 399.

agatliina, 407.
fl;'cM?, 80.

alcesta, 407.

antinorii, 822.

Papilio

asterias, 80.

bietictis, 403.
bennetti, 381, 382, 391.
brasidas, 198.

bromius, 822.

Calais, 408.
cardui, 398.
cenea, 414.
clelia, 398.

columbina, 399.

constatinvs, 414.
corinneus, 56, 198, 413.
creona, 412.

cresphontes, 80.

dcsdahts, 399.

demoleus, 56, 371, 381,
382, 414, 822, 824,
827.

dryope, 400.
ninus, 56, 822.

eiipliranor, 199.

/ore/fa, 412.

forestall, 416.
harpa.v, 405.

hippocrates. 404.
ilithyia, 400.

leonidas, 56.

Z^«'rt, 400.

machaon, 80.

maohaonides, 366.
merope, 414.

— , var. dardanus, 56,
414, 824.

misippus, 398.

nirvus, 199, 414.

nyassce, 56.

ophidicephalus, 199.
•philonoe, 413.

podaliriits, 80.

polistratus, 56.

polycaon, 365.

polydamas, 365,

psetid.onireus, 371.
similis, 824.

solandra, 397.

sylvanus, 405.
turnus, 80.

varanes, 397.

^•ei'cs, 366.

solicaon, 80.

Parabuthus
pallidus, 499.

Paradosis

villosalis, 732.

Paradoxurus
typus, 153.

Paralepis

borealis, 563.

coregonoides, 563.

sphyrwroides, 663.
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Parapontia
suhpuncfata, 402.

nndidaris, 402.

Parasa
vivida, 371.

Paratalanta. 602.

Parathemisto
abyssorum, .567, 583.

585.

Paratilapia

afra, 138, 142.

blecA-eri, 137, 139.

bloi/eti, 138, 143.

cavifrons, 137, 141.

diiHuliata, 138, 145.

furcifcr, 495.

intermedia, 138, 145.

leptosoma, 495.

livingsfonii, 138, 145.

longiceps, 137, 138,

146.

longirostris, 137, 140.

macrops, 495.

modesta, 138, 144.

»^o/frt^^•. 137, 140.

;)/f#frJ, 495.

poUeni, 137, 138.

retrodem, 138, 142.

robusia, 137. 141.

sacra, 137, 139.

schwehischi. 138, 144.

nerranus, 138, 143.

thumberqii, 146.

<y/;K«, 137, 139.

venfrolis, 495.

(Peliuatochromis) iiVf-

tikofvri, 147.

(— ) jentinlii, 148.

Parbattia, 601.

Pardominia
ax-ufalif, 719.

Pardopsis
puHctatissima, 401.

Paribacus
antarcticus, 1001, 1014.

Parnara
rff^'ee^'a, 201, 912.

Parosmodes
icifer/o, 200, 415, 911.
rnorantii, 200.
ranolia, 200.

Parotis

planalis, 733.

Parvphanta
*eW(;^a, 437, 444.

fimbriata, 437.

Pasipeda
roseiventris, 424.

satellitia, 424.

Patissa

sp., 441.

Patissa

fidvosparsa, 441.

Pausiris

(Colaspidea) arach-

noides, 232.

Pavonia
calicifcra, 529, 530,

531, 539.

clavus, 525.

cristata, 530, 531.

dccussata, .530.

divarieafa, 530.

frondifera, 531.

intermedia, 529, 530,

531,533,539.
obti'sangtda, 536.

9-c/jf«s, 529, 531, 539.
Pectinator

spcJcei, 766.

Pectinura
gorgonla, 849.

Pedetes

Cff^r, 858.

Pelecanus, 83. 84, 85, 86,

87, 89, 90. 91, 94,

95, 96, 97, 98, 99.

crispits, 852.

mitratus, 902.

rufesceiis, 101.

Pelias

migmtoriits, 1004.

Peliiiobius

muticiis, 504.

Pelmatoehromi s

buettikoferi. 147.

congicus, 147, 149.

guentheri, 147, 148.

150.

jentinki, 147, 148.

lateralis, 147, 148.

suhocellatus, 147, 150.

uelwitschi, 147, 149,

152.

Pelobates, 6, 103.

Pelodvtes. 4, 5, 6, 7, 8,

10, 11.

caucasicits, 478.

puTicfatiif, 12.

Pelonium
crinifum, 322.
insulare, 322.

lineolatum, 322.

quadrisig7iafum, 322.

Pentila

amenaida, 402.

Peosina
niimeria, 368.

Perichaeta

amasonica, 447.

barbadensis, 447.

capensis, 447.

Perichaeta

crescmtica, 445, 447,

448.

cupulifera, 445, 446.

hoidleti, 449.

iiiorrid, 446.

peguana, 449.

Periclimenes
f?«m«, 1000, 1004,

1015.

grandis, 1006.

pefiffhouarsi, 1006.

rofumanv.s, 1001, 1005,
1015.

spinigeriis, 1001, 1004.
vitiensis, 1001, 1005,

1006, 1015.

Peridinium
divergens, 1029.

Perigea
tnrcuita, 368.

I

Periophthalmus
koelreuferi, 3, 587.

Periplaneta

I

americana, 932. 933,

I

935, 937, 938, 939,
946, 947. 348, 957.

amtralasim, 933, 937,
938.

orientalis, 932, 933,
934, 936, 937, 938,
939, 949, 957.

Perissodus, gen. nov., 496.
microlrpis, 496.

Petalognathus
iiebidata, 116.

Petrocephalus, 780, 787.
a#«(s, 799.

balayi, 787, 789.
6awf, 777, 787, 788.
iofei", 787, 789.
catostoma, 787, 790.
dej'oannis, 788.
dequcsne, 788.
ehre/ibergii, 788.
gliroidcs, 787, 790.
isidori, 798.

marchei, 792.
picfus, 803.

sauvagii, 787, 788.
s/?n«^.f, 787, 789.

Petrocbromis, gen. nov.,

496.

polyodon, 496.

Petrolisthes

armatua. 464, 465.
asiaticits, 464, 465,

466.

icrtjs, 466.

dcntatui, 465, 466,

467.
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Petrolisthes

dentatus, var., 465.
gundlachii, 465.

haswelli, 464, 466.

lanmrcki, 457, 458,

464, 465, 466. 467,

468.

, yar. asiaticus,

457, 458, 464, 465,

466, 467, 468.

, var. Jimbriatus,

457, 458, 466, 467,

468.
, var. rufescens,

457, 458, 465, 466,

467.

leporina, 465.

leporinoides, 465.

raarginatus, 465, 466.

rufescens, 466.

speeiosus, 464, 465,

466.

Petrophassa
cdhipeniiis, 353, 354.

nifipennis, 354.

Pettigramma
spiculata, 439.

Phacellura
advenalis, 738.

Phaenna
spinifera, .543, 548.

Phaethon, 82, 83, 84, 8.5,

86, 87, 89, 90, 91,

93, 94, 95, 96, 97, 98,

99, 100, 101.

flavirostris, 87, 89, 90,

100, 101.

Phagrus
dorsalis, 819.

Phakellura
abruptalis, 747.

curcuhitalis, 738.

fuscicoUis, I'il.

gasoricdis, 738.

gigantalis, Idil.

grisealis, 747.

guenealis, 12,1.

immaculalis, 737.

infernalis, 747.

marianalis, 735.

peridromella, 442, 739.

plumhidorsolis, 737.

suhawralis, 747.

sygcBnalis, 738.

Phalacrocorax, 83, 84, 85,

86, 89, 90, 91, 93,

94, 95, 96, 97, 98,

99.

licristatus, 100.

carho, 83, 84, 88, 90,

IGO, 101.

Puoc. ZooL. Soc,—

;

Phalffina

angustalis, 623.

cribrata, 442.

erosalis, 630.

marginata, 747.

perspectata, IbA.

phenioe, 443.

recurvalis, 623.

sinuata, 443.

socialis, 666.

splendidalis, 642.

stygialis, 669.

vaillantina, 429.

(Noctua) archesia, 424.

(

—

) fluctuosa, 421.

(— ) hippasia, 423.

(— ) latona, 421.

(— ) materna, 424.

Phalanger
maculaius, 246.

Phalaiigiodes

rividalis, 753.

Phasis

i^Acro, 908.

Phelsuma
breviceps, 914.

Phemiades
((iAa, 367.

Phialidium
sp., 1030.

Philodromus
alpestris, 488.

Phlyctaenodes, 602.

Phocides
pyres, 366.

Pholidobolus
'montium, 114.

Phoneutria
aurictdaris, 15, 19.

capuUna, 15.

debills, 15, 20.

decora, 15, 18.

erythrochelis, 15, 18.

fasciata, 15.

marshalli, 19.

melanogastra, 15, 19,26.

Phoneyusa
bettoni, 503, 504.

gregorii, 503, 504.

Phostria

confluentalis, 679.

Photinus
6to«c?«s, 319, 320.

decipiens, 320.

elongahis, 320.

interrwptus, 320.

lirabipennis, 320.

liitoralis, 320.

minutus, 319.

notatus, 319, 333.

pallens, 320.

1898, No. LXXI.

Photinus
parmdus, 320.

quadrimaculatus, 320.

;-?<M 320.

vittatus, 320.

vittiger, 320.

Photuris
hrunnipennis, 320.

Phrissura
/asi'i, 412.

Phryctena
glmicopidalis, 671.

Phryganodes, 597, 677.

abnormalis, 671.

albipedalis, 686.

albirenalis, 682.

cmalis, 684.

apicalis, 685.

attenuata, 680.

bascdticalis, 678.

biguttata, 681, 761.

caniusalis, 686.

capillalis, 683.

ceniralbalis, 681, 761.

concolor, 683.

crithonalis, 684.

croceiceps, 685.

cuniculalis, 684.

dariusalis, 685.

delUalis, 685.

dijfusimarginali% 680.

dinpUotalis, 685.

erebusalis, 678.

euagra, 685.

eucliarisalis, 682.

Jlocculentcdis, 680, 761.

fidvicauda, 684.

glyphodalis, 685.

hamifera/is, 684.

hesusalis, 682.

huriieralis, 684.

imhecilis, 686.

insolutcdis, 684.

lanialis, 681, 761.

lithosialis, 679.

longipennis, 679.

lophophorcdis, 683.

maciUicostalls, 685.

margarita, 680.

martyralls, 686.

milvalis, 679.

mimastis, 68-5.

nicoalis, 680.

noctescens, 677, 683.

md)ilis, 678.

obscurata, 678.

ochrosoma, 684.

odontosticta, 685.

omphalobasis, 683, 761.

origoalls, 679.

pachycraspedalis, 683.

71
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Phryganodes
palliventralis, 684.

perfulvalis, 679, 761.

persiusalis, 679.
'piasusalis, 684.

•plicatalis, 682.

productalis, 678.

prolongalis, 369, 678.
purpuralis, 682.

quadriguttata, 685.
radicalis, 678.

regalis, 681.

rutilcdis, 683.

schcdiusalis, 686.

setifera, 682.

simialis, 685.

similis, 369.

tagiadaUs, 686.

ifetZm, 679.

tcmira, 679.

tctraplagalis, 681.

unitalis, 685.

unitinctalis, 686.
varialis, 679.

xipharesalis, 683.

Phrynixalus
oxyrkinus, 476, 480,

482.

Phrynobatraehus
perpalmattts, 474, 479,

482.

Phrynocephalus
euptilopus, 915.

Phrynosoma
frontale, 915.

Phycidioera
niatiicalis, 708.
salehrialis, 708.

Phyllobates

infmguttatus, 118, 126,
476.

Phyllodactylus
e&(B, 913.

sk?Ke??sw,913, 918, 923.
unci us, 913.

Phyllodromia

SID., 384.

germanica, 384.

Phyllodromus
pulchellus, 119.

Phyllorhina, 75.

Phyllotis

griscoflavus, 210.

Phymosoma, 468.

PbyscEenura
/efZa, 397.
pione, 50.

Phj'scosoma
dcntigerum, 471.
microdontoton, 471,

473.

Physcosoma
7iigrescens, 470.

pacifimm, 470, 473.
scolops, 470.

varians, 468, 471.
Pbysematia

poUutalis, 616.

rotundalis, 727.
Physopbora

hydrostatica, 545.
Pieris

albiista, 365.
^r/f^iVrt, 370, 412.
«»^rfa, 370.
lordaca, 412.

omphalc, 410.

?%*«, 412.

Piletosoma, gen. nov. , 595,

707.

ignedorsalis, 708, 761.
novalis, 707.

Pilocrocis, 597, 655.

acutangula, 659.

anigrusalis, 657.

anormalis, 658.

harcalis, 657.
calamistis, 657.
chlorisalis, 659.
collustralis, 660.

coiifixalis, 659.

coptohasis, 656.

cryptalis, 658.

cyrisalis, 658.

damo?ialis, 658.

delimiialis, 655.

discodoiitalis, 658.
dryalis, 657.

gilippusalis, 658.
iinbrexalis, 655.

infii.scalis, 369, 658.
inguinalis, 657.

latifuscalis, 659.
lauralis, 655.

leucoplagalis, 658,

761.

liberalis, 658.

maceralis, 659.

melanoproctis, 659.

plumbicostcdis, 655.
purpurascens, 656.

ranientalis, 655, 656.
roxonaUs, 658.
synomoHs, 656.
tripunctata, 655.
tristigmalis, 659.

xanthyaUnalis, 657.
xiphialis, 657.

Pinacia

ocularis, 640.
Pinacopteryx

iiliana, 413,

Pinacopteryx
pigea, 198.

Pionea, 601.

comalis, 759.

incomalis, 759.
Pipa, 4, 8, 10, 12.

Pipistrellus

abraiuus, Tl\.
savii pulveratus, 771.

Pirata

latitans, 488.
Pisenor

Ao^we^f, 498, 505.
nigelhis, 505.

Pisenorodes, gen. nov.,

504.

Mw(??j, 505, 506, 524.
Pisidia

asiatica, 464.
lamarckii, 464.

Pitama
lativitta, 739.

Pittbea

trifasciata, 419.
Planema

jacJcsoiii, 400.

montana, 400.
Platamonia

binotalis, 699.
Plateros

forrcranus, 317.

fraternus, 317.

pcdliatus, 317.

Platj'lescbes

morUili, 912.

Platystoina

jimiense, 44.

Platytes

pusiUaUs, 369.
Plecodus, gen. nov., 497.
paradoxus, 497.

Plecotus, 61.

Plectrona

dohrnii, 686.
Pleonectusa

planalis, 693.
Plesioceris, 533.

australice, 534.
Pletbolax

gracilis, 914.

Pleurodeles

watlii, 106.

Pleuromma
abdominale, 543, 546,

547, 549, 579.
Pleuronectes

platessoidcs, 310.
Pleuroptya

fuscalis, 719.
Ploetsia

cerymioa, 827.
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Motus, 83, 84, 85, 86, 90,

91, 93, 94, 96, 96, 97,
98, 99.

anliinga, 84.

Plusia

eriosoma, 43A.
Pocillopora

suffruticosa, 267.

Poflabacia, 527.

PcBcilocerus

sokotrcmus, 384, 391.

Poecilogale

alhinucha, 1.

Poecilomorpha
hirsuta, 216, 242.

tomentosa, 216.

Pcecilotheria

striata, 81.

Poltys

corticosus, 513, 524.
illepidiis, 514.

monstrosus, 514.

Polycaon
cxcsus, 328.

Polychrus
cjidturonus, 114.

Polycorys
scminigralis, 713.

Polydesma
umbricola, 421.

Polygraminodes, 601.
Polyommatus

amarah, 405.

5«!''i!e«s, 54, 192, 403.

jesows, 404.

PolyphyUia, 529.

Polypterus
lapradii, 493.
palmas, 493.

Polyptychiis
grayi, 432.

Polythlipta, 598, 752.

anmdifera, 753.

caradrinalis, 684.

ccrealis, 752.

columalis, 753.

distorta, 753.

divaricata, 752.

euroalis, 753.

globulipedalis, 753.

inconspima, 753.

liquidalis, 752.

macralis, Ib^i.

nodiferalis, 753.

ossealis, 752.

peragrata, 753.

splendidalis, 641.

vagalis, 752.

Pontia
eris, 408.

euawje, 409.

Pontia
protomedia, 412.

Pontonia
vieleagrince, 1007.

Porites

alveolata, 268, 276.
arenacea, 272.
arenosa, 267, 272, 274,

276.

— , var. toifea, 273, 274,
276.

— , var. pctt'vicellata,

274, 276.

coliimnaris, 270.
conglomcrata, 274.
— , var. fe^m, 273.

cribripora, 276.

cchinulata, 276.

ea:i7M, 275, 276.

favosa, 276.

gaimardi, 276.

lichen, 276.

^ititecs, 273.

parvistellata, 272, 274,
276.

purpurea, 269, 271,

276.

sti,perfusa, 274, 276.
tenuis, 276.
trirmtrata, 270, 271,

272, 276.

umbelUfcra, 271, 276.
yir^ffe,' 268, 271, 276.
— , vai-. apalata, 268,

276.

Prteuesta

fabialis, 648.

Precis

guruana, 397.

natalica, 398.

sesamiis, 370.
taveta, 370, 397.

Priotoma
brevis, 327.

Pristes

tuberosus, 955.

Pristurus

collaris, 913.

percristatus, 913.
phillipsii, 913.

Problepsis

vestalis, 435.

Procavia
brucei somalioa, 766.

Procellana

armata, 464.

asiatica, 464.

ie/^zs, 464.

(ZewifffiSa, 464, 465.
gundlachi, 464.

leporitia, 464.

Procellana

mfescens, 465.
speciosa, 464.

(Petroliftthes) dentata,

464.

(—) mfescens, 465.
Prochoristis, 601.

Proconica, gen. nov., 598,
686.

flavigiittalis, 687.
nigrocyanalis, 687.

Proctoporiis

unicolor, 114.

Procyon
cancrivorus, 154, 160,

163, 165, 166, 167,
185.

fo^or, 154, 157, 158,

159, 160, 162, 163,

164, 165, 167, 169,

171, 185.

Prooedema, 602.

Prorodes, 597,711.
mimica, 711.

Prostherapis

fcmoralis, 118.

Prosthesima
latreillii, 488.

nigrita, 488.

Proteides

i(^a,s, 366.

Proteles

cristatus, 153, 183.

lalandii, 185.

Protocolletis, 599.

Protogoniomorpha
aglatonice, 52, 398.
— , var. aglatonice, 52.
— , var. nebidosa, 52.

anacardii, 52.

definitcc, 398.

nebidosa, 398.

Protoparce
convolvuli, 432.

Protopterus, 41.

Protosquilla

cerebralis, 33, 38.

trispinosa, 33, 34, 38.

Protrigonia, 599.

Psalmopaeus
cambridgii, 891, 892,

896, 899, 900.

Psammocora
contigua, 536.

gonagra, 536.

haimiana, 533, 634,
535, 536, 537, 539.

monile, 539.

obtusangula, 533, 634,
535, 636.

plicata, 536.
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Psammocora
jprofundacella, 534,535,

537, 539.

naviqniensiS; 534, 535,

538, 539.

superficialis, 534, 535,

537, 539.

Psephis, 594, 605.

inyrriiidonalis, 605,606.
Psephotus

chrysopterygius, 356.

dissiniilis, 356.

Pseudedusia, gen. iiov.,

229.

fulvipes, 229.

Pseudidiops
hartii, 892.

Pseudivougius

(sneus, 228
natalcnsis, 228.

Pseudobuthus
dentafus, 498, 499, 500.

Pseudocalanus
clongatus, 542, 547.

Pseudocliina

serricornis, 326.

Pseudoclioreutis

chorcutalis, 614.

Pseudocolaspis

costata, 230, 242.

cupreo-margiiiata, 230.

discoidalis, 231.

lateralis, 230, 231.

lalicollis, 231.

Pseudocucumis
acicula, 843, 844.

africana, 835, 843,

844, 845, 848.

interccdens, 843, 844.

japonica, 844, 845.

mixta. 843.

</«;«//, 843, 845.

Pseudomalegia
fulvipes, 227.

Icfcvrci, 227.

Pseiidon3mpha
cassiiis, 188.

sabaciis, 188.

frimeni, 903.

vigilans, 188.

Pseiulosquilla

ciYia^a, 33, 36.

ocidata, 37.

ornata, 37.

oxyrhyncha, 33, 37, 38.

stylifera, 36.

Pseudotantalus, 85.

Psyllobora
//«co/a, 339.

««««, 339.

pimctella, 339.

Pterinocbilus

mnrinus, 501.

nigrofulvus, 503.

spinifer, 502, 503,
524.

vorax, 502, 503.
Pteropus

e<?«fe, 65, 67, 68, 70,
73.

cdwardsi, 76.

wifif^nfs, 58,60, 61, 63,

64, 66, 69.

poliocepJialus, 59.

rodcricensis, 58.

Pterygisus

appialis, 701.

calligraphalis, 704.

Pterygospidea
djcelmlce, 415.

Ptilopus

ductus, 354.

(Leucotreron) affi-

gator, 354.

Ptinus
serricornis, 326.

tcssellatus, 324, 333.
Putorius

co7iununis, 185.

Pycuarmou
cahcralis, (il9.

cribrata, 442.

Pygomeles
braconnieri, 918.

trivittatus, 918.

Pvgoscelis

'flfZe^fff, 960, 961, 964,

983, 986.

antarctica, 905, 983.

^aj»!<a, 960, 961, 964,

967, 970, 977, 979,

983, 986, 988, 989.
tmiiata, 961, 984.

Pygospila, 598, 749.
bivitralis, 750.

costiflexalis, 749, 750.
euprealis, 750.

evanidalis, 7bO.

octomaculcUis, 750.
i'^rfs, 750.

Pyralis

aonisatis, 6-37.

deciusalis, 637.
gryllusalis, 723.
incertalis, 699.

lucernalis, 738.
marginalis, 738.
ornatalis, 630.

pcrfiisalis, 612.

poliia, 734.

stibtrigonalis, 760.
vertiealis. 721.

Pyrameis
abyssinica, 822.

carcZ2a; 52, 379, 398,
824.

Pyrausta, 602.

ahsistalis, 699.

pkoenicealis, 368.

platycapiia, 653.
Pyrgoma

millcporce, 251, 831.
Pyrgus

asterodia, 415.

asychis, 415.

bettoni, 415, 444.
diomus, 911.

dromics, 415, 911.
wia/a, 199.

satuspes, 911.

sjE-w, 199, 911.
vindex, 371.

sebra, 415.

Pyrophacus
horologium, 1029.

Pyropyga
miniita, 319.

Python
reficulatus, 587.

Rabdosoma
badiiim, var. multi-

cinctura, 116.

Raia
fuUonica, 310.

Rana, 7, 11.

alticola, 555.

fitsca, 101.

florensis, 474.

hascheana, 474.
Icitcnsis, 474.

lusoncnsis, 474.

tnacrops, 474.

microdisca, 474.
newtoni, 474.

?iM««, 474.

ornata, 474.
jjalustris, 9.

pulckra, 474.
temporaria, 101.

Rangifer
tarandus, 456.

terrce-novce, 456.

Raporna
limhata, 426.

Rapbiceros
sharpei, 391.

Rappia
molleri, 475.

quinqucvittata, 475.
riitenbergii, 475.
tlwtncnsis, Ho.
tristis, 475.
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Eavanoa, 594, 621.
strigulosa, 692.

xiphialis, 622.

Kedoa
crocipes, 427.

Eegalecua
argentem, 380.

Rehimena, 594, 622.

dichromalis, 622.

divisa, 623.

pallidalis, 693.
'phrynealis, 622.

siriolalis, 622, 623.

Eemigia
arckesia, 424.

re-panda, 368, 424.

JBemipes

adactylus, 467.

pacificus, 457, 458,

467, 468.

testudiiiarius, 467,

468.

Eenodes
nigriceps, 424.

Rhabodryas
<ri^e, 365.

Rhacophonis
brachychir, 475.

fanciatus, 475.

^os», 475.

macrosceles, 475.

majori, 'ilo.

mocquardi, 475.

monticola, 475.
nigropalmafus, 475.

peracccB, 475.
Ehagoba

bimaculata, 750.

Rhagodes
ornatus, 520.

Rhaphiderus
scabrosus, 943, 954.

Rhax
oniatus, 520.

Rheotosomia, 602.

Rhembastus
kraatsi, 237.

piuictato-sulcatus, 238.

recticollis, 237.

viridis, 238.

Rhimphalea, 596, 640.

astrigalis, 640, 761.

circotoma, 641.

fastidialis, 641.

heranialis, 641.

lindusalis, 641.

ochalis, 640.

anone, 641.

papualk, 641.

scelatalis. 641.

trogusalis, 640.

Rhimphaleodes, 595,618.
macTostigma, 618.

Rhina
sqiiatina, 296.

Rhincalamis
cornutus, 542, 549.

gigas, 542.

Rbiuolophus
antinorii, 761.

collongensis, 75.

ferriim-equmum, 77.

hipposideros, 62, 78.

;;<ci*MS, 770, 771.

Iwgdunensis, 75.

pearsoni, 770,
schlosscri, 76.

Rhizomys
sinensis, 775.

Rhizopertha
bijovcata, 329, 333.

Rliizotrochus

levidensis, 995.

Rhodaria
olivacealis, 630.

Ehopalocampta
am-hises, 371, 382.

forestall, 416.

jucunda, 382.

,^Y(Mfo(/, 382, 827.

pisisfratus, 57, 912.

taranis, 382.

Rlioptrurus

dentcdus, 499.

Rhymbiis
apicalis, 338.

globosus, 337, 338.
minutus, 338.

mdcolor, 338.

Rhyncbina
antiqualis, 426.

phisioides, 426.

iai-uensis, 426.

Rhynckocyon
cirnei, 392.

Rhyothemis
semihyalina, 386.

Risoba
obstructa, 425,

Sabalia

picarina, 432.

Sagariphora
heliochcsna, 628.

Sagitta

whartoni, 578.

Salagena
transversa, 439.

Salamis
nebulosa, 398.

Salassina

formosa, 513.

Salbia

ahnormalis, 643.

dilutalis, 644.

pielhicidalis, 644.

prceformatalis, 646.

squamosalis, 644.

SalbioLuorpha, 595, 654.

torsalis, 654, 655.

Samanta
jierspmoa, 50, 396.
•— , var. simonsi, 187.

sbnonsi, 50.

Samea, 597, 647.

acestcalis, 703.

castellalis, 647.
ceanothi, 80.

cecropia, 80.

cMoropliasma, 636.

conjunctalis, 647.

cuprinalis, 652.

dignotalis, 653.

discessalis, 647.

disertalis, 647.

ecclesialis, 647.

figiiralis, 647.

fumidalis, 647.

irrtiptalis, 694.

isaralis, 647.

jarbiisalis, 636.

luccicsalis, 647.

medealis, 703.

melicerfalis, 646.

MwltipUcaKs, 647.

niccBiimlis, 647.

quinquigcra, 723.
usitaia, 653.

yerburyi, 729.

Sameodes, 603.

ca.nceUalls, 369.
Santaremia

longipes, 891,896,898.
Sapsea

paradisea, 199, 201.
trimeni, 199.

Saraugesa
djmlalm, 415.

eliminata, 414, 415,
911.

Moto.-z, 414, 415, 911.
moto:ioi(les, 414, 911.
pertusa, 371, 414, 415,

911.

—, var., 415.
synesfalme7ius,414, 911.

Sarcophaga
sp., 387.

carnaria, 957.

Saron
gibberosus, 1009, 1010.
Tnarmoratus, 1000,

1001, 1009, 1012.
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Sarsia

sp., 1023, 1030.

gemmipara, 1030.

Sathria

sterooralis, 723.

Saturnia
kitntzei, 431.

waUengreni, 429.

Saurothera, 48.

Scaptira

aporosceles, 916.

Sceliodes, 602.

Sceliodonta

intgqucdis, 228.

peotoralis, 228.

raffrayi, 228.

Sceloporus
aspcr, 915.

cup-ms, 915.

dugesii, 915.

lickii, 915.

utiformis, 915.

sosteromus, 915.

Scelotes

gronovii, 918.

occidentalis, 918.

Scbcenobius
chrysostomus, 441.

Scinciis

hemprichii, 918.

Sciurus

ferrugincus, 245.

finkiy&oni, 245, 246.

macclellandii swinhoci,

Ti\.
mutabilis, 392.

Scodra
calceata, 81.

Seolitantides

howkcri, 194.

thcspis, 194.

Scolopendra
^iyas, 587.

Scoparia
alconalis, 760.

quietalis, 713.

Scopelus

glaciali% 279, 550,

552, 553, 654, 557,
558, 559, 560, 566.

mulleri, 553.

sooticus, 553, 558, 560.

Scopula
criasiisalis, 760.

optatusalis, 760.
stipatalis, 607.

Scorpsena
dactyloptera, 550, 551.

Scorpio
bellicosus, 498.

gregorii, 498.

Scorpio

pallidus, 499.
Scotinochroa

mconsequens, 436.

Scotophilus

ornatus, 771.

jmllidus, 78.

Scrophicephalus
kamime, 818.

Scybalista, 594, 608.
acutalis, 609.

bifascialis, 608, 609.
canalia, 609.
leucolepia, 608.

prwsalis, 609.

restionalis, 609.

scmiferrealis, 609.

siihductalis, 609.

trifuncdis, 606.

Scymnus
grenctdensis, 342.

/w^ez, 342.

ochroderus, 341.
phlmus, 343.
roKeicoHis, 342.
thoracicus, 341, 342.

Scytlirops

novce-hoUandice, 41-49.
Sebastes

marinus, 550.

norvegicus, 550, 551.
ScL-usio

piat-vipuncta, 371.
strigata, 41 9.

Selenops

diversus, 390, 391.

diifourii, 390, 391.

madagascaricnsis,

391.
Senex

penicillatus, 101 4.

Sepsina
ornaticeps, 918.

Serrasalmo
serrulatiis, 492.

Sestia

deosalis, 747.
Setina

qitadrinotaia, 419.
SiderastrKa

claims, 525, 539.

Siderina, 525.

Silis

pauxilla, 322.

tenella, 321.

SiiuiEthistis, 604.

Simochromis, geu. nov.,

496.

diagraTiMna, 496.
Simplicia

inflexalis, 427.

Sinoxylon
sex-tiiberculatum, 329.

Siphonops
brasiliensis, 479.

Siphonosphara
^-^^artii, 1022,1025,1032.

Sipuneulus
cumanensis, 469.

edulis, 469.

fuiiafuti, 470, 473.
rotumanus, 469, 473.
ws;'?^, 469, 473.

Sitbon

antalus, 407.

Smerintbus
cxcacatus, 80.

grayi, 432.

•nyops, 80, 81.

ocellatus, 80.

Solmaris

sp., 1023, 1030.

Solmundella
sp., 1023,1030.

Soljjuga

brunnipes, 520.

mcrope, 520.

seinifusca, 520.

sericea, 520, 521.

zebrina, 520, 521.

Sommeria
f«7!'a, 429.

Spadella

(Krohnia) hamata, 544.

Spanista

pretiosalis, 637.

Sparagmia, 600.

Sparassus
bicornigcr, 519, 524.

Sparus
chromis, 132.

nilotic'us, 132.

Spelerpes

cdtariiazoiiicus, 479.
bocourti, 478.

subpialmatus, 478.
Spbiei-odactylus

homolcpis, 914.

Spbeniscus
cZewefr.s^.?, 960, 961,

985, 986.

htmboldti, 900, 981.

maqellanicus, 959, 960,

961, 977, 983, 985,
986, 988.

mendiculiis, 981.

Spheiiodon
puHciatus, 589.

Sphenophryne
anthonyi, 476.

afe/es, 476.
ftiroi, 476.
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Sphenophryne
comuta, 476.

lorim, 476.

monticola, 476.

variabilis, 476.

verrucosa, 476.

Sphindus
americaims, 328.

dubius, 328.

Sphingomorpha
monteironis, 422.

Sphinx
Carolina, 80.

convolvuli, 432.

demoUnii, 432.

ligustri, 80.

lucitiosa, 80, 81.

Spilomela, 597, 669.

fimbriauralis, 669.

ommatalis, 640.

perspicata, 669.

retinalis, 636.

strabona/is, 640.

Spilotes

megalolepis, 115.

Spindasis

cafer, 195, 196.

eZZa, 195, 196, 201.

homeyeri, 195, 196.

masilikaei, 195, 201.

nainaquus, 372.

nataleiisis, 196.

somalina, 370.

w«9.9«, 370, 372.

Spoladea
animalis, 623.

«yMMC«<Zafe, 624.

exportalis, 623.

spilotalis, 624.

Sqiiilla

ckiragra, 34.

ciliata, 36.

maculata, 37.

viultituhercidata, 33,38.

folita, 38.

quadridcns, 38.

scyllarus, 36.

stylifera, 36.

Stauropus
dasychiroides, 433, 444.

Steatomys
pratcnsis, 393.

Stegodyphus
africanus, 517.

betto7ii, 517.

lineifrons, 516, 517,524.
mimosanim, 517.

Stenia

prcBstrictalis, 605.

Stenocercus

roseiventris, 915.

Stenodactylus
petrii, 913.

Stenoptyclia, 604.

Stenopus
hispidus, 1001, 1002,

1015.

Stenurges

floridalis, 730.

Sternarchus
tamandua, 44.

Sterrauthia

sacraria, 371.

Stichoplaatus

sangidniceps, 892, 895.

Stilpnotia

crocij)cs, 371.

Stomatorhinus, 780, 799.
microps, 777, 800.

viaUceri, 799.

Stomias
ferox, 564.

Strepsicei'os

imherhis, 586, 768.

strcpsiceros, 768.

Stugeta

bowkeri, 54.

Stylophora
compressa, 997, 1000.

digitata, 996, 997.

flabcllata, 996.

foJai-a, 999, 1000.

j)a/TOa!'«, 999, 1000.

pistillata, 998.

?-!<^osa, 998, 1000.

scp^aia, 996, 1000.

Sudis

atlanticiis, 563.

Sufetula, 594, 613.

diminuialis, 614.

hemiopMhahna, 614.

macropcdpa, 613.

rectifascialis, 614.

sunidesalis, 613, 614.

Sula, 83, 85, 86, 89, 90,

91, 93, 94, 95, 96,

97, 98, 99.

leitcogastra, 101.

Syagrus
oalcaratvs, 22il.

corrosicoUis, 236.

marshalli, 236.

masltonanus, 236.

Sylepta, 595, 712.

abyssalis, 718.

accetesalis, 717.

adductalis, 714.

(Bchmisalis, 722.

albipunctata, 724.

ariinndo, 722.

amissalis, 723.

angulifera, 721.

Sylepta
angustalis, 720.

arctalis, 714.

aiirantiacalis, 718.
balteata, 718.

belialis, 721.

bipartalis, 720.

bipunctalis, 720.

carbatinalis, 713.

cefjArtte, 721.

ccresalis, 716.

chalybifascia, 719.

chromalis, 715.

citrinalis, 722.

clementsi, 716, 761.

coilivitta, l'i'6.

coJuBsalis, 713.

comcta, 719.

concatenalis, 716.
contigualis, 714.

cosialis, 720.

crotonalis, 713.

cttriusalis, 713.

cyanea, T2b.

deficiens, 724.

denticulata, 713.

derogata, 722.
dioptalis, 725.

dissipatalis, 723.

elathealis, 723.

«fct;«fe, 369, 722.

expansalis, 717.

fabiusalis, 717.

fraterna, 714.

fuscomarginalis, 722.

gastralis, 720.

gordialis, 713.

gorgonalis, 717.

hecalialis, 369, 722.

hcciialis, 713.

homomorpha, 722.

hyalescens, 719.

idmonalis, 1\.l.

inferior, T2A.

insignis, 719.

internitalis, 369, 723.

iopasalis, 722.

iophanes, 722.

lactigiMalis, 716.

laticalis, 720.

leucodontia, 713.

limata, 111.

luctuosalis, 715.

lunalis, 714.

machinalis, 724.

mac'ulalis, 718.

magna, 723.

matutinalis, 723.

megastigmalis, 723.

mesolemalis, 724.

vinemusaUs, 720
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Sylepta
mzdiilincalis, 722.

mysissalis, 722.

nasonalis, 724.

nigrifava, 722.

niyriseriptalls, l'2b.

ningpoalis, 716.

obliquifaseialis, 715.
obseiiralis, 722.

ochrifusaUs, 721.
ochrotocona, 724.

ogoalis, 723.

onophasa/is, 'i23.

orbifcralis, 715.

ovialis, 715.

2Mcfolalis, 723.

patagialis, 716.

paucisfrialis, 718.

pellucida, 717.

penwmbralis, 721.

pernitescens, 719.

philcatalis, 720.

picalis, 719, 761.

plumifcra, 712, 761.

pogonodes, 718.

polgdonta, 721.

prcmaxalis, 719.

priimniiles, 723.

purpiiralh, 723.

piirpurascens, 714.

pyranfhcs, 715.

quadrimandalis, 724.
rcginalis, 718.

rki/i^arialis, 722.

ridopalis, 714.

ruralis, 721.

sahimisalis, 721.

scuTonalis, 715.

scinisalis, 720.

scopulalis, 713.

scrtpturalis. 111.

secta. 111.

segnalis, 715.

se/foZ/s, 712, 720.

silicalis, 720.

simmialis, T25.

soUlucis, 719, 761.

straminea, '1'22.

striginervalis, 721.

subalbidalis, 723.

textalis, 714.

tibialis, 717.

torsipex, 715, 761.
tricolor, 715.

ulfimalis, 722.

venustalis, 722.

vereettnda, 720.

SyUepis, 598, 754.

marialis, 754, 755.

Symbranchus
marmoratus, 492,

Symphysa, gen. nov., 594,

609.

amoenalis, 610.

eripalis, 610.

sulphuralis, 609, 610.

Synapta
godefroyi, 835, 847.

kcfersteini, 835, 847,

848.

ooplax, 835, 848.

Syuchloe
anomala, 380.

glauconomc, 371.

Synclera

fcncstralix, 651.

nemoralis, 664.

Syngaiuia, 596, 643.

abjungalis, 645.

abrnpialis, 442, 645.

ampliafalis, 646.

aiicidalis, 644.

aquttticalis, 646.

camilhisalis, 646.

cassidalis, 644.

cognatalii, 644.

deformalis, 644.

dcntilinealis, 645, 761.

falsidicalis, 645.

feifidalis, 645.

flabellalis, 643.

/o;T//a, 644.

floridalis, 643, 644.

hesmorrlwidalis, 645.

latifi'.salis, 646.

latimariginalis, 645.

marmorata, 646.

iiterioncalis, 644.

octavialis, 644.

pcpitalis, 644.

rubrocinotalis, 644.
secutalis, 644.

tiphalis, 644.

tytiusalis, 646.
vibiusalis, 645.

violata, 645.

violesce7italis, 646.
xanthalis, 644.

Synodoaris
multipunctatus, 497.

Synophis
bicolor, 115.

wijo/js, 115, 126.

Syrrhopus
areolatus, 122, 126,477.

Tabidia, 594, 624.
aciilealis, 624.
candidalis, 624.
craterodes, 624.
insanalis, 624.

truncatalis, 624, 761.

Tachyoryctes
splendcns, 766.

Tasniopyga
sylvina, 58.

Tagiades

flesus, 56.

Talanga
delectalis, 743.

Talpa
wogura, 771.

Taphozous, 58, 77.

maitritianus, 11.

Tapinaucbenius
plumipes, 891, 898.

sancti'ViiKenti, 898.

Taracbe
sp., 421.

admota, 421.

ardoris, 420.

porphyrea, 420.

tropica, 420.

upsilon, 420.

Tarentula
andrenivora, 488.

nemoralis, 488.

pulvcrulenta, 488.

Tarsoeera, gen. nov., 903.

cassina, 903.

Tarucus
cassius, 364.

/oif/s(P, 370, 371.

monops, 364.

_pZ2"»iMS, 54, 404, 826.

si/baris, 372, 907.

iheophrastus, 370, 372,

380, 907.

Tatura
mi'inosa, 370.
pMlippiis, 370.

Tegostoma, 602.

Telchinia

perrupta, 400.

Telea
polyphemus, SO.

promethea, 80.

Telegonus
alardus, 366.

christyi, 366.

habana, 366.

Telephorus
prcBustus, 321.

Telmatocbromis, gen.

nov., 495.

temporalis, 495.

vittattis, 495.

Temora
longicornis, 543, 546,

547, 549, 578, 580.

Teracolus
abyssinicus, 408.

achinc, 910.
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Teracolus

achiiie, var. simplex,

198.

aldabrensis, 381.

anax, 55.

annm. 187, 198.

antevippe, 198, 410.

— , var. subvenosiis,

410.

antigone, 910.

arm, 370.

aurigineus, 411.

6e«orai, 409.

Calais, 370, 408.

callidia, 198, 825, 827.

candidus, 380, 381.

catochrysops, 411, 827.

chrysonome, 370.

citretis, 406.

coelestis, 411.

daira, 910.

dissociatus, 826.

ms, 408.

eupompe, 370.

evagore, 370.
— phlegetonia, 910.

eiiarne, 370, 409, 827.

evenina, 370.

exofe, 198, 410.

— , var. roxane, 410.

gavisa, 198, 410.

halimede, 411.

heliooautus, 370.

helvolus, 411.

—, var., 411.

^ro. 910.

A«<(era, 395, 408.

heuglini, 409.

hildehrandti, 198.

hyperides, 910.

^Mz/er, 370, 910.

imperator, 408, 409,

825, 826.

incretus, 409.

infumatus, 187.

icwe, 55.

isaura, 198.

ithontis, 55, 910.

— , var. ignifer, 55.

jacksoni, 409.

johnstoni, 909.

^eo, 39.5, 411.

^orr;*, 371.

^nutans, 55, 412.

niveus, 380, 381.

oiTvphale, 55, 370, 410,

825, 902, 910, 911.

«aK««e, 187, 902, 910,

911.

phillipsi, 370, 822.

phlegetonia, 903, 910.

TeracoluB

phlegyas, 409, 909.

protomedia, 371, 412,

822, 827.

pseudacaste, 370, 410.

puniceus, 395, 408.

regina, 55.

sipylus, 65.

syrtinu.% 409, 827.

ihruppi, 370, 409.

trimeni, 198.

venata, 395.

venosus, 411.

wallcngrenii, 198.

xanthus, 410, 827.

Teras
Bp., 383.

Terastia, 601.

Terias

atkiopica, 197, 909.

hisiniiata, 909.

brigitta, 197, 909.

— , var. ?o«, .55, 407.

iMif^er?, 197, 909.

ceres, 370.

floricola, 909.

hapale, 909.

— , var. (gthiopiea, 55,

197.

marshalli, 55, 197.

orientis, 197.

seneqalensis, 197, 408,

909.

— , var. hisinvMta, 408.

suasa, 909.

^oe, 407.

Tericogonia
terissa, 365.

Terina
/«/ya, 419.

tenuis, 419.

Teriomima
/re^a, 402.

hildegarda, 402.

svhpunctata, 402,

Testudo
epMppium, 587.

galapagensis, 245.

mcina, 587.
Tetragnatha

6o2/<^j, 3S9, 391.

taylori, 389.

Tetragonophthalma
stuhlmanni, 518.

Tetrapriocera
longicomis, 329.

nwartzi, 329.

Tetridia, 600.

Thais
cerisyi, 80.

polyxena, 80.

ThalaMema
caudex, 472, 473.

vegrande, 472, 473.
Thalassicolia

sp., 1021, 1022.

nucleata, 1021.

Thalassius, 27, 28.

cuinmingi, 13, 29, 30,

32.

fimbriatris, 30.

jayakari, 13, 29, 30,

31, 32.

margaritatus, 518,

524.

marginellus, 29.

phipsoni, 13, 29, 30, 31,

32.

spenceri, 13, 29, 32.

unicolor, 28, 29, 30, 32.

Tbecla
hirundo, 406.

Theretra
?e?-sa, 367.

Thermesia
gemmatalis, 368.

Thestor
basuta, 195.

protumnus, 908.

Thlecteria, 602.

Thliptoceras, 603.

Thyella
zambesia, 429.

Thyridospila
vicaria, ^'J,b.

ThjToptera, 58, 75.

Thysanodesma
discalis, Hr2.

Thysanopyga
apicitruncaria, 368.

Tichoseris

obtusata, 529.

Tilapia

labiaia, 496.

oligacanthus, 147.

Timetes
chiron, 364.

Tineodes, 604.
Tingra

amenaida, 402.
6eri;Aa, 402.

wcro, 402.

tropicalis, 195.
Titanio, 602.

Titurius, 28.

fimbriatus, 28.

pallidics, 28.

spinosissimus, 28.

Tityobuthu3
haroni, 500.

Tmeticus
forticnaius, 488.
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Torvnesis, ^en. nor., 903.

mintha, 903.

Tracheloptychus
madaffascarietms, 816.

Trachinus
vipera, 296.

Trachyboa
gwlaris, 115.

Trachynema
sp., 1023, 1030, 1031.

eurygaster, 1032.

fiinerarium, 1032.

octonariti/m, 1032.

Tragelaphus
scriptus, 350.

Trisenops

persicus, 58, 762.

Trichoptychodes
delicata, 670.

Trichostola

fuscitarsis, 232.

lefevrei, 232.

Trigla

gurnardus, 310.

hirundo, 296, 310,

314.

pi?jj, 310.

Trigonodes
hyppasia, 423.

Tripneustes

varicgatiis, 849.

Trithyris, 596, 648.

auranfiacalis, 649.

fenestrinalis, 649.

ignefactalui, 649.

iphiclalis, 649.

Janualis, 649.

latifascialis, 649.

nysalis, 649.

periicalis, 649.

prosopealis, (549.

protenoralis, 649.

ruhralis, 648.

scyllalis, 648.

sunialis, 648.

Triton
alpeitris, 856.

tcsniafus, 486.

vulgaris meridimialis,

483.

Trochodota
dunedinensis, 846.

purpurea, 846.

sUtderi, 846.

Trochosa
leopardus, 488.

Tropheus, gen. hot.,

496.

moorii, 496.
Trotonotus, gen. nor.,

431.

Trotonotus
6e«ow«, 431, 444.

Tryxalis
nasuta, 384.

Turbinaria
dancB, 262.

mesenterina, 263.

orhicidaris, 263.

pulcherrima, 263.

schistica, 263, 276.

Tiirckheiiiiia

trifasciata, 419.

Turdus
iliactis, 3.

pilaris, 3.

Tylocerus
atricornis, 321.

Uiieatus, 320, 333.

Typhseus
orienfalis, 445.

Typhlomolge
rathbuni, 479.

Typhlorays
cinereus, 769, 772.

Tyspan odes, 598, 672.

cardinalis, 674.
creaghi, 673, 761.

exathesalis, 673.

fascia Us, 673, 674.

flaviventer, 673.

fiavolimhalis, 674.

hypsalis, 673.

linealis, 673.

mgrolinealis, 673.

striata, 673.

venosa, 673.

TJlopeza, 597, 661.

conigeralis, 661.

idyalis, 660, 661.

semivialis, 661.

tetiehrosalis, 661.

Uromastix
ornatus, 915.

TJrsus

ameriranus, 154, 156,

159, 160, 162, 163,

164, 165, 166, 168,

169, 172, 173, 175,

177.

crcio«, 154, 160, 165,

167.

maritimiis, 154, 156,

167, 172, 177.
nasutus, 2.

ornatus, 2.

Usta
wallengreni, 429.

rta
symmetrica, 915.

Vai-anus

brevieauda, 916, 920,

923.

eremius, 916.

gilleni, 916.

Vespertilio

abramus, 78.

bechsteini, 78.

grivensis, 75.

mimitus, 752.

muriims, 59, 770.
— siiperans, 770.

mystacinus, 76.

siibulatus, 79.

(Myotis) niurintts, 59.

Vesperugo, 58.

anemophihis, 75.

hesperus, 79.

noctivagus, 't'l.

nocfula, 62, 69, 72, 76.

savti, 78.

serotivtis, 76.

Victorina
steneles, 364.

Virachola
antalus, 54, 196, 407,

826.

dariaves, 406.

diodes, 406.

;«Via, 406, 908.

lorisona, 406.

— , var., 406.

Vitessa

triplaga, 751.
Viverra

civetta, 153, 157, 162,

177, 185, 392.

Viverricula

malacceiisis, 153, 157.

Voeltzovia

mira, 918.

Voliba, 594, 611.

major, 701.

scoparialis, 611.

Xacca
trigonalis, 661.

Xanthidia
hyona, 365.

Xanthomeljena, 595, 617.
schematias, 617, 618.

Xauthospilopteryx
superba, 58.

Xantusia
vigilis, 916.

Xenodon
coliibrinus, 116.

Xenopus, 4, 12.

Xenorbina
fl^ra, 476.
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Xerus
hrachyotus, 765.

dabagala, 765.

flavus, 765.

rutihis, 765.

Xiphorhampbus
ferox, 492.

Xylographus
suillus, 330.

Xylopertha
sex-tiiherculata, 329.

Xysticus
cristafus, 488.

gallicus, 488.

Ypthima
£?ofe?'a, 188, 369.

mashuna, 188.

pupiUaris, 51, 825, 826.

Zebronia
abdicalis, 620.

amoenalis, 728.

argyria, 620.

aurolineali.s, 728.

bilineolalis, 622.

braurealis, 651.

Zebronia
bunusalis, 620.

cassusalis, 728.

cottalis. 636.

dimotahs, 607.

erinalLs, 675.

erminea, 675.

indecisalis, 630.

lacriiiesalis, 646.

ledalis, 704.

magicalis, 675.
"

perseusalis, 646.

jaerspicualis, 651.

phenice, 443.

plexippwsalis, 620.

retractalis, 630.

salomealis, 722.

Zenkerella

insigjiis, 454.

Zeriassa

bicolor, 522.

spinulosa, 621, 622, 524.

Zeritis

amanga, 194, 405, 907.

harpax, 54, 195, 405,

907.

perion, 405.

Zetbes

bettoni 425.

hesperioides, 425.

Zeus

M«r, 311.

Zilla

alpina, 488.

Zinckenia, 594, 623.

alimenalis, 623.

fascialis, 623.

perfuscalis, 656.

perspeotalis, 368, 623.

primordialis, 623.

Zitha
varians, 441,444.

Zizera

anfanossa, 194, 907.

gaika, 404.

liwida, 194.

bjsimon, 380.

Zonosaurus
(snetis, 916.

laticaudatus, 916.

maximus, 916.

Zygsena
cyanoxantha, 440.

xj^TliTMBSjjs

-^.?<L H191.';-

THE END.
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